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Abstract: The present investigation aimed to investigate a novel approach involving the utility of liquid 
chromatography (LC) and liquid chromatography-mass spectrometry (LC–MS) for separation and characterization 
of very nominal quantities of degradation products (DPs) of lasmiditan. The process related impurities along with 
lasmiditan were resolved on Inertsil ODS-3 (250×4.6 mm, 5.0 μm) column at room temperature using 0.1 M 
phosphate buffer with pH 3.6 and acetonitrile 65:35 (v/v) as mobile phase A, 0.1 M phosphate buffer with pH 3.6 
and methanol in the ratio of 20:80 (v/v) as mobile phase B. The mobile phase solvent A and B were mixed at 
50:50 (v/v) and the mixture was pumped isocratically at 1.0 mL/min and UV detection at 246 nm. The method 
shows sensitive detection limit of 0.003 µg/mL for impurity 1, 0.008 µg/mL, 0.005 µg/mL for impurity 4, 0.008 
µg/mL for impurity 1 and 2 with calibration curve liner in the range of 25-150 µg/mL and 0.025-0.15 respectively 
for lasmiditan and its studied impurities. The validation including system suitability, specificity, accuracy, 
recovery, ruggedness and robustness were noticed to be acceptable. The lasmiditan pure compound was subjected 
to stress studies as per guidelines of International Conference on Harmonization (ICH). The stress study results 
suggest that, lasmiditan was labile in acid, base and UV light conditions, whereas stable in thermal and peroxide 
conditions. A total of five degradation products (DPs) were formed and was characterized using fragmentation 
pattern as well as masses obtained on LC–MS/MS. The hitherto unknown DPs were identified 2,4,6-trifluoro-N-
{6-[hydroxy(2,3,4,5-tetrahydropyridin-4-yl)methyl]pyridin-2-l}benzenecarboximidic acid (DP 1), N-[6-(2-
ethylbutanoyl)pyridin-2-yl]-2,4,6-trifluorobenzamide (DP 2), 2,4,6-trifluorobenzamide (DP 3), 2,3-
dihydropyridin-4-yl(pyridin-2-yl)methanol (DP 4) and 2,4,6-trifluoro-N-[6-(2-methylidenebutyl) pyridin-2-
yl]benzamide (DP 5). The proposed method was successfully applicable for routine analysis of lasmiditan and its 
process related impurities in pure drug and formulations and also applicable for identification of known and 
unknown impurities of lasmiditan.  
 

Keywords: Lasmiditan; impurities; HPLC method; stress degradation studies; LCMS characterization; 
degradation products. © 2023 ACG Publications. All rights reserved. 
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1. Introduction 

 
The pharmaceutical industry is expanding daily with the goal of researching novel 

pharmaceuticals that are derived from natural materials or chemically produced. The key issue with that 
is that the product needs to be as pure as possible, and purity was thought to be a crucial component in 
maintaining the quality of the drugs [1]. It is possible for certain undesirable chemicals to persist in the 
pure medicine after its manufacture, and these undesirable compounds were referred to as impurities. 
Even extremely small amounts of these contaminants can have an impact on the drug product's quality, 
effectiveness, and safety [2]. As a result, it was believed that impurity identification and quantification 
were crucial for generating safe drugs, and that HPLC was an easy and practical method for doing so 
from any source.  

Lasmiditan is a medical drug belongs to selective serotonin receptor agonists class and was used 
for the treatment of active but short-term migraine with or without aura in adults [3]. Lasmiditan was 
used as monotherapy in treating acute migraine and also suggested as an abortive therapy in adults 
patients who in treatment with chronic migraine [4]. It was also considered as an option for patients who 
doesn’t relief with triptans or other migraine treating agents or who were not able to use other migraine 
treating agents due to contraindications [5]. The most common adverse effect associated during the use 
of lasmiditan includes paresthesia, fatigue, dizziness, drowsiness, muscle weakness and nausea. The 
adverse symptoms such as speech abnormalities, cognitive changes and hallucinations were observed in 
less than 2 % of study participants [6]. The symptoms like hallucinations consistent with serotonin 
syndrome, speech abnormalities and cognitive changes were identified in less than 2 % of studied 
participants [6]. Figure 1 presents the molecular structure of lasmiditan.  

 

 
 

Figure 1. Molecular structure of Lasmiditan  
 
There are different analytical methods reported for estimation of lasmiditan in pharmaceutical 

formulations using HPLC [7-9]. The elaborative literature review suggests that, no method available for 
resolution, identification and quantification of process related impurities of lasmiditan. Hence this study 
intended to fulfill the gaps identified in literature. Based on availability, the process related impurity 1, 
2, 3 and 4 were utilized in the study. The structure and properties of process related impurities of 
lasmiditan was presented in Figure 1. 

The synthesis route of lasmiditan pure drug [10] was verified for the evaluation of the route of 
formuation of process related impurities in the final product. The 2,4,6-trifluorobenzoic acid which was 
utilized as starting product (IV) in the synthesis process was remained in the final product as undesired 
compound and was designated as impurity 1.  The impurity 2 and 4 was originated during the formation 
of lasmiditan (I) due to the side reaction of 2,4,6-trifluoro-N-(pyridin-2-yl)benzamide (XII) and N-
methoxy-N,1-dimethylpiperidine-4-carboxamide (III). The impurity 3 is a byproduct formed due to the 
reaction of impurity A (IV) with formed lasmiditan (I). These impurities remains in the final product as 
impurities and that will affect the quality and purity of the final product. The mechanism of synthesis of 
lasmiditan was presented in the supporting information file.  
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Impurity 1 

 
2,4,6-trifluorobenzoic acid 

Impurity 2 
(6-aminopyridin-2-yl)(1-methylpiperidin-4-

yl)methanone 
 

 

 

Impurity 3 
2,4,6-trifluoro-N-(6-(1-methylpiperidine-4-

carbonyl)pyridin-2-yl)-N-(2,4,6-
trifluorobenzoyl)benzamide 

 

Impurity 4 
 (1-methylpiperidin-4-yl)(pyridin-2-

yl)methanone 

Figure 2. Molecular structure of process related impurities of Lasmiditan  
 

2. Materials and Methods 

 
2.1. Chemicals and Reagents 

 
The analytical standard compound lasmiditan with purity of 98.35%, its impurity 1, 2, 3 and 4 

were procured from Eli Lilly & Co (India) Pvt. Ltd, Gurgaon, Haryana. The tablet formulation 
containing 100 mg of lasmiditan with brand Reyvow® was purchased from local market. The HPLC 
grade methanol, acetonitrile, Milli-Q® water were purchased from Merck chemicals, Mumbai. The 
analytical reagent grade chemicals such as acetic acid, sodium acetate, hydrochloric acid (HCl), sodium 
hydroxide (NaOH), and hydrogen peroxide were purchased from Fisher scientific, Mumbai.  

 
2.2. Instrumentation 

 

The HPLC analysis was performed on Agilent 1100 (USA) instrument that coupled with 
quaternary pump (G1311 A) for solvent delivery. The analytes were injected through temperature 
adjustable auto sampler (G 1329A) having injection capacity of 0.1–1500 μL. The column eluents were 
detected using programmable ultraviolet (UV) detector (G 1314 A) and the chromatographic 
integrations were carried using Agilent chem-station software. The LCMS analysis was performed on 
Waters LCMS (Japan) equipped with triple quadruple mass detector and MassLynx software.  
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2.3. Standard Solution Preparation 

 

The standard lasmiditan and its impurities at 1 mg/mL (1000 µg/mL) were prepared separately 
by accurately weighing 25 mg of analyte in 25 mL of volumetric flask containing 15 mL of methanol. 
The analytes were dissolved in solvent using an ultrasonic bath sonicator. Then the analytes were 
filtered through 0.2 µm membrane filter and the final volume was made up to the mark using same 
solvent to obtain 1000 µg/mL concentration of lasmiditan and its impurities separately. During the 
analysis, selected volume of required concentration of individual analyte was mixed separately. 

 
2.4. Test Solution Preparation 

 

The Reyvow® tablets with 100 mg strength were used for the preparation of formulation 
solution. The tablets were fine powdered using clean, dry mortar - pestle   and the tablet powder 
equivalent to 25 mg of lasmiditan was weighed accurately. The weighed tablet powder was taken in a 25 
mL volumetric flask containing 15 mL methanol. Then the drug was dissolved completely in solvent 
and the final volume made up to the mark. Then, it was filtered and was diluted to standard 
concentration and the dilute solution was used for evaluation of formulation assay. 

 
2.5. Method Development 

 

The UV-visible spectrophotometer technique was utilized for evaluating appropriate 
wavelength for detection of lasmiditan along with its impurities. The lasmiditan and its impurities 
solution at 10 µg/mL concentration was scanned using spectrophotometer separately and the overly 
absorption spectra confirm the suitable wavelength. Various configurations of stationary phases with 
different manufactures were varied for the best resolution of lasmiditan and its impurities. The mobile 
phase was optimized by change in different solvent compositions with different pH ranges and different 
flow rates were varied. The conditions that resolve the analytes was further studied for validation.  

 
2.6. Method Validation 

 

The method developed in the study was validated for its acceptable performance to ensure 
suitability of indent purpose. The parameters such as range, linearity, accuracy, precision, specificity, 
detection limit, quantification limit, ruggedness and robustness experiments were executed as per 
reported literature [11-14] and ICH guidelines [15].  

The limit of quantification (LOQ) and limit of detection (LOD) for impurities were evaluated by 
determining signal to noise ratio of 10:1 and 3:1, respectively, by analysing progressively known 
concentrations of impurity solutions in the optimized HPLC method. The precision experiment was also 
conducted at LOQ level by analysing six independent preparations of impurities and the %RSD (relative 
standard deviation) of areas response observed for each impurity was determined.  

The method linearity was evaluated by injecting mixed calibration dilutions at six 
concentrations ranging from LOQ to 150% of specification limit. The least squares linear regression 
method was adopted for plotting linear regression equations for lasmiditan and its impurities separately.  

The method precision was investigated by analysing six individual preparations in the same day 
for intraday precision, three different days by same analyst for interday precision and six times by six 
different analysts in the same day in ruggedness. The method robustness was verified by introducing 
minor variations in the developed method parameters, including the mobile phase mixture, pH, detector 
wavelength and column temperature. The selectivity, resolution between each nearby peak and the % 
change in the peak area response were evaluated in each of the altered condition. The method accuracy 
was evaluated by spiking in triplicate to a pre-analysed sample at four different concentration levels 
such as LOQ, 50%, 100 % and 150%. The % recovery in each analysis and the % RSD of recovery in 
each spiked level was summarized for evaluating the method accuracy.  

The specificity and stability indicating power of the developed method was evaluated by 
performing stress degradation study. Various stress studies like acid, base, peroxide, thermal and 
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ultraviolet stress studies were performed for standard lasmiditan. The placebo, lasmiditan pure drug and 
tablet powder were exposed 5 mL of hydrochloric acid (1 N), 5 mL of sodium hydroxide (1 N) and 
5 mL of hydrogen peroxide (3.0 %) separately for acid, base and peroxide degradation study 
respectively for 12 hours. Then, the stress exposed samples were neutralized with suitable diluent. The 
samples were kept in a photolytic chamber irradiated with UV light at 1.2 million Lux/h and 
103,959 Wh/m2 for UV light degradation study and samples were kept in an air oven at 80 °C for 24 
hours for thermal degradation study. The all the stress exposed samples were diluted to target 
concentration and then the diluted samples were analysed in the developed method. The resultant 
chromatograms and chromatographic response was utilized for evaluating the stability indicating nature 
of the proposed method. 

The stress degradation compounds (DPs) were characterized using mass spectral analysis. The 
mass spectral analysis was performed by allowing 40 % of the column eluents in to the column using a 
splitter and the samples were recorded using mass detector that was operated in ESI (Electrospray 
ionization) positive ion mode. The mass detector was operated with adequate conditions such as 
capillary voltage (3200-3600 V), fragmentor voltage (70 V) and skimmer voltage (60 V). Nitrogen gas 
was utilized for drying (300 oC, 9 L/h) and nebulization (40 Psi). The spectra throughout the analysis 
were recorded under similar experimental conditions and 20-30 average scans were conducted.  

The proposed method was applied for identification and quantification of process related 
impurities of lasmiditan in formulations. The Reyvow® formulation solution spiked with known 
concentration of impurities and the un-spiked solution was analysed in the proposed method. The % 
assay of impurities was calculated by comparing peak area response of each impurity in its 
corresponding calibration curve. 

 
2.7 Assessment of Uncertainty  

 
In the process of method validation, the uncertainty contributions were measured as per 

EURACHEM guide. The uncertainty related to purity of compounds (ustandard purity), sample weighing 
(Uweighing) calibration results such as slope (ucalibration), recovery (urecovery) and precision (urepeatability) was 
evaluated as main uncertainty contributions. The overall combined uncertainty (ucombined) was evaluated 
using formula:  𝑈𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑 = √𝑢𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑝𝑢𝑟𝑖𝑡𝑦)2 + (𝑢𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛)2 + (𝑢𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦)2 +  (𝑢𝑟𝑒𝑝𝑒𝑎𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦)2 

 
The overall expanded uncertainty (Uexpanded) was determined at 95% confidence level by 

multiplying the achieved combined uncertainty with coverage factor (k) equal to 2. The 
EURACHEM Guide [16] and reported literature [17] was utilized for calculating the 
uncertainty.  
 

3. Results and Discussions 

 
The impurity profiling was performed to identify known and unknown impurities present in a 

pure drug will helpful for producing safe pharmaceutical product. The literature survey reveals that 
there is no analytical method available for quantification of process related impurities of lasmiditan and 
hence this study aimed to develop a simple HPLC method for identification and quantification of 
process related impurities 1, 2, 3 and 4 of lasmiditan. 

The impurities 1, 2, 3 and 4 along with standard lasmiditan were polar compounds and hence 
method optimization was performed on non-polar stationary phase for best retention of analytes. During 
the selection of column, lasmiditan standard and its impurities were co-eluted with columns of different 
configurations like Octadecylsilane, cyano, phenyl–hexyl and amino columns with different length and 
particle size. Different composition of mobile phases including buffers such as acetate and phosphate 
with pH range of 2-6 with methanol and acetonitrile as organic modifier were studied. The ionizable 
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hydrophilic functional groups like –COOH and –NH etc., were expected to resolve using mobile phase 
with pH buffers and hence the effect of buffer pH on the separation and retention of impurities was 
studied in the pH range of 2-7. At pH 2.0 to 2.5, the impurity 2 was co-eluted with impurity 4 whereas 
at pH 5.0 to 5.5 the impurity 1 was co-eluted with impurity 2 and hence these pH ranges was not 
considered for further optimization. Good resolution of these analytes were obtained with the use of 
monobasic potassium phosphate buffer in the pH range of 3.5 to 4.0 and hence further trails were 
performed using monobasic potassium phosphate buffer in the mobile phase. Successful separation of 
lasmiditan and its impurities was achieved using Inertsil ODS-3 (250×4.6 mm, 5.0 μm) column at room 
temperature was selected as stationary phase for best resolution and peak symmetry.  

Successful separation with better selectivity and resolution of analytes was attained using 0.1 M 
phosphate buffer with pH 3.6 and acetonitrile 65:35 (v/v) as mobile phase A, 0.1 M phosphate buffer 
with pH 3.6 and methanol in the ratio of 20:80 (v/v) as mobile phase B. The mobile phase solvent A and 
B were mixed at 50:50 (v/v) and the mixture was pumped isocratically at 1.0 mL/min. The column 
temperature was kept at 35 oC, sample injection volume of 20 µL and detection wavelength of 246 nm 
was kept constant throughout the analysis. 

In this condition, the shape of the peaks corresponds to lasmiditan and its impurities were 
noticed to be symmetric and the resolution between the nearby peaks was observed to be more than 2. 
The compounds in the standard solution were identified by injecting the individual standard solution and 
comparing the individual retention time with standard. The retention time of the analytes was noticed to 
be 8.49 min for lasmiditan, 7.24 for impurity 1, 5.58 min for impurity 2, 10.54 for impurity 3 and 4.90 
for impurity 4. The column efficiency for lasmiditan and its all impurities was noticed to be lesser than 
the limit in case of tail factor and greater than acceptable limit in case of theoretical plates and 
resolution and results were illustrated in Table 1. Placebo and the standard lasmiditan solution spiked 
with impurities chromatogram were presented in Figure 3 and based on chromatograms it was 
confirmed that the method was specific for the separation and detection of process related impurities of 
lasmiditan.  

In each method validation run, the system suitability of peaks corresponds to lasmiditan and its 
impurities were verified and the acceptance criteria in each validation run were theoretical plates (N) of 
> 2000, resolution (RS) between adjacent peaks was > 2 and tailing factor (AS) of ≤ 2.0 [15]. The N, RS, 
and AS of peaks observed for lasmiditan and its impurities were within the acceptable limits (Table 1), 
so the optimized method is suitable for analysis of these compounds.  

The sensitivity of the method for the detection of impurities was identified by determining the 
LOD and LOQ of impurities in the developed method which was performed by adoption s/n ratio 
method. Based in the results observed, the LOD was confirmed as 0.003 µg/mL, 0.008 µg/mL, 0.008 
µg/mL and 0.005 µg/mL respectively for impurity 1, 2, 3 and 4 proved that the method was very 
sensitive and can detect the analytes at very low concentrations. The sensitive results were presented in 
Table 1.  

The calibration curve dilutions of the impurities were prepared based on the sensitive results of 
the impurities and the quantification limit was considered minimum concentration in calibration range. 
The concentration of lasmiditan was considered such that the solution contains 0.1 % each impurity. 
Two calibration curve ranges with six points each were obtained separately for lasmiditan and its 
impurities by plotting the analyte peak area (A) against analyte strength. The equations of the calibration 
curves were determined using linear least squares regression analysis and results were presented in 
Table 1. The calibration curve was linear in the concentration level of 25-150 µg/mL and 0.025-0.15 
respectively for lasmiditan and its studied impurities. These results suggest that the method show good 
linearity that could be applicable to quantify impurities at very nominal concentrations.  
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Figure 3. Specificity chromatograms of lasmiditan and its impurities in the proposed method 
A) placebo sample chromatogram obtained in the proposed method; B) chromatogram obtained for 
analysing the standard solution of lasmiditan at at 100 µg/mL concentration spiked with 0.1 % 
impurities in the developed method  

 

The method precision and reproducibility was performed as intra, interday precision and 
ruggedness experiments. The % RSD of lasmiditan and its impurities was calculated to be less with in 
the acceptable limit of less than 2 (Table 1) proves that the method was precise and rugged for the 
analysis of lasmiditan and its impurities. The methos accuracy was based on recovery (R %) of known 
quantity of analytes in placebo and was calculated by using the formula:  

R% = Cfound × 100∕ Ctaken 
The method accuracy was investigated by performing three replicate injections of samples 

having 50 µg/mL, 100 µg/mL and 150 µg/mL for lasmiditan spiked with 0.1 % of studied impurities. 
The acceptable %RSD of less than 2 and % recovery of 98-102 was noticed for lasmiditan and 

A 

B 
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impurities studied suggest the method was accurate. The summary results observed in system suitability, 
linearity, precision, accuracy and sensitivity study in the proposed method were presented in Table 1. 

 
Table 1. Method validation results observed in the proposed method 

Parameter 
Results   

Lasmiditan Impurity 1 Impurity 2 Impurity 3 Impurity 4 

 System suitability$ 
tR (min) 8.49 7.24 5.85 10.54 4.90 
RRT -- 0.85 0.68 1.24 0.58 
RRF -- 0.09 0.04 0.06 0.07 
RS 5.87 6.93 5.21 9.36 -- 
AS 1.06 1.03 1.07 1.01 0.95 
N 10241 8591 5782 14857 4920 
 Linearity 
Range (µg/mL) 25-150 0.025-0.15 0.025-0.15 0.025-0.15 0.025-0.15 
Slope 8166.6 706988  348073  461148 567104 
Intercept 5127.2 409.7 186.23 1072.7 460.79 
r2 0.999 0.9996 0.9992 0.999 0.9991 
 Precision$$ 
Intraday 0.22 0.25 0.74 0.77 0.30 
Interday (day 1) 0.82 0.69 0.47 0.76 0.54 
Interday (day 2) 1.43 1.15 0.23 0.38 0.18 
LOQ level -- 0.10 0.21 0.17 0.64 
 Accuracy at 50 % level$ 
Prepared 
(µg/mL) 

50 0.05 0.05 0.05 0.05 

Recovered 
(µg/mL) 49.252 0.0495 0.0493 0.0497 0.049 
% Recovery 98.50 98.99 98.61 99.30 98.540 
% RSD 0.23 0.55 0.339 0.64 0.34 
 Accuracy at 100 % level$ 
Prepared 
(µg/mL) 

100 0.10 0.10 0.10 0.10 

Recovered 
(µg/mL) 99.023 0.0990 0.0993 0.0988 0.0996 
% Recovery 99.02 98.9900 99.32 98.82 99.6333 
% RSD 0.87 0.62 0.678 0.39 1.21 
 Accuracy at 50 % level$ 
Prepared 
(µg/mL) 

150 0.15 0.15 0.15 0.15 

Recovered 
(µg/mL) 148.205 0.1488 0.1492 0.1508 0.1496 
% Recovery 98.80 99.20 99.44 100.56 99.71 
% RSD 0.79 0.74 0.83 0.29 0.81 
 Sensitivity 
LOD (µg/mL) -- 0.003 0.008 0.008 0.005 
LOQ (µg/mL) -- 0.010 0.025 0.025 0.015 

tR (min) = retention time; RRT = relative retention time; RRF = relative response factor; RS = resolution; AS = tail 
factor; N = No. of theoretical plates; r2 = slope; $average of three determinations; $$average of six determinations  

 
The method robustness evaluated by making deliberate small modifications in the proposed 

method conditions and the effectiveness of the method for the resolution and quantification of 
lasmiditan and its impurities was assessed. In this study the mobile phase composition was changed as 
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45:55 (v/v) and 55:45 (v/v) of mobile phase A and B in MP 1 and MP 2 respectively. The pH of the 
mobile phase was altered as 3.5 in pH 1, 3.7 in pH 2, detector wavelength altered as 241 nm in WL 1 
and 251 nm in WL 2 whereas the column temperature was altered as 30 oC in CT 1 and 40 oC in CT 2 
respectively.  In all the altered conditions, the % change in the peak area response and the system 
suitability of lasmiditan and its impurities were summarized in Table 2. In all the altered conditions, no 
prominent changes were observed proved that the method was robust.  

 
    Table 2. Robustness study results in the proposed method 

S No Changed 

condition 

Parameter Results observed 

LDT Imp 1 Imp 2 Imp 3 Imp 4 

1 MP 1 % change 0.99 0.32 0.61 0.73 1.45 

tR 8.51 7.23 5.80 10.52 4.88 

N 10581 8635 5691 14528 5007 

2 MP 2 % change 0.28 0.54 0.53 0.82 0.99 

tR 8.45 7.23 5.84 10.56 4.95 

N 10124 8625 5690 14992 4865 

3 pH 1 % change 0.92 0.44 0.72 0.51 1.20 

tR 8.46 7.25 5.81 10.56 4.92 

N 10323 8748 5621 14326 4808 

4 pH 2 % change 0.18 0.77 0.29 0.25 0.43 

tR 8.50 7.26 5.81 10.52 4.86 

N 10113 8551 5627 14571 4825 

5 WL 1 % change 0.12 0.52 0.01 0.92 1.51 

tR 8.53 7.27 5.80 10.54 4.90 

N 10291 8457 5620 14326 4851 

6 WL 2 % change 0.76 0.49 0.49 0.11 1.11 

tR 8.49 7.26 5.88 10.50 4.95 

N 10323 8254 5626 14326 4805 

7 CT 1 % change 0.71 0.17 0.73 0.03 0.86 

tR 8.47 7.25 5.80 10.53 4.91 

N 10332 8682 5561 14745 4881 

8 CT 2 % change 0.49 0.05 0.88 0.27 0.57 

tR 8.55 7.23 5.81 10.57 4.95 

N 10528 8425 5504 14462 4824 

    LDT = Lasmiditan; Imp = Impurity; tR (min) = retention time; N = No. of theoretical plates; all results of 
average of three analyses   
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The forced degradation studies were performed to identify the probable DPs that can helpful for 

establishing the degradation pathway and subsequently the molecules intrinsic stability. The stability 
indicating ability of an analytical method considered as powerful tool for establishing the products shelf 
life. Hence, the stability indicating ability of the proposed method was assessed and the degradation 
products (DPs) formed in the study were characterized using LCMS/MS analysis. The % degradation 
was calculated to be 6.15 % in acidic, 7.84 base, 5.31 % in peroxide, 3.02% in thermal and 6.85 % in 
UV light degradation study after 24 h of stress exposer. Based on the degradation results, it was 
observed that there is no significance degradation was noticed in thermal degradation study without any 
degradation products detected in the chromatogram. The chromatogram observed in acid degradation 
study resolve two DPs at the retention time of 1.5 min (DP 1) and 3.1 min (DP 2) along with impurity 2. 
In the base degradation study, the chromatogram shows well resolved degradation product (DP 3) at the 
retention time of 3.5 min along with impurity 2 and 4. DP 4 was retained at 6.4 min in the 
chromatogram of peroxide degradation and the chromatogram also shows the peak corresponds to 
impurity 4. The chromatogram of UV light degradation study show peak corresponds to DP 5 at the 
retention time of 12.1 min and the chromatogram also shows the peaks corresponds to DP 4, impurity 2 
and 4. The  

The purity test results of lasmiditan peak in stress degradation studies suggest that the peak was 
pure and homogeneous in all studies. The mass balance of 98.08-99.21% was notices in all the studies 
stress degradation tests. The results noticed for lasmiditan in stress study was insignificant and the peak 
purity results achieved in stress studies confirms the stability-indicating ability of the proposed method. 
Table 3 presents the results and Figure 4 shows the representative chromatograms observed in forced 
degradation study.  

 
Table 3. Forced degradation results of lasmiditan in the proposed method 

Stress 

condition 

% degradation$ 

of lasmiditan 

% assay$ of 

lasmiditan 

% Mass balance$ 

(assay + total 

impurities 

Remark 

Acid 6.15 93.85 99.21 DP 1 and 2 were identified 
Base 7.84 92.16 98.46 DP 3 and 4 were identified 
Peroxide 5.31 94.69 98.53 DP 4 was identified 
Thermal 3.02 96.98 98.08 No degradation products 

separated  
UV light 6.85 93.15 98.73 DP 4 and 5 were identified 
$ average of three replicate experiments 
 
3.1. LC-MS/MS Characterization of DPs 

 

The DPs generated in forced degradation of lasmiditan were characterized using LCMS/MS 
analysis. Based on the retention time of DPs observed in the forced degradation chromatogram, it was 
confirmed that 5 DPs were formed and were designated as DP 1 to 5. All the DPs along with standard 
lasmiditan exhibited abundant protonated molecular ions ([M+H]+) in positive ionization mode. The 
structural information of DPs of lasmiditan was confirmed by recording collision induced dissociation 
spectra the compounds. The mass fragmentation spectra of DPs formed in the study was presented in the 
supported file. 

The ESI/MS spectrum of DP 1 identified at tR of 1.5 min show abundant parent ion at m/z of 
364 [M +1]+ which was formed by losing methyl group (–C1H2) attached to N-methylpiperidine ring of  
lasmiditan. The fragmentation spectra shows abundant fragment ion at m/z of 163 [M +1]+ due to 2,4,6-
Trifluorophenyl)methanol moiety of lasmiditan with molecular formula of C7H5F3O and its proposed 
structure was presented in Figure 5.  
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Figure 4. Forced degradation chromatograms of lasmiditan in the proposed method 

A) Acid degradation chromatogram showing DP 1 and 2 of lasmiditan; B) Base degradation 
chromatogram showing DP 3 of lasmiditan; C) Peroxide degradation chromatogram showing DP 1 of 
lasmiditan; D) UV light degradation chromatogram showing DP 4 and 5 of lasmiditan  

 

In the acid degradation chromatogram, DP 2 was identified at tR of 3.1 min and was 
characterized using LCMS/MS study. The fragmentation spectra of DP 2 show fragment corresponds to 
parent ion at m/z of 351 [M +1]+ confirms the molecular weight of DP 2 as 350. The DP 2 was formed 
due to the breakage of C-N bond of pyridine ring and losing - C1H1N of lasmiditan. The fragmentation 
spectra shows abundant fragment ion at m/z of 163 [M +1]+ due to 2,4,6-Trifluorophenyl)methanol 
moiety of lasmiditan with molecular formula of C7H5F3O. Based on the mass spectral results, the DP 2 
was confirmed as N-[6-(2-ethylbutanoyl)pyridin-2-yl]-2,4,6-trifluorobenzamide and its molecular 
structure was presented in Figure 5. 

The base degradation chromatogram show DP 3 at tR of 3.5 min and its mass spectra (Figure 
5C) shows parent ion at m/z of 176 [M +1]+ was due to C7H4F3NO. The DP 3 was formed by losing 
C12H14N2O from lasmiditan due to breakage of aromatic N-C bond. The mass spectra also show 
abundant fragment ion at m/z of 159 [M +1]+ suggest the molecular structure of DP 3. Based on the 
results, the DP 3 was identified as 2,4,6-Trifluorbenzamide (Figure 5). 

The peroxide degradation chromatogram retained the DP 4 at tR of 6.4 min and the product was 
generated by losing C8H6F3NO of lasmiditan and the compound was confirmed as 2,3-dihydropyridin-4-
yl(pyridin-2-yl)methanol with molecular formula of C11H12N2O and its structure was presented in Figure 
5. The mass spectrum shows abundant fragment ion at m/z of 94 [M+1]+ which was generated due to 
lose of C5H5NO from DP 4. The same compound was identified in the degradation chromatogram of 
UV light. 

 The DP 5 was formed due to UV light stress study chromatogram of lasmiditan. In the mass 
spectrum of DP 5, characteristic parent ion noticed at m/z of 321 with molecular formula of 
C17H15F3N2O which was originated by losing C2H3NO. The spectrum also show abundant parent ion at 

A B 

C D 
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m/z of 95 [M +1]+ due to C5H6N2. The compound was confirmed as 2,4,6-trifluoro-N-[6-(2-
methylidenebutyl)pyridin-2-yl]benzamide and its structure was presented in Figure 5.   

 
Figure 5. DPs of lasmiditan identified during forced degradation study 

 

The method was adopted for detection and quantification of process related impurities in 
formulations and in this study, the Reyvow® brand formulation of lasmiditan was selected. The prepared 
impurities spiked and un-spiked formulation solution of lasmiditan was analysed in the proposed 
method. The impurities spiked formulation solution clearly resolves the impurities along with standard 
lasmiditan (Figure 6A). The chromatogram observed for un-spiked formulation solution show peak 
corresponds to impurity 2 only and other impurities were not detected (Figure 6B). This proved that the 
impurity 1, 3 and 4 were not present in the formulation or they are less than the detection limit of the 
method. The % assay of the impurity 2 detected was calculated to be 0.03% which was considered to be 
negligible. There is no detection of formulation other un-known impurities and formulation excepients 
in both spiked and un-spiked formulation analysis and hence this method was confirmed to be suitable 
for the routine analysis of lasmiditan and its process related impurities.  

 

 
A       B 

Figure 6. Chromatogram observed during the analysis of Reyvow® formulation solution in the 
proposed method 
A) Reyvow® formulation solution spiked with 0.1 % of each impurity in the study; B) Reyvow® 
formulation solution spiked with no impurities 
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3.2 Assessment of Uncertainty  

 

The uncertainty calculation in the developed method was performed for the results observed 
during the analysis of standard solution containing 100 µg/mL of lasmiditan spiked with 0.1 % 
impurities in the study. The results were expressed in percentage (%) at 95 % confidence level for all 
the analytes in the calculated parameters. The results noticed in the study were presented in Table 4 
which suggests that the results were acceptable. The result related to the uncertainty due to sample 
weighing was noticed to be negligible and hence were presented.   
 

Table 4. combined and expanded uncertainty results  

Analytes 
Uncertainty (U) in % 

Ustandard UCalibration URecovery URepeatability UCombined UExpanded 
Lasmiditan 0.456 0.284 0.261 0.382 0.709 1.390 
Impurity 1 0.716 0.353 0.214 0.351 0.898 1.759 
Impurity 2 0.612 0.249 0.422 0.229 0.817 1.601 
Impurity 3 0.167 0.331 0.172 0.305 0.511 1.001 
Impurity 4 0.191 0.362 0.136 0.149 0.456 0.894 

The findings reported in the study were compared with the literature available for the analysis 
of lasmiditan. The method reported by David Raju, 2012 [7], Santosh Kumar et al., 2021 [8] and 
Harshali et al., 2022 [9] were suitable for the analysis of lasmiditan in formulations. These reported 
method not able to resolve and quantify process related impurities of lasmiditan. Hence present study 
significantly helpful for quantification of process related impurities and also applicable for 
characterizing the DPs of lasmiditan.  
 

4. Conclusion 
 

This paper presents a stability-indicating HPLC isocratic method for quantification of process 
related impurities of lasmiditan. The lasmiditan pure drug was subjected to various stress (acidic, basic, 
peroxide, thermal and UV light) conditions. The chromatographic response of the stress samples 
suggests a number of degradation compounds of lasmiditan. The drug was notices to be strongly 
degraded in acid, UV light condition showing high number of DPs and less degraded under thermal 
stress with the appearance of no DPs. The structures of the DPs are established by LC-MS/MS and this 
will be helpful for assessing the degradation pathway and stability of lasmiditan. The isocratic selected 
HPLC method is validated and is specific, linear, precise and accurate that can helpful for identification 
and quantification of process related impurities and degradation compounds of lasmiditan.  
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వ్యాససంగ్ర హం: 
సమాజంలో జర్తగే సంఘటనలп వారిшగా అందర్తకీ అందంచాలనే ఉదేేశ్యంతో ʶరంభϾన ప్˕కш కాలɾమంలో 

అనేకవిధాшగా తమ సవҌప్ సవభావాш మాцుЬనాాయి. ప్˕కш కేవలం జర్తగిన విష్యాలп తెలిపేవి మాʍమే కాн. 
అంతЬమంచిన లక్ష్ɰం ప్˕కలЬ ఉంద. జాతీయోదయమ సమయంలో ʒజలп అతయంత ʒభావితం చేసిన అంశాలో ాప్˕కш 
фంнవцసలో ఉంటాయి. ఇల్ల, అనేక బాధ్యతш уజానికెлిЬనా ప్˕కш, కేవలం వారిలЬ మాʍమే ప్ర్తమతం కాЬండా 
మనిషి సరావంగీణ వికాసం కోసం విభినా ఆవరిన వయవош, విభినా అంశాల ʶధానయతతో ʶరంభమయాయయి. వీటిలో ఒక 
విభాగం హాసయప్˕కш. ఇతర ప్˕కల సంఖ్యతో పోలిస్తి ʶరంభం пంచి ఇప్పటివరЬ అతి తЬువగా ఉనాప్పటికీ సమాజంలో 
హాసయప్˕కш తమϷన фʏవేసాయి. సవచ్ఛϾన హాసాయనిా సమాజ సуయలЬ అందғి, ఆరోగయవంతϾన సమాజ నిరాాణంలో 
తమవంл కరవిాయనిా నిరవహంచాయి. అయితే, ఆоనిక సాంకేతిక విప్ావ ʒభావానికి హాసయప్˕కҎ Юరయాయయి. ʒэితం 
రంи తెшЮ రాష్ట్రాలోా҅ కేవలం ‘హాసాయనందం’ అనే పేцతో ఒకే ఒక సం҆రణ హాసయప్˕క ʒбర్తతమъతోంద. ఇద 
వరిమానం. భవిష్యлి Юర్తంచి ఆశ్ లేн.  

Keywords: ప్˕కш, హాసయం, హాసయప్˕కш, ʒбరణ, రామకృష్ణ

ఉపోద్ఘా తం: 
భోజనం దొరకుపోయినా భర్తసాిడేమో కాన్ట, మానъи సమాచారం కరЄతే మాʍం తжటకోలేи. తన సమాజంలో 

ఎకుడ, ఏం జцЮతోందో తెшэకోవాలనే Ьҁలహం అпక్ష్ణం మనిషిని వెనాాиҁనే ఉంжంద. అయితే, ఇంнలో వయకిిగత 

https://www.auchithyam.com/2023/may_2023/full_papers/may23_03.php


 

AUCHITHYAM UGC-CARE Listed Journal | Volume-4 | Issue-5 | May 2023 | ISSN: 2583-4797 

Article Link: https://www.auchithyam.com/2023/may_2023/full_papers/may23_03.php  

WWW.AUCHITHYAM.COM UGC-CARE LISTED JOURNAL - ISSN: 2583-4797      MAY– 2023 

     

21 

భేదాలిా బటిట ఒకోు వయకీి ఒకోు రకϾన సమాచారం తెшэకోవాలని అпЬంటాи. కందц రాజకీయాш, ఇంకందц ˪డш,  
సినిమాш, విదయ, Єదయం, వాయపారం... ఇల్ల ఒకుకుర్తదీ ఒకోు అభిцచి.  

సమాజంలోని ʒతి ఒకుర్తకీ కావలసిన సమాచారం అందంచాలని ప్˕కా సంపాదЬш, అధినేతш నిరంతరం 
ఆలోచిэింటాц. అంнకోసమే ప్ర్తశీలన, ప్ర్తశోధ్న చేэంిటాц. ఇంнలో భాగంగానే, హాసయ ˚хЂన పాఠЬల కోసం 
హాసాయనికి Ѳడా వారాిప్˕కలో ాచోటివవడం మొదЂంద. фంнగా ప్˕క అనే ప్దం ఎల్ల ఆవిరభవించిందో ప్ర్తశీలిదాేం. 
 

2. పతి్రక - పదావిర్భావం: 

ప్˕క అనే ప్దం తొలిరోгలోా కేవలం వయవహారҌప్ంలో వాиకలో ఉండేద. కేవలం ఇదేц వయЬిల మధ్య ɾయవిɾయాల 
ఒప్పందం మొదЂనవి రాత҆రవకంగా భʏప్రбЬనే విధానానికి ప్˕క అనే ప్దానిా ఉప్యోగించేవాц. తరావతి కాలంలో ఇదేц 
వయЬిш ప్రసపరం రాత҆రవకంగా సమాచారానిా చేరవేэЬనేంнЬ ఉప్యోగించే సాధ్నానిా ప్˕క అని వయవహర్తంచ్డం 
ʶరంభϾంద. శ్బేరత్నాకర రచ్యిత బюజనప్లాి సీత్నరామాచాцయш తన ʀంథం (శ్బేరత్నాకరం: рట 548)లో ప్˕క 
అనేప్దానికి ‘వయవహారం యొకు చెшాబడిϦ యొకర్తకకц ˀэకనడి ప్ʍф’1 అని అరథం ఇచాుц. వారాిప్˕క అనే అరథం ఈ 
నిఘంжъలో లేн. 

ఆ తరావత దాదాр 50 సంవతసరాలЬ అంటే 1936లో వెшవడిన ғరయరాయాంʐ నిఘంжъలో ‘ˀతకాధారమЮ 
త్నటియాЬ కాగితం, వయవహారంలో ప్రసపరం ˀэకనెи ప్ʍం’ అనే అరాథనిా ప్˕కЬ ఇచాుц. 

фʏణЬ లేదా రాతЬ కాగిత్ననిా ఉప్యోగించ్డానికి ҆రవం త్నటాЬш లేదా ҉రజప్ʱలп ఉప్యోగించేవాц. ఈ 
కారణంగా వయЬిш వేటిని రాతЬ ఉప్యోగించేవారో వాటిని ప్˕కшగా వయవహర్తంచ్డం మొదЂంద. ‘విడియాЬш’, ‘విడాЬш’ 
మొదЂన ప్దబంధాల ఉప్యోగానిాబటిట తొలిరోгలోా రాతЬ ప్ʱలп ఉప్యోగించేవారని తెшస్ింద. ఈవిధ్ంగా ప్ʍం пంచి 
ప్˕క ఆవిరభవించిందని భావించ్వбు. 

సాహతయప్రంగా ప్˕క ప్దావిరాభవానిా ప్ర్తశీలిస్తి మొటటమొదటగా పంగళి ғరన రచించిన ʒభావతీʒнయమాం 
తృతీయాశావసంలో ప్˕క అనే ప్దం కనిపэింద. విరహవేదనతో ఉనా ʒнయфాи తన ˚хరాЂన ʒభావతికి తన 
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ʒణయభావానిా ఒక ప్˕క (లేఖ్) దావరా తెలియజేసాినని ఆలోచ్న చేస్త సందరభంలోని ప్దయంలో ప్˕క అనే ప్దానిా ғరన 
ʒయోగించాи. 

మతికోకిల. 
అంచ్ తొయయలి దేవత్నప్తి యానచొప్పపనర్తంచి యే 

తెంбటెనాи? దాని చేత మదీయ హృదగతి జెపప యే 

బంбటెనాи? గాъనన  వెస బతికిన  లిఖియించి యా 

యంచ్ కిрపи ప్ంచెదన , సంతి కంత దెల్పపиనжగాాన 2     (ʒభావతీ ʒнయమాం - తృతీయాశావసం, ప్దయం 27) 

ఈవిధ్ంగా ప్ʍం пంచి ప్˕క అనే ప్దం ఉదభవించిందని Ҍఢ అълంద. అయితే కాలɾమంలో ప్˕క అనే ప్దానికి అనేక 
అరాథш మాцҁ వచాుయి. వరిమానంలో ప్˕క అనేప్దానికి వారిш ʒбర్తంచే దనప్˕క అనే అరథం ఎЬువగా వాиకలో ఉంద. 
దనప్˕కలో రీతిలో ఉండే వార, ప్క్ష్, మాస తదతర ప్˕కలЬ Ѳడా ఈ అరాథనిా ఉప్యోగిэినాాц. అయితే దనప్˕కలЬ ఉనా 
అతయధిక ʒజాదరణ కారణంగా ప్˕క ప్దానికి వారాిప్˕క అనే ప్దమే సరవసాధారణంగా వాиకలో ఉంద. ప్˕కЬ 
సమానారథకంగా ఇంగిьాలో పేప్ర్  (Paper) అనే ప్దానిా ఉప్యోగిэినాాц. ఇకుడ Ѳడా పేప్ర్  అంటే అద ఏ కాగితϾనా 
కావбు. కాన్ట సరవసాధారణంగా పేప్ర్  అంటే దనప్˕క (News Paper) అనే భావమే అందర్తకీ эుర్తэింద. 

3. తెలుగులో హాస్యపతి్రకలు: 

అధికార్తకంగా అంнబాжలో ఉనా సమాచారం ʒకారం, తెшЮలో వచిున మొదటి హాసయప్˕క ‘фнేш’. ఐ. వేంకట 
రమణయయ సంపాదకతవంలో అప్పటి కృష్ట్రణజిల్లా తెనాలికి సమీప్ంలోని పెదరాҐц ʶంతం пంచి ఈ ప్˕క 01.01.1922 
пంచి వెшవడిరద. ఇద దెɺవమాసిక ప్˕క. అయితే, ఎంతకాలం నడిచించి, ప్˕క ʒతేయకతш ఏమటనే విష్యంలో సాధికార్తకϾన 
సమాచారం లభించ్టం లేн. అయితే, తొలి తెшЮ హాసయప్˕క మాʍం ఇదే. 

ఆ తరావత కదేకాల్లనికే, 01.08.1922 తేదీన కృష్ట్రణజిల్లా, మచిలీప్టాం пంచి కోғц Юцనాథ Ҋర్తి 
సంపాదకతవంలో ‘నъవల తోట’ పేцతో సర్తకతి హాసయ మాసప్˕క వెшవడిరద. తనϷన ʒతేయకЅలి కారణంగా, అప్పట్లా ఈ ప్˕క 
పాఠకాదరణ బాగా ప్పందనжా తెшస్ింద. 
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ఈ ప్˕కలో వచిున శీర్తికలో ా‘సంపాదకీయ వాయఖ్యయనాш, విలేఖ్цలЬ ʔлయతిరфш, కтцా, పటటకథш..’ మొదЂనవి 
ఎంతో ʶбరయం ప్పందాయి. ఇంнలో వచిున వయంగయ రచ్నలిా పాఠЬш ఎంతో ఆసకిిగా చ్దవేవాц. ఈ ప్˕కలో 
‘వి҃ష్కోప్నాయసф’ శీర్తికలో ʒбర్తతϾన ‘ɐల ʒతేయక సభ’ అనే వాయసం పాఠЬలిా కиపారా నవివంచింద. అంнలోని ఓ 
భాగం ఇల్ల సాЮлంద... ‘పీతవరణр పంగళాɻшп, రకివరణр రమణీమкшп, కృష్ణవరణр కేశిпшп, ыకావరణр эదлш 
సభనలంకర్తంచి хండిర్త. నేп చ్తికిలబడి jె ె ె దాц నిфసфЂనదో లేదో! జాцфళ్ళవాцп, фచ్ుటфళ్ళవాцп, 
фంнకతిిర్తంрలవాцп, వలప్లి పాప్టలవాцп, డాప్లి పాప్టలవాцп, జాцфళ్ళవాцп, జంటజడలవాцп, కండ ా
జోళ్ళవాцп, కాళ్ళజోళ్ళవాцп, మేజోళ్ళవాцп, మెడప్ట్టటల వాцп, Ϻటలంగాలవాцп, ప్టాులవాцп, Ѵడకటావాцп, 
Ьచెుళ్ళవాцп, జాకెటావాцп, జాцϺటల వాцп...’ అంѼ సాగిన ఈ వాయసం అప్పట్లా పాఠЬలп ఎంతగానో నవివంచింద. 
ఈ వాయస రచ్యిత పేц ఇంнలో ʒбర్తతం కాలేн. అసш ఈ ప్˕కలో మాцపేరాతోనే రచ్నш ఎЬువగా వచేువని ‘తెшЮ 
జరాలిజం చ్ర్తʍ’లో (рట 112) నామాల విశ్వవశ్వరరరాъ3 రాశాц. 

ఎస .జి. ఆచారయ సంపాదЬడిగా, ఎన .фпసావమ మొదలియార్  ʒбరణకరిగా 1928లో ‘చిʍЮప్ి’ పేцతో ఓ 
ప్క్ష్ప్˕క ʶరంభϾంద. ‘జాతీయ హాసయరస ప్క్ష్ప్˕క’ అని తనп త్నп ఆ ప్˕క ʒకటింбЬంద. ఈ ప్˕క 33 
సంవతసరాలЬ Ϻగా నడిచింద. 

ఈ ప్˕కలో నాటికш, కథш, కాҌటпш, కవితш, జోЬలతో పాж, బహరంగలేఖ్ш, ఫ్లటా్  సాీట్  కథш, ప్సిడి 
лనకш, సీవకృతి, కాలచ్ɾф, కాцు కథш, రసవాహని, చిʍЮప్ి ϲరీ, ЮసЮసш, చిలరా విష్యాш, ʈంక  టెలిఫోп, సినిమా 
లోకం మొదЂన శీర్తికш Ѳడా ʒбర్తతమయేయవి. 

చ్దలవాడ పచ్ుయయ, ఠామరాр ғరయనారాయణరాъ, రాҐц వెంకట సతయనారాయణరాъ, గొటిటపాటి эబబరాయ 
చౌదర్త, రాయΎш эబాబరాъ, అనిస్టిట эబాబరాъ, కృతిివాస తీцథш, ఘండికోట ʔహాాజీరాъ, మందరр వెంకటేశ్వరరాъ, 
త్నҏళర్త రామాпజసావమ, ҁమాటి దొణప్ప, కప్పగంлల సతయనారాయణ, కె.బి.కె.ప్టాాయక  మొదЂన  ʒфЭш ఈ 
ప్˕కలో వాయసాш రాసాц. ఆ తరావత, ‘ఆనంద వాహని’ పేцతో హాసయ మాసప్˕క 01.01.1930న మʳэ కేంʏంగా 
వచిునжా ర్తకాцులోా ఉంద. ఈ ప్˕క సంపాదЬи, ఇతర వివరాш మాʍం లభించ్డం లేн. సర్తగాగ, ఇదే తేదీన పెదాрేరం 
пంచి ఎం.వి.эబాబరాъ సంపాదకతవంలో ‘фнేల Ҋట’ పేцతో మరో హాసయప్˕క వెшవడిరద. ఇద ప్క్ష్ ప్˕క. 
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ప. ఎస . వేкగోపాలసావమ నాхи ʒбరణకరిగా, ఆర్ .రంగనాయకమా సంపాదЬరాలిగా, మʳэ కేంʏంగా 
1932లో ‘వినోదని’ పేцతో ఓ హాసయప్˕క వెшవడిరద. కтాబ కтцా, కిచ్కిచ్ш, నъవ, బюфఖ్యల అదేం, సనాతన కాఫ్ల 
హోటల , లౌ రోగфш, కళ్లాతిి ѷడని కారణం, ఇ҅సరпస ʶయశిుతిф, Їకిш సరదా, ʔహాదేъи తెలాబోయాи, 
ఏпగబాబయి వివాహф, అпమానం ʶణసంకటం, దయాయనిా కాదంѼంటే, స్దె నా కంప్ తీసింద, బి.వి.టప్పయయ, 
అమామా, పలాి, ద ʒణయలత భీమాకంపెన్ట, పేచీల పెదబాт మొదЂన శీర్తకిш, వాయసాш ఈ ప్˕కలో అచ్ుయాయయి. ఇవన్టా 
అప్పట్లా పాఠЬలп బాగా ఆకжటЬనాాయి. 

ఈ ప్˕కలో హాసయ విష్యాలతో పాж సాф˗కశాస్త్రం, చ్దరంగం, ʀంథసమాలోచ్న, రాజకీయ వాయసాш Ѳడా 
ʒбర్తంచేవాц. ʒфఖ్ రచ్యిత చ్లం ˀ సిన y హాణీకం నవల ఈ ప్˕కలో ధారావాహకగా వెшవడిరద. విశ్వనాథ కవిరాг, 
҆డిపెదే వేంకట రమణయయ, కడవటిగంటి Ьжంబరాъ, జలғʍం цకిాణీనాథశాస్త్రి, భాగవлల శివశ్ంకర శాస్త్రి మొదЂన 
హేమాహేమీలందҌ ఈ ప్˕కలో వాయసాш రాసాц. 

‘హాసయవలార్త’ పేцతో ఓ హాసయ మాసప్˕క 01.02.1934 пంచి వెшవడినжా ర్తకాцులోా ఉనాప్పటికీ, అంతЬమంచి 
మరే ఇతర సమాచారం లభించ్డం లేн. అదే ఏడాద, ఫిʔవర్త 1వ తేదీ пంచి కె. కోట్టశ్వరలింగం సంపాదЬడిగా కృష్ట్రణజిల్లా, 
మచిలీప్టాం నంచి ‘నъవలరాణి పేцతో ఓ హాసయ మాసప్˕క వెшవడిరద. ఈ ప్˕క Ѳడా అతి సవలపకాలంలో పాఠకాదరణ 
ప్పందంద. 

కాకత్నళీయం కావచేుమో కాన్ట, సర్తగాగ ఇదే తేదీన ‘నъవల Ҋట’ పేцతో ఓ హాసయ మాసప్˕క వెшవడినжా ర్తజిసాార్  
ఆఫ  ҅యస  పేప్ర్స  ర్తకాцులోా ఉంద. కాన్ట, ఇంతЬమంచి మరే ఇతర వివరాш లభయం కాలేн. 

‘ఆనంద’ పేцతో జి.వి.భʳచార్త సంపాదకతవవంలో ఓ మాస ప్˕క 01.01.1937 пంచి నెҎాц కేంʏంగా 
కంతకాలం నడిచింద. రాజమహేంʏవరం కేంʏంగా 01.01.1939 пంచి ‘ʝమజీవి’ పేцతో ఓ వారప్˕క చిలకమˠ 
సతయనారాయణాచారయ సంపాదకతవంలో వెшవడిరద. హాసయప్˕క అని ర్తకాцులోా ఉనాప్పటికీ ప్˕క పేц ‘ʝమజీవి’ అని ఉండటం 
ప్ర్తశోధ్Ьలోా చ్రుЬ దార్తతీసింద. ҆ర్తి వివరాш లభించ్కపోవడంతో ఈ ప్˕క Юర్తంచి సాధికార్తకϾన фగింрనЬ 
ప్ర్తశోధ్Ьш రాలేకపోయాц. 
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మʳэ కేంʏంగా కె.రాధాకృష్ణ సంపాదЬడిగా 01.08.1952 пంచి ‘Юంи ғద’ పేцతో వచిున మాసప్˕క 
పాఠЬలిా ఆకжటЬంద. రాజమహేంʏవరం కేంʏంగా фమాడి కృష్ణҊర్త ిసంపాదЬడిగా 01.08.1961 пంచి కంతకాలం 
పాж ‘జోకర్ ’ పేцతో ఓ ప్˕క వెшవడిరద. ʁ రంభంలో పాఠకాదరణ బాగా ప్పందనప్పటికీ, వయవసాథగతϾన లోపాల కారణంగా 
ప్˕క ఎЬువకాలం నడవలేн. 

Јదరాబాн пంచి జి.రాంబాт సంపాదЬడిగా వచిున ‘హాసయʒభ’ మాసప్˕క (01.09.1976), అదే ʶంతం пంచి 
శ్ంЬ సంపాదЬడిగా వచిున ‘హాసయ˚య’ ప్క్ష్ ప్˕క (25.04.1987) Ѳడా పాఠЬలిా బాగానే నవివంచాయి. ‘సరదా’ పేцతో 
ఓ ప్క్ష్ ప్˕క వెшవడినжా తెшэినాప్పటికీ, సంపాదЬи తదతర వివరాш మాʍం తెలియటం లేн. బరంрరం కేంʏంగా 
కాంచ్నప్లాి వేంకట రంగారాъ సంపాదЬడిగా ‘నъవల తీవ’ పేцతో ఓ మాస ప్˕క వెшవడిరద. దీని వివరాш Ѳడా 
అసం҆రణంగా లభయమълనాాయి. 

హాసయంతో పాж సంగీత్ననికి Ѳడా ʶధానయత ఇғి అకోటబц, 2001 తెшЮలో వెшవడిన హాసయ ప్క్ష్ప్˕క ‘హాసం’. 
వీణЬ బнш గిటార్  వాయిэినాжా చి˕ంచ్బడిన సరసవతీదేవి చిʍం ఈ ప్˕కЬ ప్త్నకచిʍం (లోగో)గా  ఉండేద. ʶరంభం 
пంచే ఈ ప్˕క బాగా పాఠకాదరణ ప్పందంద. శాంత్న బయోటెక  కంపెన్ట అధినేత కె.ఇ.వరʒసాద  రడిు ఈ హాసయప్˕క 
వయవసాథప్Ьи. రాజా సంపాదЬш. ఇద Јదరాబాнలోని юమాస  ఇనోువే లిమటెడ  దావరా విиదలయేయద. భారతీయ 
సంగీత్ననికి, హాసాయనికి అంకితϾన ఏϦక తెшЮ ప్˕క ఇద. ప్˕కలో కథш, సీర్తయలస , సంగీత్ననికి సంబంధించిన శీర్తికш 
చాల్ల ఆసకిికరంగా ఉండేవి. ఈ ప్˕క దావరా ఎందరో ʒфఖ్ సంగీతకాцలిా, పాత తెшЮ సినిమాలп, సిన్ట ʒфЭలిా 
ప్ర్తచ్యం చేశాц. దీనిలోని బా҆రమణీయం శీర్తకి ఒక ʒతేయక ఆకరిణగా ఉండేద. ఇద ఇంటరాట్ లో Ѳడా లభించేద. స్తకర్తంచి 
దాбకోవాలి అనేంతగా చ్కుటి సమాచారం ఈ ప్˕కలో ʒбర్తంచ్బడేద. కాని, సЀన ఆదరణ లభించ్క, ఈ ప్˕క 2004వ 
సంవతసరంలో Ҋతబడిరద. 

కసమెцр ఏమటంటే... ప్˕క Ҋతబడిన తరావత అంнలోని శీర్తికలЬ విశ్వష్ ఆదరణ లభించ్డం. ప్˕క Ҋసివేసిన 
తరావత, శీర్తికలп ʒతేయక సంచికшగా విиదల చేస్తి, అవన్టా బాగా అфాи కావడం ప్˕కలోని అంశాల ప్టా పాఠЬш 
ѷపంచిన ఆదరణЬ నిదరశనంగా నిшэింద. 
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эనిశితϾన హాసాయనికి వయంగాయనిా జోడిғి విజయవాడ пంచి 2003లో వెшవడిన ‘హాసాయనందం’ ఆоనిక కాలంలో 
ఓ చ్కుని ʒయతాంగా కనసాగింద. రాф ప్ండా దీనికి సంపాదЬи, ʒбరణకర ిѲడా. సిన్ట, రాజకీయ వారిలЬ మాʍమే 
ʶధానయతనిғి ప్˕కш నирлనా ఈకాలంలో కేవలం హాసాయనిా నфాЬని ప్˕కп ʶరంభించ్డం పెద ే సాహసమే 
అълంద. ʶరంభంలో ఎనోాఒడిниЬలп ఎнర్కునా ఈ ప్˕కп కనిా కారణాల వల ా 2008, 2009 సంవతసరాలోా 
ʒбర్తంచ్లేн. ˪ .శ్.2010 пంచి తిర్తగి ʁ రంభϾ, ʒэితం ЮంѼц  пంచి ఈ రోгకీ ɾమం తప్పЬండా వెшవиతోంద. 

చ్ంн సంపాదЬడిగా ‘స్ɺా ల  పీాజ ’ పేцతో 01.12.2005 пంచి వెшవడిన హాసయ మాసప్˕క అచిరకాలంలోనే 
పాఠకాదరణ ప్పందంద. ఎంత తవరగా ʶбరయంలోకి వచిుందో, అంత తవరగా Ҋతబడటం హాసయ˚хలЬ నిరాశ్ మగిలిుంద. 
 

4. హాస్యపతి్రకలు - విషయ విశ్లే షణ: 

హాసయప్˕కలలో ʒధానϾన అంశ్ం హాసయం. ఇంнలో ఎжవంటి చ్రుЬ త్నъలేн. అయితే, ఆయా ప్˕కш 
ఎంбЬనా విష్య Єవిధ్యం, ప్˕కп తీర్తుదదేన తీц మొదЂన అంశాш పాఠЬలిా ఆకжటЬనే విష్యంలో ʒమфఖ్ పాʍ 
పోషిసాియి. 

ʶరంభం пంచి దాదాрగా ప్˕కలన్టా హాసయరసంతో నిండిన కథш ʒбర్తంచ్డానికే ʶధానయత ఇచాుయి. эమాцగా 
70 దశ్కం తరావత ఈ తీцలో మాцప వచిుంద. వయంగయచిʱш (కాҌటпా) ʒбర్తంచ్డానికి ప్˕కш ʶధానయత ఇవవటంతో 
హాసయప్˕కల Єр పాఠЬш ఎЬువగా మొЮగѷప్డం మొదЂంద. మొదట్ల ాకేవలం అకుడకుడా వేస్త కాҌటпా, ɾమంగా ప్˕కп 
శాసించే సాథయికి ఎదగాయి. కేవలం కాҌటనా వలే ాప్˕కш నడిచే ప్ర్తసిథతి Ѳడా వచిుంద. ఆ తరావత కద ేకాల్లనికి ʒфఖ్ 
కాҌటనిэటш గీస్త చిʱలతో ʒతేయక శీర్తికш నిరవహంచ్డానికి ప్˕కш ʶధానయత ఇచాుయి. ʒతి నెల్ల ఓ కతి అంశ్ం తీэЬని, 
వాటి మీద ఓ కాҌటనిసట తో చిʱш గీయించి, ʒతేయక శీర్తికతో వాటిని ʒбర్తంచ్డం అనే కతి విధానం Єр ప్˕కш 
మొЮగѷపాయి. పాఠЬш Ѳడా ఈ శీర్తికలిా బాగా ఆదర్తంచేవాц. ɾమంగా కాҌటп పోట్టш నిరవహంచ్డం ʶరంభϾంద. 

మొతింగా ѷస్తి, హాసయప్˕కలోా కథш, ధారావాహకల వంటి రచ్నల కంటే, కాҌటనా కోసమే పాఠЬш ఎЬువగా 
ఎнцѷэినాారని అనేక సందరాభలోా నిҌపతϾంద. అయితే, ఇంతగా ఆదరణ ఉనాప్పటికీ హాసయప్˕కш నడప్లేక దాదాрగా 
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అందц ʒбరణకరిҎ తమ ప్˕కш Ҋస్తసాц. ʒэతిం హాసాయనందం అనే ఒకే ఒక హాసయప్˕క వెшవиతోంద. రంи 
తెшЮ రాష్ట్రాలోా ఇదొకుటే సం҆రణ హాసయ మాసప్˕క. 

హాసయ ప్˕కш ఎంнЬ Ҋతబилనాాయి అనే అంశానిా ప్ర్తశీలిస్తి, ఆశ్ురయకరϾన విష్యాш వెలడాయాయయి. 
కందц ʒбరణకరిలతో ఈ వాయస రచ్యిత జర్తపన фఖ్యфఖిలో వెలాϲన విష్యాш ఇల్ల ఉనాాయి. 

అ) హాసయరచ్నш చేస్త రచ్యితш తగిగపోయాц. కేవలం అతి కదేమంద మాʍమే హాసయరచ్నш చెయయటానికి 
మొЮగѷрлనాాц. దీనివలా Єవిధ్యత తీэЬరావటం కష్టమъతోంద. 

ఆ) సామాజిక మాధ్యమాల జోцలో హాసయప్˕కల ʶధానయత తЮగతోంద. అతి సవలప వయవధిలో పాఠకాదరణ 
ప్పందగలగడం వలా చిʍకాцш, సామాజిక మాధ్యమాలЬ ʶధానయత ఇғి, రచ్యితш ҆ర్తిసాథయిలో ప్˕కలЬ రచ్నш 
చెయయడం లేн. 

ఇ) రచ్యితల కోణంలో ѷసినрపи, ʒбరణకరిш ఇэినా పార్తతోషికం చాల్ల తЬువగా ఉంట్లంద. కనిా 
సందరాభలోా రచ్యితш డтబш ఎнцపెటిట మరీ రచ్న వేయింбకోవాలిసన ప్ర్తసిథతి ఎнరъతోంద. ఇంнЬ రచ్యితш ఆసకిి 
ѷపంచ్డం లేн. 

ఈ) సాంకేతిక ప్ర్తజాానం అందర్తకీ అంнబాжలోకి రావటంతో Ϻరసీ సమసయ విప్రీతంగా పెцЮతోంద. అనేక 
కష్టనష్ట్రటш భర్తంచి, ʒбరణకర ిప్˕క ʒбర్తంచి, అతి కదరేోгలోానే ప్˕క ‘సాఫట కాపీ’ బయటЬ వచేుస్ింద. అనిా వాటాసప్ 
җప్స లో ఈ కాపీని పోసట చేэంిడటంతో ప్˕కп కని చ్దవే పాఠЬш అతి సవలపసంఖ్యలో ఉంжనాాц. ఆర్తథకంగా 
ʒбరణకరిలЬ ఇద తీʜϾన నష్ట్రటలЬ Юర్తచేస్ింద. ఈ కారణంగా҅ ʒбరణకరిш ప్˕క ʒбర్తంచాలనా ఆలోచ్న 
విరమంбЬంжనాాц. 

ఈ సమసయలన్టా దాжЬంѼ, అж రచ్యితш ఇж పాఠЬల సҊహానిా ప్దలంగా కాపాиЬనే ʒయతాం చేస్ంిద 
ʒэితం వెшవилనా ఏϦక హాసయప్˕క ‘హాసాయనందం’. దాదాр ʒతి నెల్ల కాҌటన  పోట్టш నిరవహంచ్డం, బెసట  కాҌటన  

https://www.auchithyam.com/2023/may_2023/full_papers/may23_03.php
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అవాцు ఇవవడం, కథల పోట్టш నిరవహంచ్డంతో పాж మర్తకంచెం фంнЬవెళిళ ఎస .ఎం.ఎస .పోట్టш నిరవహғి ఈ ప్˕క 
పాఠЬలЬ నిరంతర హాసయం అందంచే ʒయతాం చేస్ింద. 
 

ముగంపు: 
సమాజానికి అతయంత అవసరϾన ఔష్ధ్ం ‘హాసయం’. ఏరకంగా అయినా సరే, రోгలో సాధ్యϾనంత ఎЬువ స్తр 

నъవҁ ఉండండి అంѼ Єнయш Ѳడా సలహాш ఇэినాాц. ఇжవంటి ప్ర్తసిథлలోా ఆరోగయకరϾన హాసయం అందంచే ప్˕కల 
అవసరం సమాజానికి చాల్ల ఉంద.  సావతంʍయం రావటానికి эమాц రంи దశాబాేలЬ ҆రవమే తెшЮలో హాసయప్˕కш 
రావడం మొదЂనప్పటికీ, మొతింగా వెшవడిన ప్˕కల సంఖ్య 20 దాటలేн. అధికార్తక సమాచారం ʒకారం ఈ సంఖ్య ఇంకా 
తЬువగా ఉంద. 

ఆరోగయకరϾన హాసాయనిా అందంచాలని ప్˕కాధిప్лш, సంపాదЬш తీʜϾన ʒయత్నాш చేғినే ఉనాాц. 
Єవిధ్యభర్తతϾన శీర్తికలతో పాఠЬలп ఆకжటకోవడానికి, ప్˕కలో పాఠЬల భాగసావమయం పెంచ్డానికి కృషి చేэినాాц. అయితే, 
фʏణఖ్цు విప్రీతంగా పెరడటం, సాంకేతికత కారణంగా Ѿపాకేష్న  వంటి సమసయш ప్˕కారంగానిా తీʜంగా ఆжపోటాЬ 
Юర్తచేэినాాయి. వీటనిాటిన్ట సమరథంగా ఎнరోువాలంటే పాఠЬш Ѳడా ʒбరణకరిలЬ సహకర్తంచాలి. ప్˕కలп కని చ్దవే 
అలవాж పెంбకోవాలి. అрపడే రచ్యితш Ѳడా ఉత్నసహంతో కల్లనికి ప్нпపెడత్నц. మంచి హాసయం దావరా మంచి 
సమాజం Ѳడా ఏరపилంద. 
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Abstract: 

The estimation of sodium, potassium, and calcium concentrations in various mango 

samples and mango fruit beverages was carried out using flame photometry. The regression 

equations derived from the calibration curves were employed to estimate the concentrations 

of sodium, potassium, and calcium in the mango samples and beverages. The regression 

equations provided a reliable method for estimating the concentrations of sodium, potassium, 

and calcium in parts per million (ppm) for different mango samples and mango fruit 

beverages. The use of flame photometry allowed for accurate and efficient analysis, enabling 

a better understanding of the nutritional composition of mangoes and their derived products. 

Such information can be valuable for quality control purposes and for assessing the 

nutritional value of mango-based food and beverage products. 
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Introduction: 

The mango (Mangiferaindica L.), a member of the Anacardiaceae family, holds 

significant importance as a fruit crop in India and subtropical regions worldwide. Recognized 

for its delectable taste, high palatability, sweet fragrance, attractive color, and nutritional 

value, mangoes are cherished for their contribution to vitamin A, B, C, and β-carotene levels, 

as well as their content of nutritive minerals, digestible sugars, and trace elements. The 

captivating taste, flavor, and aroma of mangoes are widely appreciated by people of all ages. 

Additionally, the mango kernel contains carbohydrates, carotene, riboflavin, thiamine, 

protein, fat, and calcium, which also possess medicinal properties. In India, mango 

cultivation spans across 1.60 million hectares, yielding a staggering production of 11.40 

million tons, making it the largest mango producer globally, accounting for over 50 percent 

of the world's output[1].Fruit juices have become increasingly significant in the modern diet 

across various communities. These nutritious beverages can play a vital role in maintaining a 

healthy diet as they provide both great taste and a diverse range of nutrients naturally found 

in fruits. Juices are available either in their natural concentrations or in processed forms. The 

process of juice preparation involves mechanically squeezing fresh fruits or extracting the 

juice using water. These fat-free beverages are packed with nutrients, making them dense in 

vitamins, minerals, and naturally occurring phytonutrients that contribute to overall well-

being and good health[2].Mango juice is known for its richness in vitamin C, making it an 

excellent source of bio-available antioxidant phytochemicals [3]. It has been found to have a 

significant positive impact on blood lipid profiles in individuals with 

hypercholesterolemia[4], as shown in studies conducted by Kurowska et al. (2000). 

Furthermore, fruit juices, including mango juice, are known to promote detoxification within 

the human body [5].The mango fruit offers various benefits, including its positive effects on 

nephritis treatment and other kidney-related issues, as highlighted by Islam [6]. It serves as an 

excellent source of energy and is rich in essential nutrients such as vitamins A, vitamin C, 

iron, and phosphorus, etc..[7]. 

Additionally, postharvest handling practices have an influence on the total content of 

carotenoids, phenolic compounds, vitamin C, antioxidant capacity, and organoleptic 

properties of mangoes [8]. 
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The Banaganapalli mango, also referred to as "The King of Mangoes," derives its name from 

the town of Banganapalli. This particular mango variety showcases a flawless, obliquely oval 

shape, adorned with a thin, golden yellow skin that remains unblemished. Weighing an 

average of 350-400 grams, these mangoes boast an ample size. The pulp, free from fibrous 

strands, retains its firmness and showcases a vibrant yellow hue, complemented by its 

delectable sweetness.[9-10]. 

Chinnarasalu or Chinnarasamulu, an Indian mango variety originating in Nuzvid, Andhra 

Pradesh, India, is renowned for its exceptional juiciness. This luscious mango variant thrives 

in the southern regions of Andhra Pradesh and Telangana. Moreover, there exists a larger 

version of Chinnarasalu called Cherukurasalu, which possesses an inherent sweetness akin to 

sugarcane. Its name is derived from the Telugu term "cheruku," which translates to 

sugarcane. Cherukurasalu stands as a testament to the magnificence of this delectable 

fruit.[11].CherukuRasalu, characterized by its ample size and abundant sweet juice content, 

belongs to the larger variety of mangoes. These mangoes, renowned for their generous 

proportions, are predominantly cultivated in the East Godavari districts. While they maintain 

a medium size, their juice exhibits an exceptional sweetness. This particular variety can be 

found thriving across the state of Andhra Pradesh. Another well-known type is the Nuzividu 

variety, which features smaller mangoes packed with incredibly sweet juice. These mangoes 

have gained popularity in the Krishna and Guntur districts of Andhra Pradesh.[12]. 

PeddaRasalu, the immensely popular juicy mango variety from Andhra Pradesh, is renowned 

for its aromatic and lemon-yellow appearance. Its pulp is delightfully fibrous and succulent, 

making it a perfect choice for consumption. This exceptional breed of mangoes is harvested 

at the precise moment of ripeness, allowing for natural ripening. Additionally, PeddaRasalu 

mangoes boast a remarkable mineral content, including iron, folate, and magnesium. In South 

India, they hold a special place as one of the most sought-after mango varieties. When fully 

ripe, a PeddaRasalu mango surpasses other mangoes, even challenging the famed Alphonso 

variety, in terms of taste and the amount of juice per mango. In certain regions like 

Bengaluru, Raspuri mangoes are highly coveted, with many individuals specifically 

requesting this variety above all others [13]. 

Mango beverages 
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Mango juice, nectar, and squash are three significant beverages produced on a commercial 

scale. Due to the high viscosity of mango pulp, mango juice is prepared by diluting it with 

nearly equal amounts of water and adjusting the overall soluble solids and acidity to achieve 

the desired taste. Typically, the juice contains 12 to 15% total soluble solids (TSS) and 0.4 to 

0.5% acidity. Mango nectar, on the other hand, consists of 20% pulp blended with sugar and 

acidity appropriately adjusted to attain 15°Brix (B) sweetness and 0.3% acidity, typically 

citric acid. These beverages are packaged in cans. Mango squash, which contains 25% juice, 

45% TSS, and 1.2 to 1.5% acidity, is preserved using sulfur dioxide (350 ppm) or sodium 

benzoate (1000 ppm) and packaged in glass bottles Mango nectar is prepared using 

dehydrated ripe mango slices and sugar in a 4:3 ratio, resulting in a final product with 20% 

pulp, 15°Brix sweetness, and 0.23% acidity, taking into consideration factors such as flavor, 

color, and texture.[14].The market has witnessed a surge in the availability of numerous new 

brands of fruit juice-based beverages, offered in glass, plastic containers, and brick packs. 

Despite the existence of food laws governing the production of high-quality food products, 

many manufacturers fail to adhere strictly to these regulations. The adulteration of food can 

pose significant dangers to the well-being of society, contributing to various diseases such as 

paralysis, cancer, mental retardation, and hypertension. Therefore, it is crucial to take 

necessary measures to combat food adulteration and ensure food safety.  

For beverages to meet quality standards, they must exhibit stability, homogeneity, and the 

absence of particle aggregation. However, there are three physical phenomena that can lead 

to the instability of a suspension: sedimentation, aggregation, and coalescence. Sedimentation 

occurs when there is a difference in density between the dispersed phase and the continuous 

phase, resulting in the separation of two phases with distinct concentrations and viscosities. 

The settling of suspended particles varies depending on their characteristics and 

concentration. Discrete particles refer to those whose properties, such as shape, size, and 

density, remain constant. During free sedimentation, where no interactions occur between 

particles, hydraulic forces hold the particles in place, and their descent can be described by 

Stokes' law [15].The volatile components present in fruit juices play a vital role in 

influencing the sensory quality of the juices, particularly after undergoing heat processing 

and storage. Among different fruit products, mango juice has garnered significant attention in 

research investigations [16]. 

Materials and Method:  
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PREPARATION OF STANDARD SOLUTIONS 

1000 ppm standard NaCl solution: 

To prepare a standard solution of 1000 ml NaCl, an accurate weight of 2.5416 grams of 

sodium chloride was measured using an analytical balance. The salt was then carefully 

transferred quantitatively into a 1000 ml volumetric flask using a funnel. To ensure complete 

transfer, a few squirts of distilled water were used from a wash bottle on the weighing boat 

and the sides of the flask. Approximately 100 ml of distilled water was added to the flask and 

swirled multiple times until all the NaCl dissolved. The solution was then diluted with 

distilled water to the mark on the flask, resulting in a stock solution of NaCl. From this stock 

solution, a series of 1, 10, 20, 30, 40, 50, and 100 ppm NaCl solutions can be prepared. 

1000ppm Standard KCl Solution: 

Using an analytical balance, 1.9070 grams of potassium chloride (KCl) was accurately 

weighed. The salt was then quantitatively transferred into a 1000 mL volumetric flask with 

the help of a funnel. To ensure complete transfer, a few squirts of distilled water were used 

from a wash bottle to rinse the weighing boat and the sides of the flask, ensuring all the KCl 

made its way into the flask. Subsequently, approximately 100 ml of deionized water was 

added to the flask and swirled several times until all the KCl was dissolved. The solution was 

then diluted with distilled water up to the mark on the flask, resulting in a stock solution of 

KCl. From this stock solution, a series of standard solutions with concentrations of 1, 10, 20, 

30, 40, 50, and 100 ppm of KCl can be prepared. These standard solutions allow for the 

measurement of the intensity of the absorbed light, providing valuable information for further 

analysis and experimentation. 

1000ppm standard CaCO3 solution: 

An accurate measurement of 2.497 grams of calcium carbonate was obtained using an 

analytical balance. The calcium carbonate was dissolved in 300 milliliters of distilled water, 

and 10 milliliters of HCl were added. The resulting mixture was then transferred 

quantitatively into a 1000-milliliter volumetric flask using a funnel.To ensure that all of the 

calcium carbonate was properly transferred, a few squirts of distilled water were used from a 

wash bottle to rinse the weighing boat and the sides of the flask. Approximately 300 

milliliters of deionized water were added to the flask, which was then swirled several times to 
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dissolve all of the CaCO3. The solution was then diluted with distilled water and brought up 

to the mark on the flask, resulting in a stock solution of CaCO3 with a concentration of 1000 

parts per million (ppm).From this stock solution, a series of CaCO3 solutions with 

concentrations of 10, 20, 40, 60, 80, and 100 ppm can be prepared. 

RESULTS AND DISCUSSION  

To determine the sodium, potassium, and calcium content in different mango fruits and 

mango beverages, the line of regression from the standard graph of Na, K, and Ca was 

utilized. The regression equations derived from the sodium, potassium, and calcium 

calibration curves were as follows:  

For sodium: Y = 1.05X + 2.53 (R2 = 0.998) 

For potassium: Y = 1.03X + 3.318 (R2 = 0.997) 

For calcium: Y = 2.937X + 0.4199 (R2 = 0.999) 

These equations provide a means to estimate the concentrations of sodium, potassium, and 

calcium in parts per million (ppm) for the mango samples and beverages. 

 

 

 

 
 
 
 
 

Fig 2: Sodium 
standard graph 
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Fig 3: Potassium standard graph 

 

 

 

 

 

 

Fig 4: Calcium standard graph 

The potassium, sodium, and calcium contents of mango fruit samples and mango beverages 

were analyzed using flame photometry. Table 1 presents the mean values obtained from 

triplicate analyses. 

 

 

Table 1: Concentration of Na, Ca and K in the Mango Fruit Samples  

S.NO SAMPLE Concentration   in PPM 

Na Ca K 

1 BANAGANAPALLE 0.8193 7.2997 4.8120 

2 CHINNA RASALU 2.00963 9.2597 6.7520 

3 PEDHA RSALU 1.1388 15.3197 11.7320 

 4 CHERUKU RASALU 0.2288 14.8897 13.8820 
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Sodium (Na): 

Among the mango fruit samples analysed, the highest concentration of sodium was found in 

the "CHINNA RASALU" variety, with a mean value of 2.0096 ppm. The lowest sodium 

concentration was observed in the "CHERUKU RASALU" variety, with a mean value of 

0.2288 ppm. The "BANAGANAPALLE" and "PEDHA RASALU" varieties exhibited 

intermediate levels of sodium content. 

Calcium (Ca): 

The "PEDHA RASALU" variety demonstrated the highest calcium concentration among the 

mango fruit samples, with a mean value of 15.3197 ppm. The "CHERUKU RASALU" 

variety displayed the second-highest calcium content, with a mean value of 14.8897 ppm. 

The "BANAGANAPALLE" and "CHINNA RASALU" varieties showed lower calcium 

concentrations compared to the previous two varieties but were still within the analysed 

range. 

Potassium (K): 

The "CHERUKU RASALU" variety exhibited the highest potassium concentration among 

the mango fruit samples, with a mean value of 13.8820 ppm. The "PEDHA RASALU" 

variety showed the second-highest potassium content, with a mean value of 11.7320 ppm. 

The "BANAGANAPALLE" and "CHINNA RASALU" varieties displayed lower potassium 

concentrations but were still within the analysed range. 
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These results indicate that there are variations in the concentrations of sodium, calcium, and 

potassium among the different mango fruit samples. It is important to note that the 

concentrations reported here represent the mean values obtained from triplicate analyses, 

which helps to reduce the impact of experimental variability. 

The concentrations of sodium (Na), calcium (Ca), and potassium (K) were analysed in 

different beverage samples using flame photometry. The mean values obtained from triplicate 

analysis are presented in Table 2. 

Table 2: Concentration of Na, Ca and K in the Beverages  

S.NO SAMPLE Concentration   in PPM 

Na Ca K 

1 MAZZA 2.3188 3.9897 0.5920 

2 SLICE 27.5688 23.6979 1.6920 

3 FROOTY 3.2188 7.7297 .0.80204 

4 PAPER BOAT MANGO 2.9488 7.5597 2.7720 

 

 

Sodium (Na): 

The highest concentration of sodium was found in the "SLICE" beverage, with a mean value 

of 27.5688 ppm. The lowest sodium concentration was observed in the"MAZZA" beverage, 

with a mean value of 2.3188 ppm. The "FROOTYand"PAPER BOAT MANGO" beverages 

exhibited intermediate levels of sodium content. 
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Calcium (Ca): 

Among the beverage samples analysed, the "SLICE" beverage demonstrated the highest 

calcium concentration, with a mean value of 23.6979 ppm. The "FROOTY" beverage 

displayed the second-highest calcium content, with a mean value of 7.7297 ppm. The 

"MAZZA" and "PAPER BOAT MANGO" beverages showed lower calcium concentrations 

compared to the previous two beverages but were still within the analysed range. 

Potassium (K): 

The "PAPER BOAT MANGO" beverage exhibited the highest potassium concentration 

among the samples, with a mean value of 2.7720 ppm. The "FROOTY" beverage showed the 

second-highest potassium content, with a mean value of 0.8020 ppm. The "MAZZA" and 

"SLICE" beverages displayed lower potassium concentrations but were still within the 

analysed range. 

The results indicate that there are variations in the concentrations of sodium, calcium, and 

potassium among the different beverage samples. The observed differences in mineral 

concentrations can be attributed to the specific formulations and ingredients used in the 

production of each beverage. 

CONCLUSION 

The observed variations in mineral concentrations can be attributed to several factors such as 

genetic differences among mango varieties, soil composition, geographical location, 

agricultural practices, and ripeness stages of the fruits. Sodium, calcium, and potassium are 

essential minerals that play crucial roles in human health. Consumption of fruits, such as 

mangoes, can contribute to meeting the dietary requirements of these minerals. Furthermore, 

the mineral composition of mangoes can be relevant for food processing, formulation of 

mango-based products, and nutritional labelling. 

Further studies could focus on exploring the relationship between mineral concentrations and 

other factors, such as fruit maturity, cultivar-specific differences, and environmental factors. 

Additionally, it would be valuable to compare the mineral composition of mango fruits with 

other fruits to gain insights into their relative nutritional profiles. 
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In conclusion, the analysis of sodium, calcium, and potassium concentrations in mango-based 

beverages helps to provide a comprehensive understanding of their mineral profiles. This 

information can contribute to promoting healthier beverage choices and supporting the 

development of nutritionally balanced products. 

Sodium, calcium, and potassium are essential minerals that play important roles in human 

health. Their presence in beverages, such as mango-based drinks, can contribute to the overall 

mineral intake. However, it is crucial to consider the recommended daily intakes and balance 

them with the consumption of other food and beverage sources to maintain a healthy diet. 

These findings can be significant for both consumers and manufacturers. Consumers can use 

the information to make informed choices based on their dietary preferences and nutritional 

needs. Manufacturers, on the other hand, can use the data to optimize their product 

formulations and ensure compliance with regulations and nutritional guidelines. 

Further studies could focus on analysing a broader range of beverage samples, including 

different brands and flavours, to understand the variations in mineral content. Additionally, 

investigating the effects of processing techniques and storage conditions on mineral 

concentrations in mango beverages would provide valuable insights for the industry. 
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Abstract 

The employment sector in India is diversifying with the 

liberalization of the economy. Education at the 

undergraduate level is however at present, not in tune 

with the requirements of the job market. In order to 

provide employment related skills to the undergraduate 

students, more stress needs to be placed on linking 

education with work. This is applicable to the teaching of 

Spoken English also. 

 

This paper addresses the need to give more importance to 

the development of the speaking skills in English, which is 

the most neglected skill among the language skills taught 

at the undergraduate level. The paper examines the 

following: 

 

1. The notion of spoken English as it is taught in the 

undergraduate level. 

2. The nature of spoken English taught through the 

existing English courses at the undergraduate level. 

3. The scope of spoken English taught through the option 

vocation-oriented Functional English course 

4. The work-related skills that need to be linked with the 

teaching of spoken English at the undergraduate level 

Based on the observation: a three stage approach for co-

ordinating the efforts to relate spoken English to 

employment needs is suggested. 

 

Introduction 

The liberalisation of the Indian economy in recent years has 

opened up more employment opportunities in the form 

and non-formal sectors. Since it is not realistic to a that all 

undergraduates have an inclination for higher education, 

we need to utilize the current prospects for employment to 
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our advantage Education at the undergraduate level has 

however not been organised in consonance with the 

manpower requirement of the job market (Bhatnagar, 

1957, Minocha, 1995) This has necessitated innovations in 

the planning and implementation of education at the 

undergraduate level. Though the educational policies of the 

last one and half decades, notably The Challenge of 

Education A Policy Perspective (1985) The Reports of the 

Committee for Review on the National Policy of Education 

(1990) and The Report on the vocationalisation of First 

Degree Education (1993) have stressed on the need to link 

education with work, there is still a dearth for graduates 

with the requisite skills for specific employment. On the one 

hand, we do not want a large number of educated 

unemployed and on the other, we have jobs for which 

suitable candidates are not available (Desai 1995) 

Therefore, the responsibility of retooling the 

undergraduate student with appropriate employment 

related skills ultimately falls on the curriculum developers 

and teachers. In the present context, we shall examine this 

issue in relation to the teaching of English at the 

undergraduate level. 

This paper addresses the need to give more 

importance to the development of the speaking skill in 

students, which is generally ignored at the undergraduate 

level. It is observed that an undergraduate in India, gets 

some opportunity to listen, read and write in English, but 

hardly any, to speak in English in the classroom. Whether 

this gap is due to the structure of the syllabus, the teaching 

methodology used or the activities and tasks the students 

are engaged in during the class hours require careful 

investigation. Whatever the reasons, it is clear that this 

trend, where the students do not get much opportunity to 

improve their proficiency in the speaking skill is gradually 

maturing into a malady The symptoms are evident, when 

the average graduate attends job interviews or try to 

become self-employed in urban areas, where a minimum 

level of communicative ability in English is expected. 

Apparently, to make up for the deficiencies in the existing 

undergraduate English classroom, several Spoken English 

Institutes have mushroomed, who claim to provide quick 

remedies, with high fees, to the desperate job seeker.  

The rapid pace of information explosion in all fields 

of knowledge has further reinforced the need to develop 

effective oral communication strategies to convey 
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information and to interact with people with varied 

interests and pursuits in life. Gunnarson (1997) states that 

with the emergence of sophisticated communication 

technology, the recent trends in professional work consists 

of an "intricate interaction between people and advanced 

technical equipment and systems"(p 285) Yet, the 

usefulness of effective speaking skills for a successful 

professional cannot be underestimated. While the 

regional/local language will suffice for professional contacts 

locally, it has become inevitable that one should have a 

good command of the English language, for interactions not 

only within one's own professional group, but also between 

different specialist groups and between experts and lay 

people. 

Statistics show that the enrolment of students in 

the undergraduate level is mainly in the stream of Arts and 

Humanities (38%), followed by Commerce (22%) and 

Natural Sciences (21%) (Desai,1995  20). The crucial 

question therefore is how we can train this 81% of the 

undergraduate students to achieve a minimum level of 

communicative capability in English for diverse 

employment avenues. 

The Notion of Spoken English Spoken English is 

usually associated with the teaching of Phonetics. Students 

are exposed to the correct pronunciation of the "sounds of 

English, first....in isolation then in short isolated words and 

finally in short isolated sentences" (Yule and Brown, 1983: 

2) with appropriate stress and intonation. Practice is also 

given in listening and repeating the vowels and consonants 

of English. In addition, some importance is also given to 

accurate role play of short dialogues related to specific 

situations and in reading out passages from the classics of 

English literature. All these tasks help the students to get 

over their inhibition to speak in English. It however does not 

provide them with the conversational, interpersonal and 

presentation skills essential in employment. 

We therefore need to redefine the teaching of 

Spoken English, so that the undergraduate students learn 

how to perform basic interactional and transaction 

functions in English effectively. The Undergraduate English 

Courses and Spoken English. 

Let us here examine the English courses offered at 

the undergraduate level and explore the scope of teaching 

the skill of Speaking There are mainly four courses: (1) 

English Major, (2) General English for BA/BSc/B.Com 
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students (compulsory), (3) Special English (elective) and (4) 

Communicative/ Functional English (elective vocational 

course). 

As we are aware, the English Major courses 

predominantly focus on the teaching of English Literature ( 

i.,e History of Literature and Literary Criticism, Poetry, 

Drama and Prose) Teaching is mainly in the lecture mode 

and in the final written examination, the students are 

expected to write short essays, short answers and 

explanations with reference to the context (as done in 

Kerala University and Dibrugarh University). Some English 

Major syllabuses, (eg. Dibrugarh University) have 

components on the "Sounds of English", but the 

examination is again restricted to writing short notes" 

(Singh, 1999: 60). There is no emphasis given on the 

focussed, integrated development of language skills (eg. 

listening, speaking, reading and writing) based on the 

prescribed textbooks or other supplementary teaching 

materials, for the potential employee/ employer/ 

freelancer among the students. 

General English courses for B.A/B.Sc./B.Com, 

students usually have sections on prose, poetry, drama, 

non-detailed texts and grammar. As in the English Major 

courses, the first four (i.e. prose, poetry, drama and non-

detailed texts are taught through lecture mode and tested 

through written examination, on the content of the 

prescribed textbooks. Grammar is restricted to the use of 

prepositions, passive and active voices and direct and 

indirect speech - again in the written mode. The students 

are given exposure to general essay and precis writing. 

While reading and writing skill are minimally focussed on, 

the syllabuses do not give any importance to the listening 

and speaking skills. According to the CDC Report (1939: 17), 

the General English syllabuses, in general, do not take into 

account the learner's needs and interests. 

The Special English course in most universities 

consists mainly of a list of literary texts (CDC Report, 

1987:17) with the examination based on essays, short 

answers, definitions and seen and unseen passages for 

critical appreciation. In some universities (e.g. Kerala 

University), a communications skills component is included. 

Though the objectives include the development of "skills 

and abilities that may be necessary for their future 

academic and professional needs and interests" (CDC 
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Report, 1989-91) there is no visible improvement in the 

communication skills of the students. 

The Functional English course offered as an 

optional subject focuses specifically on the use of language 

for effective communication - written and oral. Among the 

twelve papers to be done in six semesters students are 

introduced to Phonetics (two papers) and Conversational 

English (three papers). Speaking skill has rightly been given 

a prominent place in the course, for it has been identified 

as the most important skill which fulfils the demands of the 

job market by potential employers and Functional English 

teachers (Kumar, 1997). In addition to these, there are also 

provisions for on-the-job training, project work and 

entrepreneurial development. Each paper focuses on a 

specific content area, having both theoretical and practical 

components. The functional English package thus, 

apparently attempts to bridge the gap created by the 

literature oriented English studies offered at the 

undergraduate level and the growing need for more 

function-oriented English courses. 

 

The Functional English Course: A Case Study on Teaching 

Spoken English: 

 

       The Functional English course being vocation-oriented, 

students are to be given training in the use of the English 

language for effective conversational, interpersonal and 

presentation skills. Irrespective of the syllabuses consulted, 

the FE students are expected to be able to speak English 

with a "high degree of confidence, accuracy and fluency in 

a wide range of life situations" (Prototype syllabus) by the 

end of the course Practical training includes facing the 

camera and visits to the TV and radio stations to understand 

the various aspects of broadcasting On-the-job training 

related to Spoken English is offered in announcing, news 

reading, giving commentary, teaching conversational skills 

and journalism. 

A recent study (Singh, 1999) on the implementation 

of the Spoken English component of the Functional English 

course in five colleges in India shows that the teaching 

methodology offers scope for interaction among the 

students in the classroom. Students are given some 

opportunity to interact with each other and with the 

teacher during the class. As there are no compulsory 

prescribed textbooks, the teacher has the freedom to adapt 
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teaching materials to suit the requirements of the students. 

Audio/radio programmes, reference materials, dictionary, 

newspaper clippings, maps, charts, diagrams, subject 

textbooks, teachers' notes and TV/ video programmes are 

the main teaching materials used. Ongoing internal 

assessment and final written and oral examination for 

theoretical and practical component of the speaking skill 

are also attempted in the colleges. 

            The teaching of Spoken English in the Functional 

English course has however been restricted to three aspects 

Phonetics, practice of English-in- situations and limited 

exposure to broadcasting, training students’ phonetics 

through drill exercises for proper pronunciation of the 

consonants and vowels in English with intonation and 

accent. Teaching of Phonetics, which a offered as two 

papers of 100 marks each, emphasises on higher level of 

accuracy than fluency in speaking English It is observed that 

the link up of Phonetics to vocation training has not been 

clearly established. The students are therefore unsure on 

how the exposure to the phonetics English can provide 

practical training for communication in the workplace.  

 

          The same problem emerges with the teaching of 

English in-situations also. Students are asked to write and 

the read out the dialogues on topics recommended in the 

syllabus (eg at the post office, at the bank). Singh 1999 

states the practice in conversational skills is limited to 

memorising and reproducing these sample model 

dialogues, whenever particular topic is given. This indicates 

that the rea communication skills are not developed 

through the task Though the syllabus has provisions for 

fieldwork and vi to places which offer situations to practise 

conversational skills, it is yet to be effectively implemented 

in the colleges 

 

         At present, the vocational aspect of the course has 

been compartmentalised to broadcasting training offered a 

three papers in the sixth semester. The 1999 study shows 

that the theoretical component is more focussed on, the 

practical training. Though there are various vocation 

training options in the syllabus, it is seen that the students 

socio-economic background, motivation to join the course 

interest in career options and the aptitude for training and 

not taken into account. Rather, all the students receive 

training in broadcasting, though only a small percentage 
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may get employed in jobs related to it. 

 

         Another neglected area is entrepreneurial training 

especially for those students who have a flair for self- 

employment. The functional English syllabus content for 

entrepreneurial development again focusses more on 

"theoretical information" and "the issues related to starting 

one's own private enterprise (Revised RIE syllabus). While 

the exposure to these would create more awareness among 

the students and teachers of the course further guidance 

needs to be given on the practical aspects of initiating an 

entrepreneurial venture, through minor project works and 

practical assignments. 

         These details on how Spoken English is taught 

through the vocational oriented Functional English 

course, can give us further insight into how the speaking 

skills can be taught to the undergraduate student, for 

employment purposes. 

 

Suggestions and Recommendations: 

We have seen that the existing English Major, General 

English and Special English courses at the UG level do not 

equip students with the adequate skills of speaking. The 

Functional English course, though more geared towards 

providing employment related skills, also need to relate 

the teaching of the speaking skill more specifically to 

vocational training. In the light of these observations, I 

extend the following suggestions/recommendations to 

improve the teaching of Spoken English in order to 

enhance the employment prospects of the UG student at 

the University level; 

 

1. Need to implement the recommendations of the 

Curriculum Development Centre (CDC) Report (1989), and 

to introduce the revised UG curriculum' for the General 

English and Special English courses. 

2. Special English or Functional English, which provide 

scope for focussed language skills development to be 

made obligatory for the English major students. 

3. Functional English course to be effectively linked t with 

on-the-job training and field work through Memorandum 

of Understanding (MOU) between the University and the 

training institutes. The assistance of the UGC-Vocational 

Cell could be availed in this regard. 
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 4. Organise teacher training programmes in collaboration 

with teacher training institutes (like Academic State 

Colleges, CIEFL, RIE-Chandigarh) addressing issue like 

Spoken English in large classes, training student for 

employment, teaching inter-disciplinary, need-base 

English courses etc. 

5. Ensure infra-structural facilities to colleges-in terms of 

furniture, teaching materials and well equipped library 

Make provisions for a media centre within each university 

where students and teachers can have access to 

audio/video cassettes, films, documentations educational 

programmes, computer-assisted language learning 

modules etc. 

 

6. Appointment of teachers who are equipped to teach 

inter disciplinary English courses. 

 

7. Initiate campus selection for varied jobs for graduates 

as in professional courses. 

 

At the college level; 

 

1. Need for more coordination among the teachers of 

English for integrated teaching of 'language' and 

Literature. 

2. Need for inter-departmental interaction between Arts, 

Science and Commerce departments in a college, to 

develop need based Spoken English courses, it will also 

enhance the quality of vocational training provided 

through the FE course. 

3. Develop a common tasks and activities data bank within 

the English Department of a college that can be used by 

all teachers to develop the speaking skills in students. 

 4. Appointment of part-time lectures, local resource 

persons and experts for even distribution of work-load in 

the English Department and for specialised teaching 

requirements. 

5. Introduction of periodical review sessions between the 

University, the Principal of the college and the English 

teachers to assess how the English courses in general and 

the speaking skill in particular is being taught. 

6. Encourage students' feedback on teacher performance, 

teaching methodology, teaching materials and 

examination system to improve the quality of Spoken 

English training offered to the undergraduates. 
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 At the classroom level; 

1. Role of the teacher to be of a facilitator who would 

encourage the students to do maximum-speaking with 

minimum communication stress. 

2. Minimum correction of pronunciation and intonation, 

i.e. more, emphasis on fluency than accuracy is needed. 

3. Training to be given on discourse management during 

long transactional turns and short interactional turns with 

genuine information gap between the speaker and the 

listener. In other words, more importance to be given on 

what the speaker means than what the word mean.  

4. Speaking tasks should take into account the students 

reasons for learning spoken English, his/her culture 

identity and academic background. 

5. Exposure of the students to authentic day-to-da 

conversations announcements, commentary, compering 

news bulletin, radio/TV programmes for understand the 

art of speaking English and modifying as the conversation 

progresses.  

6. Training needs to be given regarding how to modulate 

one's voice, for presentation of scripts, extempore 

speeches and conversation with others. A range of 

employment related language functions like greetings, 

making requests, enquiries, complaints, extending 

invitations, negotiating and persuading people etc. may 

be practised. Special emphasis can also be given on the 

speaking skills and non-verbal gestures needed for 

business communications, appropriate and effective 

telephonic conversations and different types of 

interactions with clients and customers. 

7. Testing should focus on the student's ability to 

communicate effectively in the spoken mode, with due 

credit given for accuracy, fluency, vocabulary, grammar 

and presentation. A continuous record of the student's 

performance in different occasions for different purposes 

can be useful to assess the student's overall development 

of the employment related speaking skills. 
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A Modern Method for Analyzing Related 
Substances of Cabotegravir and 

Rilpivirine Using RP-HPLC, along with 
the Characterization of their Degradation 

Products Via LCMS

Sailaja Ommi, Krishnaveni Gudela, Swathi Kongala

Department of Chemistry, K.B.N. College, Vijayawada, Andhra Pradesh, India

Abstract

Introduction: The estimation, separation, and validation of Cabotegravir and Rilpivirine along with their 

impurities were performed using the RP-HPLC technique. Materials and Methods: Cabotegravir, Rilpivirine, 

and their respective impurities were separated on an Inertsil ODS column (150 × 4.6 mm, 3.5 µ) using a 
mobile phase consisting of 5 mM Ammonium Formate and acetonitrile at a flow rate of 1 mL/min at room 
temperature. The PDA detector from a Waters HPLC e-2695 quaternary pump was used with a wavelength of 
231 nm. The linearity was investigated for 17 min with injection concentrations of 75–450 µg/mL of Rilpivirine, 
50–300 µg/mL of Cabotegravir, and 1.25–7.5 µg/mL of each impurity of Cabotegravir and Rilpivirine. The validity 
of the proposed method was verified using the International Conference on Harmonization (ICH) guidelines. 
Results and Discussion: The results of method validation including specificity, linearity, accuracy, ruggedness, 
and robustness were within the permissible range. Conclusion: The HPLC-MS technique successfully validated 
the chemical structures of the degradation products of Cabotegravir and Rilpivirine, and stress studies were carried 

out in compliance with ICH Q2 (R1) guidelines.
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Address for correspondence: 

Krishnaveni Gudela, Department of Chemistry, 
K.B.N. College, Vijayawada, Andhra Pradesh, India. 
E-mail: gudelakrishnaveni@gmail.com

Received: 25-04-2023 

Revised: 13-06-2023 

Accepted: 27-06-2023

INTRODUCTION

C
abotegravir, also known by the brand 
name Vocabria, is an antiretroviral[1,2] 

drug that is effective against HIV/
AIDS.[3,4] It is marketed as Cabenuva, an 

injectable combination drug, and is also 
sold separately as tablets and intramuscular 
injections.[5] Cabotegravir is an integrase 

inhibitor with a carbamoyl pyridone structure 
similar to that of dolutegravir. It is approved for 

use in combination with rilpivirine to treat people 

with HIV-1.[6,7] This combination injection is 
intended for adults who have undetectable HIV 

levels in their blood and whose virus has not 

yet developed resistance to non-nucleoside 
reverse transcriptase inhibitors (NNRTIs)[8] and 

integrase strand transfer inhibitors. These drugs 

are the first antiretroviral treatments available 

in an extended-release injectable form. The 
most common adverse effects of rilpivirine 

injection treatment are pain and swelling at the 
injection site, which can occur in up to 84% of 

patients. Headache (up to 12%) and fever (up to 10%) are also 
common side effects. The frequency of side effects, including 
headache and feeling overheated, decreased somewhat 

for the pill form of the medication. Less common adverse 

effects (<10%) for both formulations include depressive 
disorders,[9,10] sleeplessness,[11,12] and rashes.[13]

Rilpivirine, marketed as Edurant and Rekambys by Tibotec, 
is an antiretroviral drug used to treat HIV/AIDS.[14] It is a 

second-generation NNRTI that is more effective and has a 

longer half-life than first-generation NNRTIs like efavirenz,[15] 

and also has fewer adverse effects. However, it should not be 

taken with medications like carbamazepine,[16,17] phenytoin,[18] 

rifampicin, or St. John’s wort, which increase the liver enzyme 
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CYP3A4.[18,19] These medicines can hasten rilpivirine’s 

breakdown, leading to lower plasma concentrations and 

potentially reduced efficacy and resistance. Some of these 
medications also stimulate the enzyme UGT1A1[20,21] and 

lower plasma concentrations of cabotegravir, further reducing 

the combination treatment’s efficacy. Proton pump inhibitors 
are also contraindicated when used in combination with 

rilpivirine since they raise stomach pH and prevent adequate 
absorption from the intestines.[22,23] The injectable formulation 
can cause pain and swelling at the injection spot (in up to 
84% of patients), headache (in up to 12%), and fever (in up to 
10%). Mental health issues such as depression, sleeplessness, 
and skin rashes all fall under the 10% category. These 
adverse effects occurred during HIV treatment regimens 

that used rilpivirine in conjunction with other medications. 
Therefore, we developed an RP-HPLC technique to determine 

Cabotegravir and Rilpivirine concentrations and identify and 
remove associated contaminants. Figure 1 shows the structures 

for Cabotegravir, Rilpivirine, and their related substances.

MATERIALS AND METHODS

Chemicals

We obtained our HPLC-grade acetonitrile and ammonium 

formate from Merck India Ltd in Mumbai, India, and our 
HPLC-grade water from Milli-Q. Candila Health Care 
Ltd. of Ahmedabad, India, provided us with Cabotegravir, 

Rilpivirine, their related impurities, and samples.

Instrumentation

We used the Waters Alliance e-2695 HPLC system with a 
quaternary pump and a PDA scanner equipped with the 
Empower version 2.0 program.

HPLC-MS

During the forced degradation investigation, we positioned 

a splitter in front of the ESI source, allowing only 35% of 
the eluent to enter the HPLC system. To perform MS scans 
of Cabotegravir and Rilpivirine in positive ESI mode, we 

used a fragmentor voltage of 80V, a capillary voltage of 
3000V, a skimmer voltage of 60V, nitrogen as the drying and 
nebulizing gas at 45psi, and highly filtered nitrogen gas as 
the collision gas.

Preparation of mobile phase-A

Ammonium formate (6.3 g) was filtered using 0.45 µ filter 

paper after being dissolved in 1 L of HPLC-grade water.

Mobile phase-B

Acetonitrile.

Optimization of mobile phase

The development of the procedure relied on the use of 

buffers and mobile phases, but all trials resulted in improper 

peak separation. Finally, the suggested approach was able 
to resolve all peaks, and all necessary requirements for 
applicability were met.

Gradient program: Gradient program is shown in Table 1.

There has been an increased interest in developing a 

method for determining Cabotegravir, Rilpivirine, and their 

associated impurities using HPLC due to the absence of 

published techniques.

Figure 1: Chemical representation of (a) Cabotegravir, (b) CBG Imp-1, (c) CBG Imp-2, (d) Rilpivirine, (e) RLP Imp-1, and 

(f)  RLP Imp-2
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Chromatographic conditions

At a flow rate of 1 mL/min, an inertsil ODS (150 × 4.6 mm, 
3.5 µ) column was used for reverse-phase HPLC analysis 
operating in gradient elution mode with acetonitrile and 

ammonium formate as the mobile phase.

Diluent

Mobile phase was used as diluent.

Standard stock solution

Rilpivirine (30 mg) and Cabotegravir (20 mg) should 
be accurately weighed and then transferred to a 10 mL 
volumetric flask. Add 7 mL of diluent and sonicate for 10 min 
to dissolve the contents.

Sample stock solution

1 ml of sample (containing 200 mgs of Cabotegravir and 300 
mgs of rilpivirine) should be diluted to 100 ml in a volumetric 
flask.

Impurity stock solution

Cabotegravir imp-1 (5 mg), Cabotegravir imp-2 (5 mg), 
Rilpivirine imp-1 (5 mg), and Rilpivirine imp-2 (5 mg) 
should be weighed and transferred to a 100 mL volumetric 
flask. Add 70 mL of diluent and sonicate for 10 min to 
dissolve the contents.

Spiked standard solution

5 mL of impurity stock solution to standard and 5 mL of standard 
stock were added to a volumetric flask of 50 mL syringe filter 
with a 0.45 micron pore size was used to filter the solution.

Spiked sample solution

5 mL of impurity stock solution and 5 mL of stock were 
added to a volumetric flask of 50 mL. Syringe filter with a 
0.45 micron pore size was used to filter the solution.

RESULTS AND DISCUSSION

The main analytical challenge encountered during the 
development of a new technique was the separation of the 

active pharmaceutical components. The chromatographic 

conditions were adjusted to achieve optimal performance.

Method validation

The optimized RP-HPLC validation technique meets or 

exceeds the requirements set forth by the International 
conference on harmonization (ICH) guidelines in terms 
of system suitability, linearity, accuracy, precision, and 
robustness.

System suitability

System suitability testing was performed by injecting 
standard solutions spiked with 200 µg/mL Cabotegravir, 
300 µg/mL Rilpivirine, and 5 µg/mL of each of Cabotegravir 
imp-1 and Cabotegravir imp-2, as well as Rilpivirine imp-1 
and Rilpivirine imp-2 in six separate injections. The results, 
presented in Table 2, demonstrate that the machine’s fitness 

parameter complies with the ICH guidelines. Figure 2 shows 

the standard chromatogram.

Specificity

To test for contamination, three different data sets were 

analyzed – one for the placebo, one for the sample, and one 
for the reference standard. The results indicated that the active 

ingredients and associated compounds were successfully 
separated from the placebo and its excipients. Figure 3 shows 

a blank chromatogram.

Linearity

Linearity was assessed by comparing peak area to 
corresponding concentration in a calibration curve. The 

curve demonstrated that the concentrations of Rilpivirine, 

Table 2: Results of system precision

System 

suitability 

parameter

Acceptance 

criteria

Cabotegravir Rilpivirine

USP plate 

count

NLT 2000 19845 9037

USP tailing NMT 2.0 1.12 1.01

USP 

Resolution

NLT 2.0 - 2.86

% RSD NMT 2.0 0.75 0.86

Retention 

time

NLT 2.0 6.941 4.117

RSD: Relative standard deviation

Table 1: Gradient program

Time (min) Mobile phase-A Mobile phase-B

0 80 20

5 50 50

7 20 80

10 20 80

12 80 20

17 80 20
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Cabotegravir, and their related impurities linearly ranged from 
75 to 450 µg/mL, 50 to 300 µg/mL, and 1.25 to 7.5 µg/mL, 
respectively. The calibration curves’ regression equations 
were Y = 226892.84x+181471 (R2 = 0.99929) for Rilpivirine, 
Y = 96034.42x+3966.40 (R2 = 0.9998) for Rilpivirine 
Impurity-1, Y = 120073.94x+6154.63 (R2 = 0.9999) 
for Rilpivirine Impurity-2, Y = 336069.78x+313475.35 
(R2 = 0.99985) for Cabotegravir, Y = 85901.15x+597.08 
(R2 = 0.9999) for Cabotegravir Impurity-1, and 
Y = 93542.22x+313475.35 (R2 = 0.99983) for Cabotegravir 
Impurity-2, respectively. The linearity results are presented 
in Table 3 and the calibration plots are shown in Figure 4.

Accuracy

To verify the accuracy of the method, we conducted a study 
to determine the recovery at three different levels (50%, 
100%, and 150%). Active pharmaceutical ingredients were 
prepared with concentrations of 150, 300, and 450 µg/mL 
for Rilpivirine, 100, 200, and 300 µg/mL for Cabotegravir, 
and 2.5, 5, and 7.5 µg/mL for Rilpivirine imp-1, Rilpivirine 
imp-2, Cabotegravir imp-1, and Cabotegravir imp-2. The test 
solution was injected 3 times at each spike level. The relative 

standard deviation (RSD) values were <2%, and the recovery 
rates were close to 100%. The mean, RSD, and percentage 
of recovery were calculated, and the recovery values fell 
within the acceptable range. Table 4 presents the results for 

accuracy.

Precision

The precision of an analysis is determined by the closeness of 
the individual measurements in a sequence taken from several 

samples of the same homogenous mixture. In this study, six 
different determinations of Rilpivirine, Cabotegravir, and 

their associated compounds were used to determine the 

accuracy of the drug processes.

Intraday precision

On the same day, six identical solutions containing 
Rilpivirine, Cabotegravir, and related compounds were 

analyzed. The mean, standard deviation, and RSD of the peak 
areas were calculated. The results for the method’s precision 

are presented in Table 5 and Figure 5 shows a chromatogram 

of the sample.

Figure 3: Blank chromatogram

Figure 2: Standard chromatogram
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Inter-day precision

Inter-day precision was evaluated by analyzing six replicate 
samples of Rilpivirine, Cabotegravir, and their related 

compounds on separate days. The peak areas were determined 
and the mean, standard deviation, and RSD were calculated. 

The results are presented in Table 6.

LOD and LOQ

The calibration curve method was used to establish the 

LOD and LOQ. By injecting progressively decreasing 
concentrations of the standard solution, the LOD and LOQ 

of the chemical were determined using the formulated 

RP-HPLC technique. In Table 7, we see the LOD and LOQ 

concentrations of Rilpivirine, Cabotegravir, and their related 

chemicals, as well as their s/n values. Figure 6 shows LOD 

and LOQ chromatograms. This procedure has been shown 

reliable in accordance with ICH regulations.

Robustness

The experimental setup was designed to assess the ability 
of the system to perform consistently across a wide range 
of situations, even when variables such as flow rate and 

mobile phase organic percentage were deliberately altered. 
The results of the robustness analysis for Rilpivirine, 
Cabotegravir, and their associated impurities are presented in 

Table 8, indicating that all values were within the allowable 

range.

Degradation studies

Attempts were made to induce partial breakdown of 

the chemical by subjecting Rilpivirine, Cabotegravir 
and similar compounds to various forced degradation 

conditions. Experiments with forced degradation have 

proven; the approach is suitable for degradation materials. 

The investigations also detail the range of temperatures 

and pressures under which the medicine becomes unstable, 

allowing for preventative measures to be adopted during 

formulation. HPLC-MS allowed for the detection and 
characterization of seven distinct DPs (DP1–DP7). In many 
cases, the research helped to prevent medication instability 
by providing data on the conditions under which it became 

Table 3: Linearity results of Rilpivirine and its impurities A

Linearity Rilpivirine Imp-1 Imp-2

Conc. (µg/mL) Area Conc. (µg/mL) Area Conc. (µg/mL) Area

Linearity-1 75.00 17065146 1.25 120320 1.25 155274

Linearity-2 150.00 34987545 2.50 242621 2.50 305402

Linearity-3 225.00 51720561 3.75 360218 3.75 456528

Linearity-4 300.00 70502364 5.00 482145 5.00 602547

Linearity-5 375.00 85874157 6.25 608651 6.25 758248

Linearity-6 450.00 99889585 7.50 724156 7.50 907814

Slope 226892.84 96034.42 120073.94

Intercept 181471.00 3966.40 6154.63

CC 0.99929 0.99981 0.99991

Linearity-1 50.00 17745124 1.25 106235 1.25 120414

Linearity-2 100.00 34120459 2.50 218564 2.50 238564

Linearity-3 150.00 51653285 3.75 322415 3.75 350213

Linearity-4 200.00 66523148 5.00 435261 5.00 463251

Linearity-5 250.00 84025635 6.25 533620 6.25 595412

Linearity-6 300.00 101452471 7.50 645718 7.50 699321

Slope 336069.78 85901.15 93542.22

Intercept 313475.35 1101.15 1597.08

CC 0.99985 0.99993 0.99983

Table 4: Results of accuracy

S. 

No.

% 

Level

Rilpivirine % 

Recovery

Cabotegravir % 

Recovery

1 50 100.18 100.57

2 100 100.86 100.49

3 150 100.10 100.62

Mean 100.38 100.56

Std Dev 0.418 0.066

mean±SD (n=3)
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unstable. The degradation data for Cabotegravir and 

Rilpivirine are shown in Table 9.

Acid degradation

Rilpivirine and Cabotegravir were subjected to acid 
degradation in 1N HCl, with degradation rates of 13.3% and 

11.4%, respectively, resulting in the formation of DP1 and 
DP5, respectively.

Alkali degradation

Using 1N NaOH for alkali degradation, we found that 
12.1% of the Rilpivirine and 10.5% of the Cabotegravir 

Figure 4: Calibration plots of Cabotegravir, Rilpivirine and their related impurities

Figure 5: Chromatogram of sample
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Table 9: Forced degradation results of Rilpivirine 

and Cabotegravir

Degradation condition Rilpivirine Cabotegravir

% purity

Acid deg 13.3 11.4

Alkali deg 12.1 10.5

Peroxide deg 14.7 12.3

Reduction deg 10.4 5.3

Thermal deg 8.9 4.1

Photo deg 3.5 2.8

Hydrolysis deg 2.7 1.9

Table 6: Inter-day precision results of (A) Rilpivirine 

and (B) Cabotegravir

(A)

Sample No. % of related substances

Spiked 

impurities

Total 

impurities

% Purity (100-

Total impurities)

1 1.27 0.23 99.77

2 1.24 0.26 99.74

3 1.28 0.22 99.78

4 1.25 0.25 99.75

5 1.27 0.23 99.77

6 1.25 0.25 99.75

Average 1.26 0.25 99.76

% RSD 1.23 7.64 0.016

(B)

1 2.46 0.52 99.48

2 2.43 0.55 99.45

3 2.45 0.54 99.46

4 2.49 0.56 99.44

5 2.51 0.55 99.45

6 2.48 0.54 99.46

Average 2.47 0.54 99.46

% RSD 1.17 2.51 0.01

were degraded, with DP2 and DP6 being generated as 
byproducts.

Peroxide degradation

The use of 30% peroxide resulted in the breakdown of 
Rilpivirine (14.7%) and Cabotegravir (12.3%) with the 
formation of DP3 and DP7 as byproducts.

Reduction degradation

Using a 30% sodium bisulfate solution, we observed a 
degradation of 10.4% Rilpivirine and 5.3% Cabotegravir, 
leading to the formation of the DP4 degradation product.

Thermal degradation

At 105°C, 8.9% of Rilpivirine and 4.1% of Cabotegravir 
degraded without producing any detectable degradation products.

Table 5: Intraday precision results of (A) rilpivirine 

and (B) cabotegravir

(A)

Sample No. % of related substances

Spiked 

impurities

Total 

impurities

% Purity (100-

Total impurities)

1 1.26 0.24 99.76

2 1.23 0.27 99.73

3 1.25 0.25 99.75

4 1.28 0.22 99.78

5 1.27 0.23 99.77

6 1.24 0.26 99.74

Average 1.26 0.25 99.76

% RSD 1.49 7.64 0.02

(B)

1 2.46 0.54 99.46

2 2.43 0.57 99.43

3 2.45 0.55 99.45

4 2.49 0.51 99.49

5 2.51 0.49 99.51

6 2.48 0.52 99.48

Average 2.47 0.53 99.47

% RSD 1.17 5.47 0.03

mean±SD (n=6)

Table 7: LOD and LOQ results

Name LOD Conc. 

(µg/mL)

S/N LOQ Conc. 

(µg/mL)

S/N

Rilpivirine 0.9 3 3 10

Imp-1 0.015 3 0.05 10

Imp-2 0.015 3 0.05 10

Cabotegravir 0.6 3 2 10

Imp-1 0.015 3 0.05 10

Imp-2 0.015 3 0.05 10

Table 8: Robustness results of Rilpivirine and 

Cabotegravir

Parameter name Rilpivirine Cabotegravir

% RSD

Flow rate (0.9 mL/min) 0.89 0.47

Flow rate (1.1 mL/min) 0.56 1.05

Org plus (+10%) 0.84 1.02

Org minus (−10%) 0.34 0.27
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Photodegradation

Photodegradation under UV light resulted in 3.5% Rilpivirine 
degradation and 2.8% Cabotegravir degradation, with no 
degradation products being generated.

Hydrolysis degradation

When utilizing HPLC water for hydrolysis degradation, 2.7% 
Rilpivirine and 1.9% Cabotegravir degradation was detected, 
with no degradation products being produced.

CONCLUSION

The proposed technique demonstrated satisfactory results 
in the simultaneous identification and quantification of 

Rilpivirine, Cabotegravir, and their impurities. With a run 

time of 17 min, the method proved to be highly efficient 
and compliant with the amended SST criteria of USP. An 
Inertsil ODS column was used in the experiment, which was 

found to enhance the elution of analytes with high resolution, 
plate count, and tailing. The approach was found to be 

straightforward, precise, accurate, linear, robust, and quick, 

making it suitable for routine analysis of Rilpivirine and 
Cabotegravir in combination dose form. Thenon-interference 

of the estimate was indicated by the fact that the sample 
recovery agreed well with label claims. Overall, this method 
is convenient and easy to use.

Collision induced dissociation of Cabotegravir and 

Rilpivirine

Scheme 1:Rilpivirine DP1’s fragmentation process is shown 
in Scheme 1, and the ESI spectra revealed the presence of 
a particularly abundant [M+H]+ ion at m/z-423 under acid 
degeneration. Abundant product ions at m/z-272 (because to 
the loss of C7H6ClN

2
), m/z-172 (due to the loss of C

3
H

3
ClN

2
 

from m/z 272), and m/z-53 (due to the loss of C
8
H11N 

from m/z 172) were seen in the MS/MS spectra of DP1. 
Accurate mass measurements and MS/MS investigations 
both provide support to the suggested framework. Both the 

mass fragmentation methods and the MS spectra degradation 
product are shown in Figures 7 and 8.

Scheme 2: Rilpivirine DP2’s fragmentation process 

is shown in Scheme 2, and under alkali degradaton 

conditions, a more intense [M+H] ion of m/z-287 was seen 
in the MS/MS spectrum. The m/z -172 (loss of C

3
H4ClN

3
) 

and m/z -53 (C
8
H11N lost from m/z 172) product ion 

abundances were quite prominent in the spectrum. The 

suggested methodology was validated by MS/MS tests 
and accurate mass calculations. The by-product of mass 

Figure 6: Chromatogram of (a) LOD and (b) LOQ

b

a
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fragmentation techniques and mass spectrometry is shown 
in Figures 9  and  10, respectively.

Scheme 3: The fragmentation process of Rilpivirine 

DP3 of m/z 404, which was observed under peroxide 
degradation condition, is shown in Scheme 3. A large 

number of product ions can be seen in the MS spectrum at 
m/z-272 (because to the loss of C7H6N2

O), m/z-172 (due 

to the loss of C
3
H

3
ClN

2
 from m/z 272), and m/z-53 (due to 

the loss of C
8
H11N from m/z 172). The suggested technique 

was validated by MS/MS measurements and accurate mass 
assessments. Mass fragmentation schemes and the degraded 
MS spectra are shown in Figures 11 and 12, respectively.

Scheme 4: The fragmentation process for m/z-468 Rilpivirine 
DP4 observed under a reduced degradation was shown in 
Scheme 4. Abundant product ions can be seen in the spectrum 
at m/z-367 (due to the loss of C7H5N), m/z-272 (due to the 

Figure 7: Mass fragmentation of scheme 1 Figure 10: Mass spectra of DP2

Figure 8: Mass spectra of DP1

Figure 9: Mass fragmentation of scheme 2

Figure 11: Mass fragmentation of scheme 3

Figure 12: Mass spectra of DP3
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loss of H
3
NSO

3
 from m/z 367), m/z-172 (due to the loss 

of C
3
H

3
ClN

2
 from m/z 272) and m/z-53 (due to the loss of 

C
8
H11N from m/z 172). The suggested methodology was 

validated by MS/MS tests and accurate mass calculations. 
Mass fragmentation techniques and the resulting MS spectra 
degradation are shown in Figures 13 and 14, respectively.

Scheme 5: Cabotegravir DP5 m/z-440 fragmentation 
was observed during acid degradation, and the resulting 

fragmentation process is shown in Scheme 5. Abundant 
product ions can be seen in the spectrum at m/z -328 (due to 
the loss of C6H4F2

), m/z -236 (due to the loss of C
2
H5ClNO 

from m/z 328), and m/z -116 (due to the loss of C6H6O3
 

from m/z 236). The suggested approach has been verified 
by MS/MS tests and accurate mass assessments. Mass 
fragmentation schemes and the degraded MS spectra are 
shown in Figures 15 and 16, respectively.

Scheme 6: Cabotegravir DP6 fragmentation at m/z-302 was 
observed in an alkaline degradation environment and this is 

shown in Scheme 6. Abundant product ions may be seen at 
m/z-184 (due to the loss of C4H3

NaO
3
) and m/z-101 in the 

spectrum (loss of C
3
H5NO

2
). The suggested approach has 

been verified by MS/MS tests and accurate mass assessments. 
Mass fragmentation schemes and the resulting MS spectra 
deterioration are shown in Figures 17 and 18, respectively.

Figure 14: Mass spectra of DP4

Figure 13: Mass fragmentation of scheme 4

Figure 16: Mass spectra of DP5

Figure 15: Mass fragmentation of scheme 5

Figure 17: Mass fragmentation of scheme 6
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Scheme 7: Cabotegravir degradation product 7 of m/z-421 
was observed under peroxide degradation conditions, and 

its fragmentation process is shown in Scheme 7. The m/z-
309 (C6H4F2

), m/z-236 (C
2
H5NO

2
), and m/z-87 (C7H7NO) 

product ions are quite numerous in the spectrum. The 

suggested approach has been verified by MS/MS tests and 
accurate mass assessments. The decomposition result of MS 
spectra and mass spectral fragmentation techniques is shown 

in Figures 19 and 20, respectively.
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Abstract 

The advancement of digital technology is powering a new 

era in medicine, fueled by the richness of data from 

cutting-edge modalities such as genomics and imaging, as 

well as emerging sources like wearables and the Internet 

of Things. We've been able to understand more about the 

biology of disease and how it affects people thanks to this 

data flood, which has paved the way for the creation of 

individualized targeted therapies. Incorporating artificial 

intelligence (AI) is essential for producing precise forecasts 

for customized treatments to realize the full promise of 

these developments. However, important difficulties 

including explaining ability, liability, and privacy concerns 

must be addressed if AI is widely used in healthcare. To 

address these issues, creating comprehensible algorithms 

and including 

 

KEY WORDS: Deep learning, Machine learning, Artificial 

intelligence.  

INTRODUCTION 

Healthcare workers today must deal with numerous 

technological developments and a vast amount of data. 

Doctors and nurses are under a great lot of stress as a result 

of the information overload brought on by infusion pumps, 

vital sign monitors, laboratory testing, molecular testing, 

medical imaging, and computerised medical records [1] [2]. 

Making decisions from this much information requires skill 

and individualization. Modern innovations like artificial 

intelligence (AI) have the natural capacity to draw insightful 

conclusions from a range of data sources, potentially 

offering a solution to these issues. Healthcare practitioners 

may make more precise and well-informed judgements 
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because to AI's ability to analyse and comprehend big 

datasets. Healthcare professionals may make sense of the 

complexity of data and use it to improve patient care and 

outcomes by utilising AI. 

DIGITIZATION OF HEALTHCARE 

Due to the abundance of information being created on 

diseases, treatments, and technologies, the healthcare 

industry is undergoing a significant transformation. The 

Health Information Technology for Economic and Clinical 

Health (HITECH) Act's passage in 2009 has led to the 

widespread adoption of Electronic Health Records (EHRs). 

The use of electronic health records (EHR) increased from 

9.4% in 2008 to 83.8% in 2015 as a result of financial 

incentives and stiffer penalties for breaking security and 

privacy laws [3] [4]. 

The digitisation of medical records has accelerated the 

growth of medical knowledge. By 2020, it's anticipated that 

medical knowledge would twice every 73 days [5]. A doctor 

would need to spend 29 hours per day learning new medical 

information to be up to date given the enormous amount 

of information available today. 

It is impossible to keep up with the creation and 

dissemination of new medical knowledge given the 

capability of the human brain and the limited time 

available. 

The possibility of customising medical care to the unique 

needs of individuals and small patient groups seems 

promising in the age of digital technology. We can learn 

more about how diseases show themselves and how 

patients feel them on a daily basis as more data is acquired, 

stored, and processed. This discovery, along with 

developments in molecular science and diagnostic 

techniques, will fundamentally alter how we do research, 

generate and approve new treatments, and decide on 

payment schemes. Additionally, it will change how patients 

and their doctors determine whether, when, and how best 

to treat particular illnesses. 

NEW DATA RESOURCES 

We are able to compile reliable information from various 

sources for each patient as our understanding of medicine, 
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illnesses, and science continues to grow. Additionally, this 

data can be linked to information from sizable patient 

databases, enabling thorough analysis [6] [7]. We can better 

understand the biology of the illness and how it presents in 

specific patients as a result [8]. Patients are becoming more 

knowledgeable and informed as a result of easier access to 

information, giving them greater clout to demand cutting-

edge and successful treatments. Our understanding of 

health and disease is being actively enhanced through 

various innovations. These include the utilization of real-

world evidence [9], analysis of molecular data from next-

generation sequencing [10] [11], extraction of data from 

wearable devices [12] and mobile apps [13], as well as the 

implementation of novel clinical trials [14] [15].Realising 

the full potential of the digital healthcare ecosystem will 

require teamwork; no one organisation can accomplish it 

alone. New forms of collaboration are developing [17] [18] 

to ensure that we move closer to value-based, personalised 

patient care. 

Healthcare AI 

By leveraging technology like artificial intelligence to filter 

through vast volumes of data and produce analytical 

information to enhance decision-making, the digitization of 

healthcare has opened up new opportunities 

Since Sir Alan Turing's seminal work was published in 1950 

[19], AI has advanced significantly in a number of fields, 

including Natural Language Processing (NLP) [20], Machine 

Learning [21], Deep Learning [22], Speech Recognition [23], 

Virtual Agents [24], and AI-optimized Hardware [25] 

collectively contribute to various areas of artificial 

intelligence research and development. 

Currently, AI is being employed in healthcare [26]. For 

instance, it helps to reduce the expenses associated with 

medical transcribing [29], improve physician workflow to 

lessen fatigue [30], facilitate robotic surgery, resulting in 

shorter hospital stays and less blood loss [31], and forecast 

death rates for patients with sudden heart failure [32]. 

Additionally, it helps lessen the number of false-positive 

breast cancer screening findings [27, 28]. 

The most crucial healthcare stakeholders in the past, 

patients, usually received similar treatments for a variety of 

illnesses, which left experts perplexed as to why some drugs 
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worked for some people but not others. When it comes to 

making advancement, modern scientists 

When it comes to identifying, diagnosing, and treating 

diseases on a case-by-case basis. AI can play a significant 

role in this process because of its unique ability to recognise 

subtle disease-specific patterns from various sources, 

including molecular diagnostics, patterns that people could 

overlook. 

CURRENT MEDICINE 

The application of machine learning programmes, a subset 

of artificial intelligence that can incorporate data from all 

cutting-edge diagnostic equipment and other sources, 

increases the likelihood of success. 

Now more than ever, individualised medical treatment is 

available to everyone. It will be shown what AI can and 

cannot achieve when integrated with all of these new 

technologies by an overview of two specific medical 

disciplines. 
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Abstract 

We have devised an innovative mathematical framework 

to delve deep into the Omicron variant's behavior within 

the realm of COVID-19. Our model, a meticulous study of 

the Omicron variant, unfolds its mathematical 

implications. We've unraveled that this Omicron model 

maintains local asymptotic stability as long as the basic 

reproduction number (R0) stays below the critical 

threshold of 1. Remarkably, if R0 remains less than or 

equal to 1, our model gracefully attains global asymptotic 

stability, specifically at the disease-free equilibrium. 

To unearth potential patterns of infection waves or 

stratification, we took a leap into the world of second-

order differential equations. This expansion endowed us 

with a richer comprehension of the disease's dynamics 

and its inherent periodicity. We didn't stop there; we 

ventured into the realm of fractional stochastic modeling, 

conducting an extensive numerical analysis fueled by 

real-world data from South Africa spanning November 1, 

2021, to January 23, 2022. Our model parameters were 

meticulously calibrated to mirror the actual scenario 

during that period, with an estimated basic reproduction 

number (R0) hovering around R0 ≈ 2.1107, mirroring 
South Africa's ground reality. 
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But we did not just crunch numbers; we dissected the 

data further to discern which factors exerted the most 

influence over R0. Employing the PRCC method in a global 

sensitivity analysis, we pinpointed the key drivers behind 

the virus's spread. These insights are invaluable for 

shaping targeted public health strategies that can either 

bolster or curtail the virus's transmission. 

When it comes to simulating our model, we didn't rely on 

run-of-the-mill approaches. Instead, we harnessed a 

novel numerical scheme, meticulously tailored for solving 

piecewise fractional differential equations. Our 

simulations manifested as graphical representations that 

vividly underscore the effectiveness of adhering to 

recommended measures advocated by esteemed 

organizations such as the World Health Organization 

(WHO). These measures, including social distancing, 

mask-wearing, frequent handwashing, and avoiding 

gatherings, emerge as crucial tools for mitigating the 

infection's propagation within the population. 

2010 AMS Classification: 93A30 

 

Keywords and phrases: Mathematical model, Omicron, 

Stability analysis, Estimation of parameters, Numerical 
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The Omicron variant is a recently identified mutation of the 

SARS-CoV-2 virus, responsible for the COVID-19 pandemic. 

South Africa was the first to detect this variant in November 

2021, and it swiftly disseminated to various European 

nations, causing a notable surge in reported cases. Unlike 

the more severe impact associated with the original COVID-

19 virus and other variants like the Delta strain, the Omicron 

variant seems to induce milder symptoms. However, its 

defining feature lies in its exceptionally high 

transmissibility, surpassing both the original virus and the 

Delta variant. The Center for Disease Control and 

Prevention (CDC) has expressed concerns that individuals 
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carrying the Omicron virus can transmit it to others, 

irrespective of their vaccination status or the presence of 

noticeable symptoms [1]. 

Symptoms commonly linked to the Omicron variant 

encompass a range of complaints, including body aches, 

fatigue, runny nose, cough, congestion, and more. As a 

response to its emergence in South Africa, many nations 

worldwide implemented precautionary measures, including 

the suspension of air travel to and from South Africa, in an 

attempt to contain the virus's spread. 

 

1. Researchers and epidemiologists have exerted extensive 

efforts, delving into the intricacies of coronavirus infection 

dynamics within communities. They've harnessed a 

plethora of mathematical modeling techniques to gain 

insight into and take control of the disease's trajectory, 

particularly in light of emerging variants. Take, for example, 

a meticulous mathematical model that dissected the early 

stages of COVID-19's spread in China [2]. Likewise, an 

optimal control analysis honed in on managing the disease 

in Pakistan, leveraging real-world COVID-19 case data for 

precision [3]. 

In the face of the COVID-19 virus's rapid transmissibility, 

experts have advocated strategies like isolation and 

quarantine as potent tools for infection rate reduction. 

These measures have been subjected to scrutiny through 

mathematical modeling lenses [4]. Moreover, the profound 

impact of lockdown measures on disease control has 

undergone rigorous assessment via mathematical 

modeling, employing tangible data from regions like Italy 

and France [5]. Furthermore, researchers have employed 

SEIR modeling techniques to scrutinize reported COVID-19 

cases in Nigeria, dissecting and comparing different 

scenarios to unveil vital insights [7]. 

The spotlight has also turned towards the intriguing field of 

fractional calculus, which has garnered increasing attention 

due to its unique attributes and relevance across diverse 

scientific domains [12]. In the realm of COVID-19, scientists 

have harnessed fractional calculus to tackle various 



 

 

Journal of Namibian Studies, 33 S3 (2023): 5471-5486    ISSN: 2197-5523 (online) 

 

5474 

 

epidemiological facets of the virus [15], [16], [17]. It has also 

been instrumental in unraveling the intricate wave 

dynamics shaped by the pandemic [18], [19]. Notably, 

studies have explored COVID-19 models embellished with 

time delays and stochastic differential equations [20], along 

with a diverse array of fractional operators [13], [14]. 

Fractional models have been tailor-made to fathom COVID-

19 infections in distinct geographic regions, spanning from 

Brazil [29] and Argentina [31] to Spain [34], each offering a 

unique lens into the virus's behavior and impact. 

This research is centered on unraveling the intricacies of the 

Omicron variant of COVID-19, offering a meticulously 

formulated mathematical model designed to capture its 

distinctive dynamics. The model's parameters are fine-

tuned using real infection data harvested from South Africa, 

meticulously covering the timeframe spanning from 

November 1, 2021, to January 2022. In a bid to comprehend 

the potential existence of multiple infection waves, the 

study advances to craft a sophisticated second-order 

differential epidemic model. Further enriching the analysis, 

a sensitivity study is carried out to spotlight the pivotal 

parameters that wield the most influence over the elusive 

basic reproduction number (R0). The research doesn't stop 

at deterministic modeling; it delves into the realm of 

stochastic modeling, unveiling consequential insights. 

To enhance clarity and structure, the remainder of this work 

unfolds as follows: Section 2 unfurls the intricacies of the 

model formulation, with a dedicated spotlight on the 

distinct features characterizing the Omicron variant. 

Transitioning into Section 3, the study pivots to unveil 

model-driven outcomes, encompassing a comprehensive 

exploration of local and global stability analyses and the 

meticulous identification of endemic equilibria.  

 

2. Model framework 

With the advent of the Omicron variant of COVID-19, 

originating in South Africa, stringent safety measures and 

protocols swiftly returned to the forefront. The populace 

found itself obligated to strictly adhere to Standard 
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Operating Procedures (SOPs), which encompassed the 

obligatory practice of social distancing and donning face 

masks. Furthermore, recognizing the imminent threat 

posed by this new variant, numerous nations implemented 

stringent travel bans on flights to and from South Africa, 

aiming to contain the rapid proliferation of this formidable 

foe. 

In the quest to unravel the enigmatic nature of the Omicron 

variant's infection dynamics, we embarked on a pioneering 

journey. Armed with data gleaned from the South African 

context, we painstakingly crafted a novel mathematical 

model, poised to illuminate the intricacies of this viral 

adversary. Our model casts a comprehensive net over the 

entire population, denoted as N(t), and methodically 

partitions it into six distinctive epidemiological classes. 

These classes unfold as follows: 

1. S(t): An emblem of individuals not yet infectious, 

signifying those who remain untouched by the virus's reach. 

2. E(t): This category comprises the exposed individuals, 

individuals who've had close encounters with 

asymptomatic, symptomatic, or Omicron-infected 

individuals, yet have not manifested symptoms themselves. 

3. Ia(t): A separate enclave hosts asymptomatic individuals, 

carriers of the virus who stealthily evade visible clinical 

symptoms. 

4. Is(t): The symptomatic individuals form a distinctive 

group, prominently displaying the clinical symptoms of 

COVID-19 infection. 

5. Io(t): A notable segment houses individuals infected with 

the Omicron variant, presenting evident clinical symptoms. 

These individuals hold a unique position, capable of 

transmitting the virus to others, irrespective of vaccination 

status or symptom manifestation. 

6. R(t): Last but not least, a sanctuary is designated for the 

recovered individuals, those who've emerged victorious 

from the clutches of infection, whether it was 

asymptomatic, symptomatic, or Omicron-induced. 
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Mathematically, this division of the population is expressed 

as N(t) = S(t) + E(t) + Ia(t) + Is(t) + Io(t) + R(t). To illustrate the 

flow of transmission between these compartments, please 

refer to Figure 1. The mathematical representation of these 

transmission dynamics is provided through a set of 

differential equations. 

This approach allows us to comprehensively model the 

spread of the Omicron variant and gain insights into its 

behavior within the population.: 

dS(t)/dt=Λ−β(Ia+κIs+νIo)/N S−μS, 

dE(t)/dt=β(Ia+κIs+νIo)/N S−(τ+μ)E, 

dIa(t)/dt=τψE−(δ1+μ)Ia, 

dIs(t)/dt=(1−ψ−ϕ)τE−(δ2+μ+d1)Is, 

dIo(t)/dt=ϕτE−(δ3+μ)Io, 

dR(t)/dt=δ1Ia+δ2Is+δ3Io−μR,    

    ...(1) 

subject to the non-negative initial conditions. In the given 

system (1), several parameters play essential roles in 

shaping the dynamics of the model. Let's break down the 

meaning and significance of these parameters: 

- Λ represents the birth rate of the susceptible population, 

indicating the rate at which new individuals enter the 

population. 

- μ represents the natural death rate, signifying the rate at 
which individuals pass away due to non-infection-related 

causes. 

- β denotes the rate at which healthy individuals become 

infected after encountering asymptomatic infected 

individuals. 

- κ and ν represent the probabilities of infectiousness for 
symptomatic and Omicron variant-infected individuals, 

respectively. 

- τ signifies the incubation period, indicating the duration 

between exposure to the virus and the appearance of 

clinical symptoms. 

- At a rate of τψ, exposed individuals who do not display 
clinical symptoms transition to the asymptomatic infected 

class. 
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- Similarly, individuals who exhibit clinical symptoms of the 

common COVID-19 infection transition to the symptomatic 

infected class at a rate of (1 - ψ - ϕ)τ. Here, ψ and ϕ denote 
the proportions that contribute to the asymptomatic and 

Omicron variant-infected classes, respectively, while the 

remainder enter the symptomatic class. 

- Recovery rates for different categories of individuals are 

denoted by δ1 (asymptomatic), δ2 (symptomatic), and δ3 
(Omicron variant-infected), representing the rates at which 

individuals recover from their respective infections. 

- The parameter d1 represents the rate at which individuals 

in the symptomatic class succumb to the infection and die. 

- It's important to note that all newborn individuals are 

initially considered susceptible to infection, as they enter 

the population. 

These parameters collectively define the transitions and 

interactions within the mathematical model, providing 

insights into the dynamics of infection, recovery, and 

mortality within the population. 

 

3. Fundamental analysis of the model 

Here, we study some of the important results related to the 

analysis of the model (1). We can get the total dynamics of 

the system (1) by adding all their equations, given by 

dN/dt=Λ−μN−d1Is≤Λ−μN.      

       …(2) 

After solving the above Eq. (2), we get the following result, 

N(t)=Λμ+(N0−Λ/μ)e−μt.       

       ...(3) 

We can see that (3) tends to Λ/μ if t→∞. Also, it shows that 
the variables given in the model (1) are nonnegative for 

each value of t≥0. So, all the started solutions of the 
model (1) will remain positive for each t≥0. Therefore, the 
model given in (1) is mathematically well-posed and so its 

dynamical analysis can be studied in the following feasible 

region, 

Π={(S,E,Ia,Is,Io,R)∈R6+:S+E+Ia+Is+Io+R≤Λμ}. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
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Next, we are trying to show the solution positivity and 

boundedness of the model (1). The following results are 

presented: 

 

3.1. Positivity and boundedness 

Theorem 1  

The variables given in 

system (1) at t=0 ( S(0)>0,E(0)>0,Ia(0)>0,Is(0)>0,Io>0,R(0)>

0 ) then the solution for t>0 of the variables involved in the 

system will be positive for every t>0 . 

 

Proof 

To show the result, let start from the equation of the 

model (1), 

dSdt=Λ−λ(t)S−dS≥−(λ(t)+μ)S, 
where λ(t)=β(Ia+κIs+νIo)N. After taking the integration, we 

have the following result, 

S(t)≥S0exp(−∫t0(λ(τ)+μ))dτ>0. 
In the above inequality, S0 denotes the initial population 

which is positive obviously, and thus, S(t) is positive. We can 

easily follow the above mentioned procedure, to show the 

positivity of the rest of variables in the model (1), 

i.e., E(t)>0, Ia(t)>0, Is(t)>0, Io(t)>0 and R(t)>0.  

Further, to show the boundedness of the solution of the 

system (1), we discussed in the above theorem that the 

solution is positive and we can use Eq. (3) that 

for t→∞ is Λ/μ, the solution is bounded. 
 

3.2. Equilibrium points and its stability analysis 

The disease-free equilibrium of the system (1) can be 

denoted by E0 and is given by, 

E0=(S0,0,0,0,0,0)=(Λμ,0,0,0,0,0). 
Next, we use the next-generation approach for the 

computation of the basic reproduction number R0 The 

computation of the basic reproduction number R0 can be 

obtained through the next generation approach . We have 

the following results. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
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The spectral radius of (FV−1), gives the basic reproduction 
number is given by, 

 

 

Within our model, we introduce a nuanced approach to 

categorize the transmission of the Omicron variant. R1 

takes charge of cases arising from interactions between 

Omicron-infected individuals and those yet unexposed, 

while R2 accounts for secondary infections resulting from 

the contact between asymptomatic carriers and healthy 

individuals. On the other hand, R3 shoulders the 

responsibility for cases stemming from symptomatic 

infections. A pivotal threshold for our analysis is the value 

of R0, which signifies whether the COVID-19 infection can 

be eradicated from the community or if it will persist. 

Specifically, if R0 falls below 1, we're in the territory where 

the disease can be eliminated from the community. 

Conversely, if R0 exceeds 1, it signals that the disease is 

poised to perpetuate its spread within the community. 

In the subsequent section, our focus is steadfastly fixed on 

establishing the stability outcomes of our model (equation 

1) under the condition where R0 is less than 1, signifying an 

infection-free state on the horizon. 

 

Theorem 2 

The COVID-19 infection model is locally asymptotically 

stable at infection-free equilibrium E0 when R0<1. 

 

Proof 

To get the stability results, we compute the Jacobian matrix 

of the model (1) at E0, given by 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9040451/#fd1
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The characteristics equation for the Jacobian matrix above 

is given by, 

(λ+μ)2[λ4+a1λ3+a2λ2+a3λ+a4]=0,     

     ...(4) 

 

Examining the coefficients presented above, we discern 

that a1 holds a positive value, while a2 and a3, under the 

crucial condition where the sub-reproduction number is 

less than unity (which inherently is less than R0), also 

demonstrate positivity. Furthermore, a4 assumes a positive 

value when R0 is less than 1. 

Delving deeper into the Routh–Hurwitz criteria, it becomes 

apparent that all coefficients, denoted as ai for i=1,2,3,4, 

are indeed positive. A closer examination reveals that 

a1a2a3 surpasses a23 plus a21a4. 

Considering these findings, a resounding conclusion 

emerges: all eigenvalues calculated for the Jacobian matrix 

at the equilibrium point E0 exhibit negative real parts. 

Consequently, our model can be declared locally 

asymptotically stable at the disease-free equilibrium, firmly 

establishing its robustness in the event that R0 remains 

below the threshold of 1. 

 

Conclusion 

We have introduced a groundbreaking mathematical model 

designed to shed light on the intricate dynamics of the 

Omicron variant within the realm of COVID-19. With 

painstaking precision, we've crafted this model, peeling 

back the layers of biological processes that govern the 

Omicron variant's behavior. Our investigation has 

unearthed a compelling revelation: in the absence of 

disease, the Omicron model stands firm in its local 

asymptotic stability when the basic reproduction number 

(R0) is less than 1. Moreover, it ascends to global asymptotic 
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stability when R0 remains at or below 1. This global stability 

signifies that curtailing the Omicron variant's spread hinges 

on reducing R0 through practical measures such as social 

distancing, mask-wearing, hand hygiene, avoiding 

gatherings, and embracing stay-at-home strategies. 

In our quest to understand the model's endemic equilibria, 

we've found no traces of backward bifurcation, 

underscoring the model's robustness. We've also ventured 

into the realm of second-order derivatives, extending the 

model to explore the potential emergence of waves. Yet, 

our analysis suggests that wave occurrences in the Omicron 

model are improbable. 

Our journey doesn't end there. We've expanded the 

Omicron model to embrace a stochastic fractional 

framework, introducing a meticulously designed numerical 

scheme for its solution. To keep our feet firmly rooted in 

reality, we've harnessed real-world data spanning from 

November 1, 2021, to January 23, 2022, to estimate the 

basic reproduction number (R0) at approximately R0 ≈ 
2.1107. 

A comprehensive global sensitivity analysis has allowed us 

to pinpoint the parameters that wield the most influence 

over R0. Remarkably, our analysis underscores the pivotal 

role of interactions between healthy individuals and those 

asymptomatic, symptomatic, and Omicron-infected, in 

shaping infection rates within the community. Hence, strict 

adherence to the World Health Organization (WHO) 

guidelines emerges as an imperative. 

With the aid of our innovative numerical scheme, we've 

painted a vivid picture of the impact of various model 

parameters on disease containment. These visual 

representations serve as a compelling testament to the 

effectiveness of WHO recommendations in curtailing the 

Omicron variant's spread. 

In summation, our study underscores the paramount 

importance of unwavering adherence to public health 

directives in the battle against the Omicron variant, offering 

valuable insights into its intricate dynamics. 
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ABSTRACT 
 

Response Surface Methodology (RSM) finds utility in various fields, including 

Chemical, Physical, Meteorological, Industrial, and Biological applications. Estimating 

the slope of the response surface is a common task for experimenters. Understanding 

how the response surface changes, such as the effects of different fertilizers on crop 

yield or variations in chemical experiments, is of great interest. When a second-order 

response model isn't suitable for the design points, researchers continue the experiment 

to fit a third-order response surface. In certain Industrial and Meteorological 

applications, higher-order response surface designs become necessary. Gardiner et al. 

(1959) introduced third-order rotatable designs to explore response surfaces. Anjaneyulu 

et al. (1994-1995) developed Third Order Slope Rotatable Designs (TOSRD) using 

doubly balanced incomplete block designs. Anjaneyulu et al. (2001) introduced TOSRD 

with central composite type design points. Seshu Babu et al. (2011) investigated 

modified methods for constructing TOSRD using central composite designs. Seshu Babu 

et al. (2014) devised TOSRD using balanced incomplete block designs. Recognizing the 

broad applicability of third-order models in RSM and the significance of slope 

rotatability, this endeavor focuses on constructing TOSRD using symmetrical unequal 

block arrangements with two unequal block sizes. 

Keywords and phrases: Third Order Slope Rotatable Designs, Symmetrical Unequal Block 

Arrangements with Two Unequal Block Sizes. 
 

Doi: 10.48047/ecb/2023.12.4.292 

1.1 INTRODUCTION 

 
In 1957, Box and Hunter established that a design of order d (where d = 1, 2) is rotatable 

if and only if the moments of the independent variables match those of a spherical 

distribution up to order 2d or if these moments remain unchanged when rotated around its 

center. Gardiner et al. (1959) devised some third-order rotatable designs for two and three 

factors. Draper (1960a, b) expanded upon this by creating additional third-order rotatable 
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designs in three and four dimensions. Das (1961) contributed to the field by producing 

new Third Order Rotatable Designs (TORD) involving up to eight factors. Das and 

Narasimham (1962) developed both sequential and non-sequential TORD up to fifteen 

factors, employing Doubly Balanced Incomplete Block Designs (BIBD) and 

complementary BIBD. 

Several researchers shifted their focus from rotatability to slope rotatability. Hader and 

Park (1978) introduced slope rotatability for central composite designs. Victor Babu and 

Narasimham (1990) conducted a comprehensive study of Second Order Slope Rotatable 

Designs (SOSRD) and proposed various methods for their construction. Anjaneyulu et al. 

(1994-1995) explored the construction of Third Order Slope Rotatable Designs (TOSRD) 

using Doubly BIBD. Anjaneyulu et al. (2001) introduced and constructed TOSRD using 

Central Composite Designs (CCD). Seshu Babu et al. (2011) examined modified 

techniques for constructing TOSRD using CCD. Seshu Babu et al. (2015) constructed 

TOSRD using BIBD. 

In practical scenarios, estimating the response surface is a crucial task for experimenters. 

Various methods are employed to estimate the rates of change of the response surface, 

such as the yield of different crops under various fertilizers and chemical experiments. In 

the fields of chemical, physical, meteorological, industrial, and biological research, 

higher-order response surface designs are necessary. Given the wide applicability of 

third-order models in Response Surface Methodology (RSM) and the significance of 

slope rotatability, this study suggests the use of symmetrically unequal block 

arrangements with two different block sizes for constructing TOSRD. 

2.1 THIRD ORDER SLOPE ROTATABLE DESIGNS 

(c.f. Anjaneyulu et al (2001)) 

The general Third Order Response surface is 
 

…(2.1) 
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   

𝑖 

𝑖 

𝑖 

where e’s are independent random errors with same mean zero and variance    2 . 

 
Let D=((xiu)), i=1,2,3,. . .,v; u=1,2,3,. . .,N be a set of N design points to fit the third order 

response surface in(2.1). 

Definition of TOSRD: 

 
A general Third Order Response Surface Design D is said to be a Third Order Slope 

Rotatable Design (TOSRD) if from this design D, the variance of the estimate of first order 

partial derivative of y(x) with respect to each of independent variables (xi) is only a function 

of the distance (d2= ) of the point (x1,x2,x3,…,xv) from the origin(center), i.e., a third 

order response surface design is a TOSRD if 

 
V 

 yˆ  
=f(d2);  i=1,2,3,...,v …(2.2) x 

 i  
 

3.1 CONDITIONS FOR THIRD ORDER SLOPE ROTATABILITY 

 
Symmetry Assumptions 

 

A: All sums of products in which at least one of the x’s with an odd power are zero. 
 

B: (i) ∑ 𝑥2 = N 2 = Constant 

 
(ii) ∑ 𝑥4 = aN 4 = Constant 

 
(iii) ∑ 𝑥6 = bN 6 = Constant 

 
(iv) ∑ 𝑥2 𝑥2 = N 4 = Constant for i ≠ j 𝑖 𝑗 

 

(v) ∑ 𝑥2 𝑥4 = cN 6 = Constant for i ≠ j 𝑖 𝑗 

 

(vi) ∑ 𝑥2 𝑥2𝑥2 = N 6 = Constant for i ≠ j ≠ k …(3.1) 𝑖 𝑗    𝑘 

 

 
 

Slope Rotatability Conditions 
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2 

4 

2 

4 

4 

4 

2 

C: (i) 𝑉(𝑏̂𝑖𝑗𝑘) + 2 𝐶𝑜𝑣(𝑏̂𝑖𝑗𝑗  , 𝑏̂𝑖𝑘𝑘) − 2 V(𝑏̂𝑖𝑗𝑗) = 0 

 
 ( c – 3) ∆1= 0 where ∆1≠ 0 

 
 

c = 3 

 
(ii) {4 V(𝑏̂𝑖𝑖) + 6 Cov (𝑏̂𝑖  , 𝑏̂𝑖𝑗𝑗)} = V(𝑏̂𝑖𝑗) + 2Cov (𝑏̂𝑖  , 𝑏̂𝑖𝑗𝑗) 

 

 ∆1 [4 [v(5 − a) − (a − 3)2] + 2[𝑣(𝑎 − 5) + 4]] 

 −∆[2(𝑎 − 1)2 [9𝑎(𝑣 + 1) − 9(𝑣 − 1) + 3𝑎 − 𝑏]] = 0 
 

Where ∆= [ (𝑎 + 𝑣 − 1)4 − 𝑣2 ] > 0 

 ∆1= [26{𝑏(𝑣 + 1) − 9(𝑣 − 1)} − 2{𝑎2(𝑣 + 1) − (6𝑎 − 𝑏)(𝑣 − 1)}] > 0 

 
(iii) 𝑉(𝑏̂𝑖𝑗𝑗) = 9 𝑉(𝑏̂𝑖𝑖𝑖) 

 
 [26{𝑣(𝑏 − 27)} − 2{𝑎2𝑣 − 6𝑎(𝑣 − 2) + 𝑏(𝑣 − 2) − 18(𝑣 − 1)}] = 0 

 
(iv) 𝑉(𝑏̂𝑖𝑗𝑗) + 3Cov (𝑏̂𝑖𝑗𝑗  , 𝑏̂𝑖𝑘𝑘) = 0 

 
 [26{𝑣(𝑏 − 9)} − 2{𝑎2𝑣 − 6𝑎(𝑣 − 2) + 𝑏(𝑣 − 2) − 6𝑎}] = 0 …(3.5) 

 
Non-Singularity Conditions 

 

 

D: (i) 
 

 
4 𝑣 

2    
> 

(𝑎 + 𝑣 − 1) 
 
 

(ii)  

26 

2 > 
4 

 

 𝑎2{(𝑣 + 1) − (6𝑎 − 𝑏)(𝑣 − 1)} 
 

 

{𝑏(𝑣 + 1) − 9(𝑣 − 1)} 

 

 

 

 

 
…(3.6) 

 

 
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Where a,b,c, 2, 4 and 6 are constants and the summation is over the design points. 

 
4.1 TOSRD USING SYMMENTRICAL UNEQUAL BLOCK 

ARRANGEMENTS (SUBA) WITH TWO UNEQUAL BLOCK 

SIZES 

The arrangement of v- treatments   in b blocks where 

b1 blocks of size k1 and b2 blocks of size k2 is said to be a 

symmetrical unequal block arrangement with two unequal 

block sizes , if 

(i) Every treatment occurs biki/v blocks of size ki ( i = 1,2) 

and (ii)Every pair of first-associate treatments occurs 

together in u blocks of size k1 and in ( 𝜆 - u ) sets of 

size k2 and every pairof second-associate treatments 

occurs together in λ blocks of size k2. 

 
(ii) From (i) each treatment occurs [(b1k1)/v]+[(b2k2)/v] = r 

blocks in all. Note that are known as the parameters 

of the SUBA with two unequal block sizes. (c.f. 

Raghavarao 1971). 

 
 

"(v, b, r, k1, k2, b1, b2, λ)" represents a SUBA (Symmetrically Unequal Block 

Arrangement) design with two unequal block sizes. 

"2t(k)" denotes a fractional replicate of 2k in ±1 levels, where no interaction with fewer 

than five factors is confounded. 

 
 

"[1- (v,b,r,k1,k2 ,b1,b2, 𝜆) ] " represents the design points generated from the transpose 

of the incidence matrix of the SUBA with two unequal block sizes. 

[1- (v,b,r,k1,k2 ,b1,b2, 𝜆)] 2t(k) are the b2t(k)design points generated from the SUBA with 

two unequal block sizes through "multiplication." 
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The text mentions choosing additional unknown combinations (α, α, α, α, α, α) and 

multiplying them by 2t(v) associated combinations (or a suitable fraction of 2v associated 

combinations) to obtain 2t(v) additional design points. 

These design points generated through the SUBA with two unequal block sizes are 

then used to construct third-order slope rotatable designs using the same SUBA with two 

unequal block sizes. 

The design points, 

[1- (v,b,r,k1,k2 ,b1,b2, 𝜆)] 2t(k) 𝖴 (α , α, α, α, α , α )2t(v) 
 

Indeed create a v-dimensional third-order slope rotatable design using a SUBA 

(Symmetrically Unequal Block Arrangement) with two unequal block sizes, the total number 

of design points (N) is calculated as: 

N = b2t(k) + 2t(v) …(4.1) 

For these design points 

 
(i)   = 2t(v)α2 + r2t(k) = N  

 
(ii)  = 2t(v)α4 + r2t(k) = aN  

 
(iii)  = 2t(v)α6+ r2t(k) = bN  

 
(iv)  = 2t(v)α4 + 𝜆 2t(k) = N  

 
(v)  = 2t(v)α6 + 𝜆 2t(k) = cN  

 
(vi)  = 2t(v)α6 +( 𝜆 -1) 2t(k) =N   …(4.2) 

 
The design points satisfy all the symmetry assumptions (A) and (B) in (3.1). We solve the 

equations C(i) to C(iv) in (3.5) subject to (3.6). 

Example (4.1) 

 
To construct the TOSRD with SUBA blocks of unequal sizes, the following design points 

must be considered: 

[1- (6,7,3,2,3,3,4,1) ] 2t(6) 𝖴 (α , α, α, α, α , α )2t(3) 
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Thus we get N = b2t(k) + 2t(v) = 88 design points. 

 
For the above design points we have 

(i)  =32α2 +24= N  

 
(ii)  = 32α4 + 24 = aN  

 
(iii)  = 32α6 + 24 = bN  

 
(iv)  = 32α4 + 8 = N  

 
(v)  = 32α6 + 8 = cN  

 
(vi)  = 32α6 = N   …(4.3) 

By solving the TOSRD conditions C(i) to C(iv) of (3.5) using (4.3), we get 

α2 = 0.5 

From (i),(iv) and (vi) of (4.3) we will get ,  and  

 𝜆 2 =0.454545, 𝜆 4 = 0.181818 and 𝜆 6 = 0.045455 
 

From (ii,iv), (iii,vi) and (v,vi) of (4.3) we have a, b and c 

a = 2, b = 7 and c = 3. 

The statement "It can be verified that non-singularity conditions (i) and (ii) of (3.6) are 

satisfied" implies that conditions (i) and (ii) as specified in equation (3.6) have been assessed 

and found to be met. 
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ABSTRACT 
 

Response Surface Methodology (RSM) finds utility in various fields, including 

Chemical, Physical, Meteorological, Industrial, and Biological applications. Estimating 

the slope of the response surface is a common task for experimenters. Understanding 

how the response surface changes, such as the effects of different fertilizers on crop 

yield or variations in chemical experiments, is of great interest. When a second-order 

response model isn't suitable for the design points, researchers continue the experiment 

to fit a third-order response surface. In certain Industrial and Meteorological 

applications, higher-order response surface designs become necessary. Gardiner et al. 

(1959) introduced third-order rotatable designs to explore response surfaces. Anjaneyulu 

et al. (1994-1995) developed Third Order Slope Rotatable Designs (TOSRD) using 

doubly balanced incomplete block designs. Anjaneyulu et al. (2001) introduced TOSRD 

with central composite type design points. Seshu Babu et al. (2011) investigated 

modified methods for constructing TOSRD using central composite designs. Seshu Babu 

et al. (2014) devised TOSRD using balanced incomplete block designs. Recognizing the 

broad applicability of third-order models in RSM and the significance of slope 

rotatability, this endeavor focuses on constructing TOSRD using symmetrical unequal 

block arrangements with two unequal block sizes. 

Keywords and phrases: Third Order Slope Rotatable Designs, Symmetrical Unequal Block 

Arrangements with Two Unequal Block Sizes. 
 

Doi: 10.48047/ecb/2023.12.4.292 

1.1 INTRODUCTION 

 
In 1957, Box and Hunter established that a design of order d (where d = 1, 2) is rotatable 

if and only if the moments of the independent variables match those of a spherical 

distribution up to order 2d or if these moments remain unchanged when rotated around its 

center. Gardiner et al. (1959) devised some third-order rotatable designs for two and three 

factors. Draper (1960a, b) expanded upon this by creating additional third-order rotatable 
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ABSTRACT: 

Inula Recemosa is one of the medicinal plants in Indian medicinal tradition. In this present study 

a phytochemical analysis was carried out on Hexane and Chloroform leaf extracts of Inula 

Recemosa. The studies revealed the presence of phytochemical constituents like Glycosides, 

Alkaloids, Quinones, Terpenoids and steroids in Hexane extract and Glycosides, Flavonoids, 

Quinones, Carbohydrates, Terpenoids and Steroids in Chloroform extract.  A Flame photometric 

method was successfully employed for the quantitative determination of Sodium, Potassium and 

Calcium in leaf powder of Inula recemosa and the results showed the presence of good quantity of 

minerals (Na, K and Ca) in the leaf powder of the plant.  

KEY WORDS:  Inula Recemosa, Phytochemical analysis, Phytochemical constituents and Flame 

photometry. 
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INTRODUCTION 

INULA RECEMOSA commonly known as Pushkaramoola)(Fig. 1) is a genus: INULA(L) of the 

ASTERACEAE family. This plant is native to the temperate and alpine western Himalayas of 

India, China, Afghanistan, Kashmir, Nepal, Pakistan. [1,2]   The roots are widely used locally in 

indigenous medicine as an expectorant and in veterinary medicine as a tonic. It has also been 

introduced as an ornamental plant and medicinal herb in many countries.[3,4] It is a common 

perennial herb with a height extending from 0.5 to 1.5meters.  The stem is groove, rough 

and   hairy. The leaves of these plant are large elliptical, and 3 to 6 cm long with 2-3cm breadth 

having long petioles. The fruits being slender achenes ,0.4cm long be whiskered with o.75cm 

meters long pappus hairs. The flowers are bright yellow in colour with many in heads,0.5-1cm in 

diameter. Literature survey reveals that plant consists of various Phytochemical constituents which 

have been used for various medicinal values.[5] The plant extract and its isolated active 

constituents show promising activity against abdominal pain, acute enteritis, bacillary dysentery, 

expectorant and tonic. [6] Native Americans use this plant for treatment of tuberculosis[7] . Root 

powder is reportedly hypoglycemic and hypocholesterolemic in human subjects [8]. It brought 

about a beneficial improvement in ST-T changes in ECG of patients with Ischemic heart disease 

(IHD). [9] Combination therapy of Inula racemosa with other plants and extracts has also shown 

substantial biological activities. It is anti-anginal and hypolipidemic when used in combination 

with guggulu in patients with Ischemic heart disease [10]. It exerts cardioprotective effect in 

https://en.wikipedia.org/wiki/Ornamental_plant
https://en.wikipedia.org/wiki/Medicinal_herb
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isoproterenol induced myocardial ischemia in rats when used in combination with drugs 

Terminalia arjuna and Commiphora mukul[11]. It reduced corticosteroid induced hyperglycaemia 

in mice when used with Gymnema leaf extract [12].    

Biological Activity of Different extracts of Inula racemose exhibits Adrenergic β-Receptor 

Blocking Activity[13], Antibacterial Activity[14], Mosquito Larvicidal Activity[15], Antifungal 

Activity[16], Anti-Inflammatory Activity[17,18], Analgesic Activity[19], Cytotoxic Activity[20-

23], Adaptogenic Activity[23], Hepatoprotective Activity[24,25],  Anti-Allergic Activity[26-28], 

Antioxidant Activity[29], Antiasthmatic Activity[30], Antimutagenic and Antiapoptotic 

Effects[31], Hypoglycemic Activity[32-38], Cardioprotective Activity[39-42].  In this present 

study we studied about phytochemical constituents and Flame photometric determination of 

minerals like Sodium, Potassium and Calcium present in  extracts of leave powdrer of Inula 

Recemosa which was not reported early.    

 

Figure. 1: 

 

NATURAL HABITAT: 

Among the 20 species of Inula occurring wild in India, five are consider to be of economic value. 

Of these I. racemosa has gained some prominence as a medicinal and aromatic plant and is now 

grown on a small scale in Lahaul valley in northwestern. 

MATERIALS AND METHODS 

Collection of Samples 

Healthy plants of Inula recemosa were collected from Uttarakhand, India. The leaves were cleaned 

to eliminate dust particles from leaves and the leaves were dried in air current. Then Finally the 

leaves were grinded we got a powder of leaves. 
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PREPARATION OF PLANT EXTRACT 

The leaves of Inula recemosa were shade dried, powered and extracted using two different solvents 

such as HEXANE, CHLOFORM In a Soxhlet apparatus. we got the extract from the plant material 

by using two different solvents, the extraction is done with the 5-6 cycles with each solvent. The 

solvents was evaporated on water bath, finally we got the crude material of the plant. 

QUALITATIVE ANALYSIS OF PHYTOCHEMICALS 

For preliminary phytochemical screening, standard assays were performed in different extract of 

Inula recemosa. Phytoconstituents such as Glycoside,Saponins, Alkaloids, Flavonoids, Quinones, 

Carbohydrates, Terpenoids, Steroids. 

QUALITATIVE ANALYSIS OF PHYTOCHEMICALS 

Test for Glycosides: 

5ml of each extract was treated with 2ml of CH3COOH in a test tube and a drop of ferric chloride 

solution was added to it. This was carefully underplayed with 1ml of conc.H2SO4. A brown ring 

at interface is appeared, it indicates the presence of glycosides in it. 

Test for Alkaloid: 

Take small amount of extract  was treated with 3-5 drops of wagner’s reagent it turns to reddish 

colour, so it indicates the presence of alkaloids. 

Test for Flavonoid: 

To a portion of dissolved extract,  few drops of 10% of ferric  chloride solution is added. A green 

colour is observed, it indicates the presence of flavonoids. 

Test for Quinone: 

A small amount of extract was treated with conc. HCL. A yellow precipitate is observed , indicates 

the presence of Quinones. 

Test for Carbohydrates; 

The Aqueous ethanol extract of (0.5 g ms in 5ml of H2O) was added to boiling Fehling’s solution 

(a+b) in a test tube , a colour solution is observed . It indicates the presence of carbohydrates. 

Test for Terpenoid: 

To 0.5gms of extract was added to 2ml of chloroform . 3ml of conc H2SO4 was carefully added ,it 

turns to reddish brown colour . it indicates the presence of Terpenoids. 
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Test for Steroid: 

To 1ml of extract was treated with 2ml of chloroform and equal amount of conc.H2SO4 was added 

. it turns to red colour . it indicates the presence of sterols and steroids. 

 

Table-1:Phytochemical test carried out the INULA RECEMOSA leave extract in two 

different solvents. 

S.no         Phytochemical Tests       HEXANE  CHLOROFORM 

1. Glycoside               +               + 

2. Alkaloid               +               - 

3. Flavonoid                -               + 

4. Quinone               +               + 

5. Carbohydrates                -               + 

6. Terpenoid               +                + 

7. Steroid               +               + 

 

FLAME -PHOTOMETRY ANALYSIS 

To the Estimation of SODIUM, POTASSIUM, CALSIUM in plant material by using flame 

photometry. 

PRINCIPLE: 

In a flame photometer source of light is not required since it is the measured constituent of the 

sample that is emitting the light. The energy that is needed for the excitation is produced by the 

burning of acetylene or natural gas in the presence of air or oxygen. The most sensitive part of the 

instrument is the aspirator and the burners. The gases play an important role in the aspiration and 

while making the aerosol. The air sucks up the sample and passes it into the aspirator where the 

bigger drops condense and could be eliminated. The monochromator selects the suitable 

wavelength of emitted light. The usual optical filters could be used. The emitted light reaches the 

detector. This is a photomultiplier producing electrical signal proportional to the intensity of 

emitted light.  

When a solution of sodium and potassium samples were sprayed into a flame, droplet of sample 

will be formed and get converted into fine residue by the thermal energy of flame and finally into 

formation of neutral free sodium/potassium ions. These neutral free atoms are converted into 

excited state atom again by thermal energy of flame. The excited state atoms return to the ground 

state with emission of radiation of specific wavelength. Wavelength of radiation emitted is the 
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characterization of a particular element in the sample and the intensity of radiation emitted depends 

on the concentration on of element in the sample. 

 

 

 

PREPARATION OF SOLUTIONS 

 Stock NaCl Solution( 1000ppm Na): 

1.Take 0.254gm of analytical grade NaCl. 

2.Quantitavelytransfer the weighed sample to a volumetric flask of 1dm3capcity and add sufficient 

distilled water to dissolve it. 

3.Make up the 1000ml volumetric flask upto the mark. 

4.Now pipette out the 10ml of 1000ppm NaCl solution and transfer into 100mlvolumetric flask 

and make up with the distilled water to the 100ml V.flask upto the mark finally we get the 100ppm 

solution of NaCl. 

Stock KCl solution(1000ppm K): 

1.Take 1.908gm of analytical grade KCl. 

2.Quantitavelytransfer the weighed sample to a volumetric flask of 1dm3capcity and add sufficient 

distilled water to dissolve it. 

3.Make up the 1000ml volumetric flask upto the mark. 

4.Now pipette out the 10ml of 1000ppm KCl solution and transfer into 100mlvolumetric flask and 

make up with the distilled water to the 100ml V.flask upto the mark finally we get the 100ppm 

solution of KCl. 

Stock CaCO3 solution(1000ppm Ca): 

1.Dissolve 2.497gm CaCO3 in approx.,300ml distilled water and add 10ml conc. HCL dilute to 

1000ml. The same solution is  1400ppm as CaO 

2.Now pipette out the 10ml of 1000ppm CaCO3 solution and transfer into 100mlvolumetric flask 

and make up with the distilled water to the 100ml V.flask upto the mark finally we get the 100ppm 

solution of CaCO3. 

OBSERVATION TABLE 

Concentration 

(mcg/mL) 

% Flame Intensity 

Na K Ca 

10 10.36 10.05 30.13 

20 24.68 23.28 60.07 



Phytochemical Analysis and Flame Photometric Studies of Hexane and Chloroform leaf extracts of Inula Recemosa 

                                                                                                                              Section A-Research Paper 

 

Eur. Chem. Bull. 2023,12( issue 2), 311-320                                                                                                                           316 

 

40 58.49 49.04 120.09 

60 68.60 67.80 180.09 

80 87.48 86.17 241.13 

100 97.96 99.36 298.59 

Unknown 11.49 95.68 168.91 

 

Based on the above table when the unknown solution is introduced to the flame the flame colour 

is changed. The change of flame indicates the presence of different alkali metals present in it. 

Here Orange colour indicates the presence of CALCIUM (Ca). 

         Violet colour indicates the presence of POTASSIUM (K).  

          Red colour indicates the presence of SODIUM (Na). 

A graph drawn between the concentration and Intensity to the NaCl, KCl, CaCO3  

Graph-1 

                 

Graph-2 
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Graph-3 
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Abstract

In this digital era, all communications are executed over the internet. As there are numerous users and attackers over

the internet, confidential data face many security issues. Nowadays, Deoxyribonucleic Acid (DNA) computing is an

advanced field for improving data security. In DNA cryptography, data are converted into DNA bases, namely

Adenine(A), Guanine(G), Cytosine(C) and Thymine(T), instead of using binary values 0 and 1. To improve data security,

in this chapter, a novel two layers scheme has been proposed by using DNA computing. The first layer converts the

secret data into DNA bases, while in the second layer, these are wrapped in an image making it more secure. The

second layer is mainly responsible for hiding the data known as steganography. The proposed scheme not only hides

the data, but also encrypts the secret data by using a DNA ASCII Table. The proposed scheme is secured against

masquerade attack, brute force attack, ciphertext only attack, known plaintext attack and man-in-the-middle attack. To

evaluate the performance of the proposed scheme, Peak Signal-to-Noise Ratio (PSNR), Mean Square Error (MSE), and

Structural Similarity Index (SSIM) values are considered. Results and discussion prove the efficiency of the proposed

scheme.

Introduction

Improving data security is always a key aspect in the field of computer science. With the advancement of technologies,

such as cloud computing, big data and many more, users always communicate their confidential data through the

internet. Here, the main concern is that the exchanging of data must not breach data security. Sometimes, attackers

hack the confidential data. They hack the secret key, and they also even replace the sensitive data by their fake data. To

solve such critical issues, researchers are continuously developing novel cryptographic and steganographic algorithms,

to address data security issues. By using efficient cryptographic and steganographic algorithms unauthorized data

access can be prevented [1], [2], [3], [4]. Cryptography is a technique in which plaintext of data are transformed into a

secret form called as ciphertext by using an algorithm. Many people use cryptography to make their information

unreadable. However, it must satisfy the CIA (Confidentiality, Integrity and Availability) triad. On the other hand,

a b c
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steganography conceals the existence of the data. Numerous algorithms are available based on symmetric and

asymmetric cryptosystem. The symmetric cryptosystem contains only one key that is used for both data encryption

and data decryption. The single key is shared between both the sender and receiver through a secure channel before

applying the algorithm. Some examples of symmetric algorithms are Data Encryption Standard (DES), Advanced

Encryption Standard (AES), Blowfish, International Data Encryption Algorithm(IDEA), etc. In the asymmetric

cryptosystem, both parties use two keys, namely, private key and public key. The public key can be shared in the public

domain, and the private key is always kept secret. The process of managing both the keys has several steps like

generating key, distribution of key and key revocation. When a key is strong and complex, it improves data security.

Some popular examples of asymmetric algorithms are RSA (Rivest-Shamir-Adleman) algorithm, Diffie Hellman

algorithm, etc. Though asymmetric cryptosystem is much popular, sometimes, it is vulnerable to many attacks like

chosen-plaintext attack, man-in-the middle-attack, etc. In addition, it gives a low performance. In Elliptic Curve

Cryptography (ECC) algorithm, which is an asymmetric cryptosystem, it is difficult to find the positions of the curve to

data encrypt, and as result, it creates confusion for the receiver to decrypt the information. Similarly, the RSA algorithm

has the problem to find the value of prime factorization [5]. Currently, many attacks are being developed by hackers to

retrieve the confidential information. Therefore, researchers are focusing on quantum cryptography, which is based on

quantum mechanics. Here, data is sent by encrypting the photon value, and the identification of photon is possible only

at a distance of 90 miles [6], [7], [8], [9]. It is based on the laws of physics. This technique is secured; however, it costs

high for implementation. In steganography, the data is usually embedded into a text, image, audio, video, etc. This

technique hides the secret information to prevent it from unauthorized users. Short encrypted messages can be sent to

the receiver by covering the message with an image, which improves data security. The goal of steganography is to

provide the sealed information. Henceforth, it is hard for the third person or attackers to know about the presence of

the masked message in the cover media like images, audios, videos, etc. [10], [11], [12], [13]. The cover media that is

used as a data carrier is the most important aspect to conceal the data. The existing models use text, image, audio,

video, DNA, etc. as covering media. To apply steganography for text data, modification is done in the paragraph layout.

The identification of hidden text becomes easy by doing steganalysis. Even though it occupies less memory, it is not

preferable for security aspects. Images are also used as a carrier to keep the short messages either in the place of iris or

other facial parts. Audios are used as a carrier by placing the message inaudible frequency positions or converting the

frequencies into binary format, and then, apply some XOR functions by using key [14], [15].Video is also used as a data

carrier, where the video is divided into several frames, and then, an insertion technique is applied for embedding data

in any one of the frames [16], [17].

To solve the above mentioned problem, currently, researchers are using DNA computing, which was first introduced by

L M. Adleman in 1994. As mentioned earlier, each DNA molecule contains four nitrogenous bases, namely Adenine,

Guanine, Cytosine and Thymine. A and G are called purines and Cand Tare called pyrimidines [18], [19]. The nucleotides

in DNA are structured in a long strand, one strand from 5′ to 3′ direction and another strand from 3′ to 5′ direction;

this is how the structure of double helix is formed [20]. DNA has the ability to replicate itself, i.e., it produces its own

identical copies. The human body consists of 3 billion bases. In DNA, one base is paired with another, i.e., “A” is paired

with “T” and “C” is paired with “G,” which is known as Watson-Crick complementary pair rule. In DNA computing,

basic concepts of DNA molecules and hardware are used for computation. DNA computing is popular due to its

advanced features, such as storage and massively parallel capabilities and many more. The massive parallelism of DNA

computing is one of the key factors, which supports executing a complex operation in a small amount of time.

Approximately 700 TB of information can be stored in 1 g DNA bases [21]. Thus, few grams DNA can store the data of

the world. DNA encoding plays a key role while transmitting the data from its plaintext into the corresponding DNA

sequence or strand. Here, each DNA base can have a binary value like A can be used for representing 00, C can be used

for representing 01. In the same way, G can be used for representing 10 and T for 11. However, anyone can assign any

rule to convert the binary values, i.e., plaintext to the DNA bases. As there are four DNA bases, there can be4! i.e., 24

processes of assigning DNA bases to its corresponding binary values. So, to achieve enhanced security, different values



can be assigned to each DNA base. However, it should be remembered that the complementary pair rule must be

maintained [22].

In the last few years, several models are developed based on DNA computing to improve data security. Namasudra et al.

[23] have proposed a scheme for securing multimedia by using DNA based encryption in the cloud environment. Here,

a 1024-bit secret key and user's attributes are used to encrypt any multimedia file. In 2020, a novel fuzzy DNA

computing based image encryption and steganography technique model was proposed [24]. Here, a simple chaotic

map is used along with DNA computing, and to get the final encrypted image, the wavelet fusion algorithm is used for

fusing the resulting four fuzz-DNA encoded images. Alsaffar et al. [25] have proposed a steganography model using

DNA computing and AES algorithm to hide a compressed text in a color image. In this scheme, the size of data is

reduced to 75% after the encryption process. In 2021, Setiadi [26] have suggested a measurement tool for the quality

assessment of steganography. Based on the results of this study, Structural Similarity Index (SSIM) is a better measure

of imperceptibility in all aspects. In [27], Abdelfattah et al. have suggested a secure image encryption scheme based on

DNA computing. In this scheme, a new multi chaotic map is introduced for wireless area networks to improve security.

This scheme uses the patient medical images and hides the patient information in that image using the Least

Significant Bit (LSB) technique. It supports that the information is visually unavailable to unauthorized persons or

hackers. Verma et al. [28] have proposed a model for image steganography based on LSB. Security analysis of this

scheme is done by using histogram analysis and the quality of an image is tested based on two factors, namely, Peak

Signal-to-Noise Ratio (PSNR) and Mean Square Error (MSE). Swain et al. [29] have proposed a novel steganography

technique by mapping words with a LSB array. In this scheme, steganographic and start indices are noted down based

on the different words of the secret messages and they are mapped on the chosen array. All these schemes are unable

to achieve high security and involve many complex operations. In many cases, the performance of a system is

degraded.

To solve the problems of the existing schemes, in this chapter, a novel scheme is proposed in which a DNA strand is

used as a data carrier to hide the information. In the proposed scheme, the information is first converting into DNA

bases by using DNA cryptography [30], [31]. Here, DNA sequence is used as a data carrier in addition to the existing

carriers like image, audio or video, which improves data security. The proposed work consists of two layers. The first

layer deals with the encryption of the secret message by using a DNA-based American Standard Code for Information

Interchange (ASCII) table. Here, the message is converted into a DNA sequence and a random key is also generated from

the input image. This process strengthens the proposed scheme because when the encrypted secret message is hidden

in the cover media, the probability of hacking the information becomes less. The second layer is responsible for hidden

the encrypted data in an image in the form of DNA bases. Identifying the hidden information from the image becomes

difficult for the intruders. The combination of cryptography and steganography in the proposed approach improves

data security significantly.

The major contributions of the proposed work are as follows:

(1) In this chapter, an ovel model is designed for data encryption by using a DNA based ASCII table.

(2) To hide the existence of encrypted data, it is embedded in an image in the form of DNA bases, which improves data

security significantly.

(3) Security analysis and experimental results of the proposed methodology are tabulated to prove its efficiency.

Section 2 discusses several existing works with their drawbacks. Section 3 explains the background study of the

proposed scheme, i.e., protein synthesisation and the use of a structured codon table in the protein synthesis process.

Then, Section 4 describes the entire proposed work in detail. In Section 5, the security analysis of the proposed scheme

is presented, and Section 6 discusses the results and discussion of the proposed scheme. At last, Section 7 concludes

the overall chapter.



Section snippets

Literature reviews

Gehani et al. [32] have developed a model by using a substitution method based on the distinct One-Time Pad (OTP)

technique and DNA computing. This scheme uses basic principles of DNA computing suggested by L. M. Adleman [33],

[34], [35], [36]. Gehani et al. have used DNA computing for data encryption and they have maintained a codebook,

which is helpful to convert the block of plaintext to the encrypted data. In 1999, Clelland et al. [37] have proposed a

steganography model that uses DNA…

Background study

As discussed in Section 2 most of the researchers have used the central dogma of molecular biology to improve data

security by proposing novel encryption algorithms. In central the dogma of molecular biology, DNA sequences are

converted into RNA sequences in the transcription phase, and then, these RNA sequences are again converted into

protein structure in the translation phase. Here, one important point to be noted about the transcription phase is that

Uracil(U) is used instead of Thymine…

Proposed scheme

In this section, a DNA-based steganography algorithm is proposed to enhance the security of information using dual

layer technique. The proposed scheme mainly focuses on hiding the information in the form of DNA bases in an image.

The key feature of this proposed scheme is generating a random key of length 128-bit from the input image by using a

pseudo random number generator. This proposed scheme uses a randomly generated DNA computing based ASCII

table, i.e. Table 2. The different table is…

Security analysis

Attackers and malicious users use many attacks to hack the data or key by using numerous attacks. For any

cryptographic algorithm, it is very important to provide strong security of confidential data against security attacks.

The proposed data encryption technique is secured against many attacks, namely masquerade attack, brute force

attack, ciphertext only attack, known plaintext attack and man-in-the-middle attack. The security analysis of the

proposed scheme has been discussed in this…

Performance analysis

The performance of the proposed algorithm can be evaluated based on the three parameters PSNR, MSE and SSIM.

These metrics are used to know the visual quality of an image after embedding the secret message in the original

image.

The strength of a steganography technique mainly depends upon the image quality, when an image is considered as

the cover media. There are several techniques to measure the quality of an image. They are classified as Full Reference

(FR), Reduced Reference (RR) and No…

Conclusions

DNA cryptography and DNA steganography are emerging fields in supporting security of data transmission through an

untrusted channel. In this chapter, a novel scheme has been proposed for data communication, which is secured



against many security attacks, namely, masquerade attack, brute force attack, ciphertext only attack, known plaintext

attack and man-in-the-middle attack. The proposed scheme has two stages or phases. In the first phase, data are

encrypted by using a novel DNA computing…
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ABSTRACT 

 Modern customers are becoming more conscious of these challenges, and businesses are 

responding by implementing "green marketing" techniques. Creating and promoting items that 

are considered safe for the environment is referred to as "green marketing. The association 

between several social media motivational elements and Indian customers' attitudes toward eco-

friendly items and readiness to pay a premium price for them is identified and empirically 

analyzed in this paper. According to the research, six critical social media motivational variables 

influence consumer environmental concerns: word-of-mouth, interaction, amusement, trendiness, 

reliance, and trust. Consumers' problems affect their attitude, and the resulting good mood has a 

significant and advantageous impact on consumers' willingness. Because the construct of 

willingness to pay more for green items has received substantially less attention in the Indian 

context, this research takes the initiative to analyze it. In this way, the current study is novel and 

provides essential information about how social media affects customers' intentions to buy green 

products concerning their demographic features. Sample of 231 respondents that includes 

marketers and consumers both were surveyed to know the role and impact of “social media 

marketing on green consumption behavior”. The study concludes that there is a significant 

impact of “social media marketing on green consumption behavior”. 

Keywords- Social Media, Marketing, Green Consumption, Concern, Affect, Buying, Customers, 

Products, Interaction, Trust. 

INTRODUCTION 

With the development of the internet and globalization, the social media revolution was born. 

Users can generate, discuss, and interact with information and other product/service-related 

information on various social networking sites, including Facebook, Whatsapp, Instagram, 

Twitter, LinkedIn, etc. Social media has supplanted other traditional forms of media in the 

twenty-first century. For businesses, this presents both an opportunity and a threat. 
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With the growth of online marketing communication, which involves various attitude 

components, including delivering up-to-date information, developing relationships, customer 

service, word-of-mouth, two-way communication, etc., social networking advertising came into 

being. It is advised that businesses utilizing social media should pay close attention to how their 

followers behave (Ismail, 2017). Environmental education is increasingly focused on public 

environmental concerns and the expanding use of social media. It is not sufficient to have a 

positive attitude toward the environment; one must also behave accordingly. When taking 

environmental action, the people needed clarification and were underprepared. Numerous 

businesses experimented with more methods of controlling their online presence as internet 

usage grew (Johnson & Chattaraman, 2019). They experimented with different business 

strategies that might open up more potential for them than the internet. The value of social media 

for businesses, particularly from a direct marketing standpoint, has been demonstrated by various 

studies undertaken in the previous two decades. Businesses should be aware of the needs of their 

customers and plan their marketing initiatives accordingly. They ought to plan memorable 

occasions (Kumar & Chamoli, 2019). Louis Vuitton, for instance, broadcasts live fashion 

displays on Facebook. In addition to creating iPhone applications, businesses like Ralph Lauren, 

Gucci, Chanel, and others also have Facebook, TikTok, Twitter, YouTube, and Instagram 

accounts. This removes limitations on time, place, and media for communication between a 

brand and a customer. One of the most widely used platforms for advertising goods, maintaining 

relationships, and interacting with clients is Facebook. 

Any business can use various Facebook posts or content to inform clients about its products, 

services, and deals. Facebook allows businesses to hear from recent and potential customers 

(Bedard & Tolmie, 2018). Businesses can better comprehend client wants and perspectives by 

doing this. 

Additionally, Facebook fan sites are employed to advertise discount coupons, disseminate details 

about promotions, and administer customer competitions. Consumers can produce, publish, or 

disseminate social media content that influences their behavioral intentions. Consumers can 

converse and do information searches via social media. Consumers can get increasingly 

immersed in the online environment thanks to social media platforms like Facebook, Instagram, 

TikTok, Twitter, and YouTube. Additionally, it gives businesses different opportunities to sell 

their goods and services and determine consumer demand (Paco et al., 2019) 

LITERATURE OF REVIEW 

Yadav and Pathak (2017) Social media's accessibility has made it a desirable means of 

communication for businesses. Businesses have come to understand the value of social media as 

a tool for connecting with customers and promoting their products. Social media has much room 
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to expand in the future. Social media must be fully utilized to maximize its advantages for 

society because it has become a crucial means of communication with millennials. The current 

article has investigated how social media influences millennials' desire to make green purchases. 

Greener consumer habits will encourage resource conservation, environmental improvement, and 

a decrease in resource waste. The current study has added to the body of knowledge by offering 

insightful new information. The study has outlined how social media influences millennials' 

plans to make green purchases. Being a sizable portion of the population, millennials play a 

significant role in consumerism and are responsible for the environment. 

Chin et al. (2018). Social media demand: As people and companies have more access to 

information, searching for, exchanging, and storing information has become more economical. 

As a result, firms can reach more clients, make more money, and compete more effectively. It 

will also improve the role of information as a resource in managing the economic system. The 

promotion and realization of shared corporate funds, such as goods and services, and the choice 

of effective promotional methods for each product are made possible via marketing technology. 

It also increases the efficiency of their operations. In the digital economy, leveraging social 

media for advertising can instantly and consistently increase brand loyalty by allowing 

businesses to connect with potential customers. Because of this, many firms see the value and 

necessity of doing so. 

Murwaningtyas et al. (2020). Consumer interest in green cosmetics is rising; moreover, the 

literature needs to include solid studies on how attitudes and motives for these goods are formed. 

Social media has recently had a significant impact on how businesses and consumers 

communicate with one another as well as with one another. By examining the influence of social 

media on customers' motives and buying intentions for green cosmetics, the present study's 

findings add to the hypothesis. The findings confirm the attitude's capacity for predicting 

intentions to buy green cosmetics and expand the model by considering how the internet 

functions as a source of information for the growth of these antecedents. The findings 

demonstrate the influence of altruistic motivation on attitude and purchase intention for green 

cosmetics. 

Ma et al. ( 2018). The study supplies several aspects that will aid researchers and marketers in 

comprehending Indian customers' readiness to purchase green products while utilizing the well-

liked social media platforms now in style. The study is unique and ground-breaking in that it aids 

in analyzing customer willingness, a topic that has not been extensively studied in the Indian 

setting. Additionally, it aids in the detailed analysis of how social media activities related to 

consumer attitudes and willingness. The study also developed and improved a scale for 

measuring social networking-related motivators for environmentally friendly products in India, 
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which will be helpful for academic researchers and practitioners working in green marketing to 

gauge Indian customers' environmental behavior. 

Bilgin (2018) It is crucial to emphasize the significance of ethical consideration when supporting 

companies that produce green goods, electric cars being one example. Additionally, adopting 

environmental concerns aids businesses in becoming leaders if doing so offers consumers both 

direct and indirect benefits, as per green marketing or a green entrepreneurial approach. 

Emerging economies build "green" economies based on elements and practices fundamentally 

different from those of most developed countries. The large-scale, largely unrealized potential 

exists in emerging economies for "green" growth. To build marketing theories and models 

connected to attracting customers to green products by comparison testing between emerging and 

mature markets, the study recommended more innovative research on green consumption and 

social media. 

Kang and Kim (2017) This study represents the first deliberate attempt to review the literature 

on applying social network activities to the green marketing idea. Consequently, a 

comprehensive and comprehensible overview of the topic was created. The study summarized 

the retrieved papers according to four primary thematic foci—brand general marketing 

techniques, brand promotion tactics, factors influencing consumer behavior, and promoting 

environmental consciousness. First, this study clearly outlines the implications for marketers of 

the increased interest in green marketing. This shows that interest in the subject is proliferating 

and that using green marketing strategies is not simply a fad but a significant concern when 

producing products and services and organizing marketing campaigns. 

Nassar & Strielkowski (2022). On social media, marketers, and advertisers are increasingly 

promoting green products. Social media is less regulated than traditional media, so green 

advertising frequently needs more trustworthy information regarding a product's environmental 

benefits. These environmentally friendly commercials can make consumers wary of 

greenwashing. According to this study, customers' intentions to make green purchases are 

influenced by consumers' perceptions of the usefulness of the information they get. 

Interdependent self-construal and independent self-construal both favorably and negatively 

regulate this indirect connection. The study's conclusions imply that effective marketing of green 

products depends on truthful and consumer-specific green advertising. 

(Zollo et al., 2020) This study contributes in some ways. First, the literature analysis revealed 

few studies of green consumerism in developing countries. These issues merit additional focus in 

this sector. This study showed the extensive usage of social media marketing and its importance 

in comprehending sustainable consumption in emerging economies. These factors are affected by 

product knowledge, PCE, attitudes toward and plan to purchase green goods. Second, this study 
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provided a more detailed understanding of the desire to buy green goods by focusing on 

consumer groups inside the social media setting. Finally, this study considered the significant 

influence that market sectors have on consumers' willingness to buy green products. 

Abbas et al. (2019). The study supplies several aspects that will aid researchers and marketers in 

comprehending Indian customers' readiness to purchase green products while utilizing the well-

liked social media platforms now in style. The study is unique and ground-breaking in that it aids 

in analyzing customer willingness, a topic that has not been extensively studied in the Indian 

setting. The study's identification of the most pertinent online activities for green products in the 

Indian context and the creation of a scale for measuring them are further contributions; This 

would be useful for academic academics and practitioners involved in the green marketing 

industry to comprehend the green purchasing habits of Indian customers. (Kudeshia and Mittal, 

2015) Facebook fan page has a positive impact on the purchase intention, brand image and leads 

to positive word of mouth. 

Dangelico & Vocalelli (2017) This study aims to ascertain how social media marketing and 

green products affect consumer purchase behavior. Environmental issues are now considered 

when deciding whether to use a green product. At the same time, social media marketing is a 

way for businesses to engage in social media to use it later to influence customer purchases. 

Additionally, this is brought on by the renewal of numerous products, which results in a supply 

shortage. The findings of this study are confirmed by research that indicates that social media 

marketing strategies such as email marketing, which is one example, do not significantly affect 

consumer purchasing behavior. 

OBJECTIVE 

1. To know the role of “social media marketing on green consumption behaviour”. 

2. To know the impact of “social media marketing on green consumption behaviour”.  

METHODOLOGY  

Sample of 231 respondents that includes marketers and consumers both were surveyed to know 

the role and impact of “social media marketing on green consumption behavior”. The survey was 

conducted with the help of a questionnaire and convenient sampling method was used to collect 

the primary data. The data was analyzed with the help of Mean and t-test to get the end results.   

FINDING  

Table above is showing general details of the respondents in which 36.8% are male and 63.2% 

are female. Among them 30.7% are below 34 years of age, 40.3% are from the age group of 34-
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42 years and rest 29.0% are above 42 years. 53.2% respondents are marketers and rest 46.8% are 

consumers.  

Table 1 General Details 

Variable  Respondent Percentage 

Gender    

Male  146 63.2 

Female  85 36.8 

Total  231 100 

Age (years)   

Below 34  71 30.7 

34-42  93 40.3 

Above 42 67 29.0 

Total  231 100 

Occupation    

Marketers  123 53.2 

Consumers  108 46.8 

Total  231 100 

 

Table 2 Role of social media marketing on green consumption behavior 

S. 

No. 
“Statements” “Mean 

Value” 

“t 
value” 

“Sig.” 

1. 
Social media marketing is increasing consumer’s interest 
towards green products 

3.20 3.093 0.001 

2. 
Consumers are preferring public transport and recyclable 

packing  
3.17 2.646 0.004 

3. 
Social media is motivating consumers to change their attitude 

and purchase intention for green cosmetics 
3.21 3.320 0.001 

4. 
Social media is making consumers to support companies that 

produce green goods 
3.19 2.944 0.002 

5. 
Social media is changing consumers' perceptions of the 

usefulness of green products 
3.10 1.575 0.058 

6. Social media is providing green product knowledge 3.15 2.322 0.011 

7. 
Consumer desire to buy green goods following consumer 

groups inside the social media is increased  
3.11 1.719 0.043 
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8. 
Environmental education on social media is increasing focus on 

public environmental concerns 
3.28 4.395 0.000 

9. 
Consumers are consuming green products even they are 

expensive  
3.13 2.016 0.022 

10. 
Consumers prefer green consumption to reduce environmental 

pressure 
3.18 2.840 0.002 

 

Table 2 is demonstrating role of “social media marketing on green consumption behaviour”. The 

respondent says that environmental education on social media is increasing focus on public 

environmental concerns with mean value 3.28, social media is motivating consumers to change 

their attitude and purchase intention for green cosmetics with mean value 3.21 and social media 

marketing is increasing consumer’s interest towards green products with mean value 3.20. It is 

found that social media is making consumers to support companies that produce green goods 

with mean value 3.19, Consumers prefer green consumption to reduce environmental pressure 

with mean value 3.18 and Consumers are preferring public transport and recyclable packing with 

mean value 3.17. The respondent also says that social media is providing green product 

knowledge with mean value 3.15, Consumers are consuming green products even they are 

expensive with mean value 3.13, Consumer desire to buy green goods following consumer 

groups inside the social media is increased with mean value 3.11 and social media is changing 

consumers' perceptions of the usefulness of green products with mean value 3.10. T-test shows 

that all the statements are significant as the value under significant column is below 0.05 except 

social media is changing consumers' perceptions of the usefulness of green products 

(significance value 0.058). 

CONCLUSION 

This study examined the strategic dilemma many businesses confront as they try to appeal to the 

burgeoning "green consumer" target market. Results indicated that the internet was a significant 

potential venue for communication; the more green consumers used digital media, the more so. 

Social media stood out as an essential touchpoint for green marketers. In conclusion, using 

digital media to reach sustainable consumers will lead to a healthier and green future. The most 

critical repercussions for green product producers are that they should focus on how social media 

can be used to promote going green and how it can increase green product consumption, which 

will benefit consumers as individuals and society as a whole on the one hand and the 

environment on the other. 

The study had explored the role of “social media marketing on green consumption behaviour” in 

which it is found that environmental education on social media is increasing focus on public 
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environmental concerns, social media is motivating consumers to change their attitude and 

purchase intention for green cosmetics, social media marketing is increasing consumer’s interest 
towards green products, social media is making consumers to support companies that produce 

green goods and Consumers prefer green consumption to reduce environmental pressure. The 

study concludes that there is a significant impact of “social media marketing on green 

consumption behavior”. 

REFERENCE 

1. Ismail, A.R. (2017). The influence of perceived social media marketing activities on 

brand loyalty: the mediation effect of brand and value consciousness, Asia Pacific 

Journal of Marketing and Logistics, 29(1), 129-144 

2. Johnson, O., & Chattaraman, V. (2019). Conceptualization and measurement of 

millennials' social signaling and self‐signaling for socially responsible consumption. 
Journal of Consumer Behaviour, 18(1), 32-42. 

3. Kumar, J. V., & Chamola, P. (2019). Exploring Antecedents of Responsible consumption 

using Structural Equation Modeling. Serbian Journal of Management, 14(1), 77-95. 

4. Bedard, S. A. N., & Tolmie, C. R. (2018). Millennials' green consumption behavior: 

Exploring the role of social media. Corporate Social Responsibility and Environmental 

Management, 25(6), 1388-1396.  

5. do Paco, A., Shiel, C., & Alves, H. (2019). A new model for testing green consumer 

behavior. Journal of cleaner production, 207, 998-1006. 

6. Yadav, R. and Pathak, G.S. (2017). Determinants of consumer green purchase behavior 

in a developing nation: applying and extending the theory of planned behavior, 

Ecological Economics, 134(1), 114-122. 

7. Chin, J.; Jiang, B.C.; Mufidah, I.; Persada, S.F.; Noer, B.A. The Investigation of 

Consumers’ Behavior Intention in Using Green Skincare Products: A Pro-Environmental 

Behavior Model Approach. Sustainability 2018, 10, 3922 

8. Murwaningtyas, F.; Harisudin, M.; Irianto, H. E_ect of Celebrity Endorser Through 

Social Media on Organic Cosmetic Purchasing Intention Mediated with Attitude. KnE 

Soc. Sci. 2020, 152–165.  

9.  Ma, G.; Rau, P.-L.P.; Guo, Z. The E_ects of Environmental Awareness and 

Consumption Value on Green Makeup Product Purchase Intentions. Psychology 2018, 9, 

1898–1916 

10. Bilgin, Y. (2018) 'The effect of social media marketing activities on brand awareness, 

brand image and brand loyalty, Business and Management Studies: An International 

Journal, Vol. 6, No. 1, pp.128–148 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 11, S Iss 1,2022 

 

2931 | P a g e  

 

11. Kang, J-Y.M. and Kim, J. (2017) ‘Online customer relationship marketing tactics through 
social media and perceived customer retention orientation of the green retailer’, Journal 

of Fashion Marketing and Management: An International Journal, Vol. 21, No. 3, 

pp.298–316. 

12. Nassar, N., & Strielkowski, W. (2022). Transition towards green financial sector for 

gaining newly perceived competitiveness by adopting a green management model. 

Insights into Regional Development, 4(1), 71-88. 

13. Zollo, L., Filieri, R., Rialti, R., & Yoon, S. (2020). Unpacking the relationship between 

social media marketing and brand equity: the mediating role of consumers' benefits and 

experience. Journal of Business Research, 117, 256-267. 

14. Abbas, J., Mahmood, S., Ali, H., Raza, M.A., Ali, G., Aman, J., Bano, S., & Nurunnabi, 

M. (2019). The effects of corporate social responsibility practices and environmental 

factors through a moderating role of social media marketing on sustainable performance 

of business firms. Sustainability (Switzerland), 11(12) 

15. Dangelico, R.M., & Vocalelli, D. (2017). “Green marketing”: An analysis of definitions, 
strategy steps, and tools through a systematic review of the literature. Journal of Cleaner 

Production, 165, 1263–1279. 

16. Kudeshia, C., & Mittal, A. (2015). The journey of Chumbak: from mail to mall – 

leveraging social media networks for on-going dialogue with customers. Emerald 

Emerging Markets Case Studies, 5(4), 1-20. doi: 10.1108/eemcs-09-2014-0209 

 

 

 

 



NeuroQuantology| October 2022 | Volume 20 | Issue 13 |Page 4057-4062| doi: 10.48047/nq.2022.20.13.NQ88493 

B ARUN KUMAR et al/A STUDY ON THE VOLATILIY IN STOCK MARKET- WITH REFERNCE TO SELECTED BANKS, BANK NIFTT INDEX AND NIFTY 

50 

 

eISSN1303-5150                                                                                                                                             www.neuroquantology.com                                         

 

A STUDY ON THE VOLATILIY IN STOCK 

MARKET- WITH REFERNCE TO SELECTED 

BANKS, BANK NIFTT INDEX AND NIFTY 50 
 

B ARUN KUMAR 

Department of Management, K.B.N. College, Vijayawada, Andhra Pradesh. 

 

MOHAMMED GOUSIYA BEGUM 

Department of Management, K.B.N.College, Vijayawada, Andhra Pradesh. 

 

Corresponding Author Details: 1420arun@gmail.com 

 

 

ABSTRACT 

Analysis of Stock market volatility is very critical process in investment management for generating 

targeted profits and constructing efficient portfolios. Stock market volatility measured in different 

methods few are simple like standard deviation and others are complex in nature. In the present 

study the correlation and volatility of selected banks is investigated and compared with industry 

index (Bank Nifty index) and whole market index (NIFTY50) by applying the correlation and standard 

deviation tools for the period of one year (30-November 2021 to 31-October 2022). The statistical 

result evidence that, price volatility in ICICI, HDFC, Indusind and Bank of Baroda is higher than bank 

nifty index and nifty 50 index. Hence, investment in these banks is subject to high risk/returns than 

indices. However, HDFC has weak positive correlation with industry index and market index which 

indicates less impact of industry index and market index volatility.   

Key words: stock market, volatility, bank index, NIFTY 50, security volatility 
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INTRODUCTION 

Stock markets emerged as leading platforms 

in providing accessibility of direct finance by 

the corporate sector and getting ownership 

by the public in the corporate companies. 

However, stock market investment 

mechanism is characterized by complex 

analysis and investment process, regular 

monitoring, observation of domestic and 

global trends, technical knowledge for entry 

and exit decisions and subject to high 

regulation etcGary E. Mullins(2016). The 

investors need careful observation over price 

movements and have to revise their trading 

and investment decision to maximize the 

profits and minimize the loss or risk. However, 

price fluctuation in stock market is caused by 

various dynamic factors such as economic, 

political, business, technological, social, 

Psychology of the investors, exports and 

imports, trade cycles etc. Thus, through 

knowledge on these aspects give clear picture 

and road map for investment decision and 

construct an efficient portfolio. However, 

volatility is popular term in stock market 

which causes scope for the both high profits 

and losses. The volatility refers to the price 

variation in the stock market regarding 

specific share, index, commodity and 

currency. The volatility in stock equity market 

is lower than volatility in derivative markets 

due to circuit breakers mechanism and 

change to lower losses. In derivative market 

volatility gives scope to erode entire 

investment in short period or returns 

abnormal profits in very short period. Thus, 
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volatility is very terrific world for investors 

and attractive word for speculator to gain 

short term profits or losses. Thus, in the 

present study volatility of the banking 

industry is examined in the NSE of India.  

 

CONCEPTUAL FRAMEWORK 

The high price volatility in stock market brings 

returns/ risk to the investor’s investments. 
The daily participation and trading activities of 

the investors causes the changes in the prices 

of stocks gives new value them. If investors 

tend to buy more it price moves up, in 

contrast, if investors tend to sell more than 

price moves down, however, both causes 

volatility in the stock marketMamtha, D. & 

Srinivasan, Sakthi. (2015). Volatility of a 

specific asset is measured by the variability in 

the price over time measured as the variance 

or the standard deviation of the returns on 

the asset. This indicates that higher standard 

deviation indicates high volatile of the an 

asset. This is also a measure of the riskiness of 

the asset since the more variation it has the 

more unpredictability associated with its 

returns, Mishra, Sisira (2011). In Madhavan 

(1992) words volatility means price variance 

thus, low volatility preferred to reduce 

unnecessary risk borne by investors from high 

price variation.  

  

REVIEW OF LITERATURE 

Palanisamy (2017) examined the volatility and 

impact of derivatives on stock market 

volatility in Indian capital market.  The 

sample size comprises of 50 individual stocks 

and two indices of NSE for the period of 14 

years four months i.e 2001 to 2016. The study 

adopted ADF test, ARCH, GARCH models 

linear relation models. The study found no 

impact of individual stock futures on price 

discovery and also inconclusive impact on 

volatility. This is results is in line with the 

results of similar research studies. Ravinder 

Kaur (2015) found the positive effect of IIP, 

money supply and exchange rate and negative 

effect of inflation on the SENSEX. The study 

found high volatility in stock market due to 

bad news compared to positive surprises. The 

found the foreign earnings, liquidity and 

profitability affects share prices positively 

while leverage affects the negatively. The 

study adopted statistical tools such as 

descriptive, unit root tests, vector error 

correction model, correlation analysis GARCH 

models, fixed effect model, oscillators, 

ANOVA, t-test, exploratory factor analysis and 

cluster analysis. Saji George  and Srinivasa 

Suresh P(2015) opined that high volatility in 

prices and volume of stocks in global markets 

caused by increase in noise trading by retail 

investors. Their study examined the retail 

investor’s behavior in creation of noise in 
stock liquidity and price through analyzing the 

daily buying and selling activities of selected 

scripts in Indian stock markets. The study 

witnessed convincing evidence of noise 

trading in Indian equity market. Bashir Ahmad 

Joo&Zahoor Ahmad Mir (2014) examined the 

interrelationship between FIIs flow and 

volatility of NIFTY and SENSEX. The study 

collected the monthly data for 15 years i.e. 

1999-2013. The study adopted ADF, means, 

variation, standard deviation, correlation and 

GARCH model. The study found significant 

impact of FIIs low on the volatility of NIFY and 

SENSEX during the study period. The study 

helps in prediction of stock market volatility 

and taking investment decisions. 

 

RESEARCH PROBLEM 

The earlier research studies have been 

focused on the different aspects of the stock 

markets such as stock market risk and returns, 

fundamental analysis, technical analysis, 

regulation, investor behavior etc. However, 

few studies observed on the stock volatility in 

India in general and with banking sector in 

particular.  Thus, present study fulfills this 

gap. 

 

OBJECTIVES OF THE STUDY: 

 To investigate the correlation between 

share prices of selected banks and indices 

 To examine the volatility of  share prices 

of selected banks and indices 

 To find the risk and returns of selected 

banks share prices and indices 

 

HYPOTHESIS:The study examined the 

following alternative hypothesis. 
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H1:The HDFC bank share prices are highly 

volatile than Nifty bank index 

H2:The ICICI banks share prices are highly 

volatile than Nifty bank index 

H3:The Indusind banks share prices are highly 

volatile than Nifty bank index 

H4:The BOB banks share prices are highly 

volatile than Nifty bank index 

H5:The HDFC bank share prices are highly 

volatile than Nifty50 index 

H6:The ICICI banks share prices are highly 

volatile than Nifty 50index 

H7:The Indusind banks share prices are highly 

volatile than Nifty50 index 

H8:The BOB banks share prices are highly 

volatile than Nifty50 index 

 

RESEARCH METHODOLOGY 

Present study is purely based on the 

secondary data gather from the sources of 

national stock exchange(NSE) India, SEBI, 

earlier research articles, seminar and 

conference papers. In the present study 

randomly four banks are selected as sample 

size such as HDFC bank, ICIC bank, Indusind 

bank and Bank of Baroda, these are compared 

with Bank nifty index and NIFTY50 index 

returns. In the study monthly returns of the 

selected banks and indices are calculated for 

one year (November 2021 to October 2022) 

and considered research variables. The study 

adopted correlation, regression and standard 

deviation as research analysis techniques. 

 

STATISTICAL TECHNIQUES AND ADOPTION:  

Correlation used to examine the presence of a 

linear relationship between two variables 

providing certain assumptions about the data 

are satisfied. The results of the analysis, 

however, need to be interpreted with care, 

particularly when looking for a causal 

relationship. The following correlation table 

used in the present study. 

Correlation results Interpretation 

1 Perfect positive correlation 

0.75 to 0.99 Strong positive correlation 

0.50 to 0.75 Above average positive correlation 

0.50 Average positive correlation 

0.25 to 0.50 Below average positive correlation 

0.01 to 0.25 Weak positive correlation 

0 No correlation 

-0.25 Weak negative correlation 

-0.25 to -0.50 Below average negative correlation 

0.50 Average negative correlation 

-0.50 to -0.75 Above average negative correlation 

-0.75-0.99 Strong negative correlation 

-0.1 Perfect negative correlation 

 

Correlation coefficient Formula: 

 
Regression analysis is one of the most 

commonly used statistical techniques in social 

and behavioral sciences as well as in physical 

sciences which involves identifying and 

evaluating the relationship between a 

dependent variable and one or more 

independent variables, which are also called 

predictor or explanatory variables. It is 

particularly useful for assess and adjusting for 

confounding. Model of the relationship is 

hypothesized and estimates of the parameter 

values are used to develop an estimated 

regression equation.  

 REGRESSION FORMULA: 
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Standard Deviation 

A standard deviation (or σ) is a measure of 
how dispersed the data is in relation to the 

mean. Low standard deviation means data are 

clustered around the mean, and high standard 

deviation indicates data are more spread out. 

A standard deviation close to zero indicates 

that data points are close to the mean, 

whereas a high or low standard deviation 

indicates data points are respectively above 

or below the mean 

Standard Deviation Formula:  

 
 

DATA ANALYSIS 

Table No 1: Historical Returns of the selected bank, Banking Index and Nifty 50 (%) 

MONTH/ 

YEAR 

HDFC 

BANK 

(X1) 

ICICI 

BANK 

(X2) 

INDUSIND 

BANK 

(X3) 

BOB 

(X4) 

NIFTY BANK 

INDEX (Y) 

NIFTY 50 

(Z) 

30-Nov-21 -6.96 -11.14 -28.16 -14.04 -10.23 -5.28 

31-Dec-21 -0.95 3.61 0.58 -4.37 -0.60 2.18 

31-Jan-22 0.43 6.57 -1.81 32.01 7.03 -0.08 

28-Feb-22 -4.00 -5.84 5.57 -1.15 -4.66 -3.15 

31-Mar-22 3.09 -1.67 1.60 4.30 0.46 3.99 

29-Apr-22 -5.83 1.78 4.61 1.16 -0.78 -2.07 

31-May-22 73.10 1.28 -0.18 -9.39 -1.66 -3.03 

30-Jun-22 -43.76 -6.06 -18.67 -4.25 -5.81 -4.85 

29-Jul-22 6.39 15.75 31.37 20.88 12.17 8.73 

30-Aug-22 6.54 8.39 6.57 10.52 5.46 3.50 

30-Sep-22 -6.98 -2.85 6.57 1.18 -2.29 -3.74 

31-Oct-22 5.30 5.42 -3.59 11.56 6.93 5.37 

Source: Computed from excel (NSE) 

STATISTICAL RESULTS OF THE STUDY 

Table No 2: HDFC bank, NIFTY bank Index and NIFTY50 

 X1Y X1Z X1Y X1Z 

Correlation 0.212 0.147 Weak positive correlation Weak positive correlation 

Regression 0.872 0.848 X1has low risk than y X1has low risk than z 

Alpha 1.762 2.086 ----- ----- 

 X1 Y Z ----- 

Standard 

deviation 

24.951 6.065 4.346 X1is high volatile than y and z 

Table No 3:ICICI bank, NIFTY bank Index and NIFTY50 

 X2Y X2Z X2Y X2Z 

Correlation 0.955 0.828 Strong positive correlation Strong positive correlation 

Regression 1.109 1.343 X2has high risk than y X2 has high risk than z 

Alpha 0.715 1.093   

 X2 Y Z ---- 

Standard 

deviation 

7.044 6.065 4.346 X is high volatile than y and z 

Table No 4: INDUSIND bank, NIFTY bank Index and NIFTY50 
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 X3Y X3Z X3Y X3Z 

Correlation 0.727 0.657 Above average positive 

correlation 

Above average positive 

correlation 

Regression 1.654 2.086 X3 has high risk than y X3 has high risk than z 

Alpha -0.455 0.097   

 X3 Y Z ----- 

Standard 

deviation 

13.788 6.065 4.346 X3 is high volatile than y and z 

Table No 5: BOB bank, NIFTY bank Index and NIFTY50 

 X4Y X4Z X4Y X4Z 

Correlation 1.481 0.616 Prefect positive correlation Above average positive 

correlation 

Regression 1.772 1.763 X4 has high risk than y X4 has high risk than z 

Alpha 3.147 3.801   

 X Y Z  

Standard 

deviation 

12.431 6.065 4.346 X4 is high volatile than y and z 

 

DISCUSSION ON STATISTICAL RESULTS 

 The correlation results support that HDFC 

Bank has weak positive correlation with 

Nifty bank index and Nifty 50.The 

regression results reveals that, HDFC bank 

is low risk than nifty bank index and nifty 

50 index, due to reporting of less than one 

value.The standard deviation of HDFC 

bank is higher than both Nifty bank index 

and Nifty 50 which indicates that HDFC 

bank is high volatility than two indices. 

 The correlation results support that ICICI 

Bank has strong positive correlation with 

Nifty bank index and Nifty 50.The 

regression results reveals that,ICICI bank 

is high risk than nifty bank index and nifty 

50 index, due to reporting of higher than 

one value.The standard deviation of ICICI 

bank is higher than both Nifty bank index 

and Nifty 50 which indicates that ICICI 

bank is high volatility than two indices. 

 The correlation results support that 

Indusind Bank has above average positive 

correlation with Nifty bank index and 

Nifty 50.The regression results reveals 

that,Indusind bank is high risk than nifty 

bank index and nifty 50 index, due to 

reporting of higher than one value.The 

standard deviation of Indusind bank is 

higher than both Nifty bank index and 

Nifty 50 which indicates that Indusind 

bank is high volatility than two indices. 

 The correlation results support that Bank 

of Baroda has prefect positive correlation 

with Nifty bank index and above average 

positive correlation with Nifty 50.The 

regression results reveals that, BOB is high 

risk than nifty bank index and nifty 50 

index, due to reporting of higher than one 

value.The standard deviation of BOB is 

higher than both Nifty bank index and 

Nifty 50 which indicates that BOB is high 

volatility than two indices. 

 The standard deviation results supported 

alternative all hypothesis which means all 

selected banks are highly volatile than 

NIFTY bank index and NIFTY50 index.   

 

FINDINGS OF THE STUDY 

 The study observed that investments, in 

HDFC Bank are subject to low risk due to 

having weak positive correlation and less 

than one regression value with Nifty bank 

and Nifty 50, however, volatility in HDFC 

bank is higher volatility than Nifty bank 

and Nifty 50 indices due to high standard 

valuation.  

 The study found that, investment ICICI 

bank are subject to high risk due to having 

strong positive correlation and more than 

one regression value with Nifty bank and  
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Nifty 50, Besides, it is highly volatile than 

Nifty bank and Nifty 50  indices  due to 

having high standard deviation 

 The study investigated that, investments 

in Indusind Bank are subject to high risk 

due to having above average positive 

correlation and high regression value with 

Nifty bank and Nifty fifty. Besides, the 

study found that Indusind bank are highly 

volatile than nifty bank and nifty 50 

indices due to high standard deviation 

value.  

 The study found that, investments in Bank 

of Baroda are subject to high risk due to 

having of perfect positive correlation with 

Nifty Bank and above average positive 

correlation with Nifty fifty. The study 

observed that Bank of Baroda, is highly 

volatile than Nifty Bank and Nifty fifty 

indices due to high standard deviation.  

 

CONCLUSION 

Stock market volatility analysis is very critical 

component in investment management for 

generating targeted profits and constructing 

efficient portfolios. However, stock market 

volatility measured in different methods few 

are simple like standard deviation and others 

are complex mode. In the present study the 

correlation and volatility of selected banks is 

investigated and compared with industry 

index (Bank Nifty index) and whole market 

index (NIFTY50) by applying the correlation 

and standard deviation tools for the period of 

one year. The statistical result evidence that, 

price volatility in ICICI, HDFC, Indusind and 

Bank of Baroda is higher than bank nifty index 

and nifty 50 index. Hence, investment in these 

banks is subject to high risk/returns than 

indices. However, HDFC has weak positive 

correlation with industry index and market 

index which indicates less impact industry 

index and market index volatility. The 

statistical results supported that individual 

selected banks securities are highly volatile 

than banknifty index and nifty 50 returns. 
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ABSTRACT: 

An efficient one pot synthesis of amides from toluene through the activation of p-nitro phenolester 

using tetra butyl ammonium iodide (TBAI) and tetra butyl hydrogen peroxide (TBHP) indecane has 

been developed. We have also explored the wide substrate scope. In addition to this we have also 

studied the effect of electronic and steric factors on the yield by selecting appropriate substrates. 

 

GRAPHICAL ABSTRACT 

CH3 t-Bu4NI (20 mol %)

TBHP (6 eq)

p-NO2-C6H5OH (1.5 eq)
O

NO2
O

R1NH2 (1 eq) N
H

O

80 °C, 6 h

A

2 h

R R

R1

12 examples
Yield 68-88%

 

Keywords: P-nitro phenol ester, TBAI, TBHP, Steric factor, Substrate. 

 

 

INTRODUCTION: 

Polymers, natural products and pharmaceuticals contain amide functional group, which is important in 

synthetic organic chemistry. Therefore many researchers have developed methodologies for the 

synthesis of amides using both classical and modern methods. Amides are produced by a classical 

condensation reaction of carboxylic acids with nucleophilic amines. In addition the condensation 

reaction is in between alcohols and amino acids to obtain esters and peptides respectively.2 

Furthermore, amides have been prepared using acyl chlorides,3 azides,4 mixed anhydride5, activated 

esters6, coupling reagents7 and carbonyl diimidazole (CDI).8iInterestingly, activation of carboxylic 

acids into an activated form followed by nucleophilic acylation takes place in most of the above 

methods.In extend amides have also been synthesized using transition metal catalysis and organo 

catalysis.9The reported methods having drawbacks such as using harsh temperature, expensive 

reagents, produce stoichiometric amount of waste.10Acylation of aldehydes has been recently 

achieved by converting them into activated form through  transition metal catalysis and 

organocatlysis. But, for the synthesis of amides an important activating auxiliary i.e. para nitro 

phenolic esters, has notbeen attempted.11 In this connection our group recently developed amidation 

from aldehydes using para nitro phenol as activating reagent. In continuation to our on-going research 

on amidation and esterification, we wish to demonstrate herein convenient synthesis of amides from 

toluene using TBHP and TBAI under ambient conditions viainsitu formation of aldehydes and esters.    

mailto:tbhagyakumar@gmail.com
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Experimental: 

General 

Before using the glassware was dried in an oven and cooled. Unless stated otherwise, all chemicals 

and solvents were used as suppliedwithout any extra purification. Reactions weremonitored by TLC 

onsilica gel plates and components were visualised using combination of UV-light and Iodine. 

Solvents were evaporated under reduced pressure at 50°C. NMR spectrawere recorded on a Bruker 

400 MHz NMR spectrometer. Chemical shifts (d) and coupling constants(J)are given in ppm (parts 

per million) and Hz (Hertz), respectively.  

 

Typical Procedure for Amidation of Toluene: 

The toluene (1 mmol, 1 equiv.) and paranitrophenol (1.5 mmol, 1.5 equiv.) were mixed well with a 

magnetic stirrer. To this mixturen-Bu4NI (20 mol% , 0.2equiv) and tert-butyl hydroperoxide (5.5 M) 

in decane (6.0equiv) were added at room temperature. The reaction mixture was heated at 80°C to 

accelerate the reaction. After completion of the reaction, thereaction mixture was cooled to room 

temperature and then the respective amine (1 equiv.) was added. Thereaction mixture was stirred at 

room temperature for 2 h and it was further diluted with 10 mL EtOAc, washed with 5% 

NaHCO3(3×10 mL). The isolated product was almost pure, though it was recrystallized as per 

necessity. 

 

RESULTS AND DISCUSSION: 

Initially, the optimization of reaction conditions was conducted with toluene as a model substrate with 

various mol % of TBAI and different eq of TBHP at 80 °C. We could observe that the substrate 

proceeded reactions in the presence of TBAI (20 mol %), TBHP (6 eq) and p-nitro phenol (1.5 eq) at 

80 °C to give corresponding ester A(which was observed in TLC) in complete conversion, that, 

gratifyingly reacts with benzyl amine to produce target product 1ain complete conversion (Table 1, 

entry 4). 

Having optimization reaction conditions in our hand, we explored the substrate scope. Benzyl amine 

bearing substituents such as 4-Me, 4-OMe and 4-Cl could produce their respective target products in 

86%, 88% and 74% yields. Other substrates like n-butyl and n-pentyl amines proceeded reactions to 

afford their final products in good yield. We have also tried the reaction with tertiary butyl amine and 

very interestingly it gave target product in moderate yield. In order to extend the substrate scope, the 

reactions were conducted with cyclic amines and ester linkage amines. Both of them gave desired 

products in moderate yield. Finally, toluene possess both electron donating and electron withdrawing 

groups were also performed the reaction under optimized conditions. In this connection, toluene 

having electron donating group like 4-OMe gave desired product in excellent yield (Table 2, entry 

10). Toluene bearing electron withdrawing groups like 4-Cl and 4-NO2 proceeded reactions to provide 

target products in good yield (Table2, entry 11, 12).   
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Table 1: Optimization reaction conditionsa 

CH3 t-Bu4NI (X mol %)

TBHP (Y eq)

p-NO2-C6H5OH (1.5 eq)
O

NO2
O

BnNH2 (1 eq) N
H

O

+

NO2

OH

80 °C, 6 h

A
1a

2 h

 

 Entry t-Bu4NI (X) TBHP (Y) Conversion (1a) 

1 

2 

3 

4 

5 

6 

20 mol % 

20 mol % 

20 mol % 

20 mol % 

10 mol% 

- 

2 eq 

3 eq 

4 eq 

6 eq 

6 eq 

- 

42 

58 

65 

89 

66 

n.d. 
aReaction conditions:Toluene (1 mmol), t-Bu4NI (20 mol %), TBHP (6 eq), p-NO2-C6H5OH  

(1.5 eq), 80 °C, 6 h, BnNH2 (1 eq), 2 h. 

 

CONCLUSION  

An efficient method for the one pot synthesis of amides from toluenes through the activation of p-

nitro phenol ester using cheap catalyst has been developed. All the reactions are neat, general, simple 

and efficient. All the substrates readily underwent optimized reaction conditions to produce target 

products in moderate to excellent yield.  The reaction is simple, carried out on a gram scale and high 

yield making the method a valuable to the existing method. 

Spectral Data 

 

 

 

 

N- Benzylbenzamide: yield 85%, white solid;1H NMR (400 MHz, 

CDCl3) d 7.75-7.72 (m,2H), 7.44-7.32 (m, 4H), 7.36-7.28 (m, 4H), 4.60 (d, J = 4.0 Hz, 2H). 

 

 

 

 

1. N-(4-Methylbenzyl)benzamide: yield 86%, white solid; 1H NMR (400 MHz, 

CDCl3) d 7.797.74(m,2H), 7.49-7.34(m,3H), 7.21-7.02(m,4H),4.52 (d, J=4.0 

Hz,2H),2.23 (s,3H). 

 

 

 

 

2. N-(4-Methoxylbenzyl)benzamide: yield 88%, white solid; 1H NMR (400 

MHz, CDCl3) d7.76-7.72 (m, 2H), 7.47-7.33 (m, 3H), 7.21-7.02 (m, 4H), 4.49 (d, J = 4.0 Hz, 2H), 

3.71 (s, 3H). 
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3. N-(4-Chlorobenzyl)benzamide: yield 74%, white solid; 1H NMR (400 MHz, CDCl3) d7.827.69 (m, 

2H), 7.50-7.39 (m, 3H), 7.18-7.05 (m,  4H), 4.49 (d, J = 4.0 Hz, 2H). 

 

 

 

4. N-Butylbenzamide: yield 85%, white solid; 1H NMR (400 MHz, CDCl3) 

7.76-7.74 (d, J = 8.3 Hz, 2H), 7.37 - 7.51 (m, 3H), 6.35(br, s,  1H,), 3.72-3.42 

(m, J = 12.84, 2H,), 1.62-1.50 (m, 2H,),  1.36-1.48 (m, 2H), 0.99 (t, J = 6.79, 3H). 

 

 

 

5. N-Pentylbenzamide: yield 87%, white solid; 1H NMR (400 MHz, 

CDCl3) 7.79-7.72 (d, J =8.3 Hz, 2H), 7.51 - 7.42 (m, 3H), 6.42 (br, 

1NH,  1H), 3.73-3.45 (m, 2H,), 1.60-1.48 (m, 2H,), 1.42-1.21 (m, 4H), 0.99 (t, J = 6.79, 3H). 

 

 

 

 

 

6. N-t-Butylbenzamide: yield 70%, white solid; 1H NMR (400 MHz, CDCl3) 

7.72-7.70 (d, J = 8.1 Hz, 2H), 7.37 - 7.45 (m, 3H), 5.84 (br, s, 1H,), 1.46 (s, 9H). 

 

 

 

 

7. Phenyl(piperidin-1-yl)methanone: yield 72%, white solid; 1H NMR 

(400 MHz, CDCl3) d 7.79-7.69 (m, 2H), 7.48-7.37 (m, 3H), 3.35-1.25 

(m, 10H). 

 

 

 

8. Methyl 2-benzamidoacetate: yield 68%, white solid; H NMR (400 

MHz, CDCl3) 7.80-7.69 (m, 2H), 7.51-7.47 (m, 3H), 6.98 (br s, 1H, 

1NH), 4.18 (d, 2H, J = 6.8 Hz), 3.67 (s, 3H). 

 

 

 

9. N-Benzyl-4-methoxybenzamide: yield 85%, white solid; H NMR 

(400 MHz, CDCl3) 6.84 - 6.87 (d, 2H, J = 7.5 Hz), 7.26 - 7.30 (m, 

5H), 7.69 - 7.72 (d, 2H, J = 7.5 Hz) 3.72 (s, 3H), 4.54 -4.56 (d, 2H, J = 5.5 Hz). 

 

 

 

10. N-Benzyl-4-chlorobenzamide: yield 86%, white solid; 1H NMR (400 

MHz, CDCl3) d 7.82 7.69 (m, 2H), 7.50-7.39 (m, 3H), 7.18-7.05 (m, 4H), 4.49 (d, J = 4.0 Hz, 2H). 
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N-(4-Chlorobenzyl)benzamide: yield 88%, white solid; 1H NMR (400 MHz, CDCl3) 8.21 8.00 (m, 

2H), 7.91 (d, J = 8.3, 2H), 7.21-711 (m, 5H), 6.25 (br, s, 1H, 1NH).  

Table 2: Substrate scope 

10

CH3

CH3

Cl11

12

CH3

O2N

N
H

O

N
H

O

N
H

O

85

86

88

10a

11a

12a

H3CO

H3CO

Cl

O2N

CH3 t-Bu4NI (20 mol %)

TBHP (6 eq)

p-NO2-C6H5OH (1.5 eq)
O

NO2
O

R1NH2 (1 eq) N
H

O

80 °C, 6 h

A
1a-12a

2 h

Entry                            RNH2                                            Product                                                 Yield (%)

1
NH2

NH2

H3C
2

3

NH2

NH2

Cl

4

H3CO

N
H

O

N
H

O

N
H

O

N
H

O

CH3

OCH3

Cl

5 NH2
N
H

O

6 NH2
N
H

O

7
H2N

N
H

O

8
HN N

O

9 H2N
O

CH3

O

N
H

O

O

O

85

86

88

74

85

87

70

72

68

1a

2a

3a

4a

5a

6a

7a

8a

9a

R R

R1

 
aReaction conditions:Substrate (1 mmol), t-Bu4NI (20 mol %), TBHP (6 eq), p-NO2-C6H5OH  

(1.5 eq), 80 °C, 6 h, BnNH2 (1 eq), 2 h. 
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The level of serum phosphates in male swiss albino mice (6 to 8 weeks old, 23 – 26 g. weight) infected with single and repeated 

doses of Ancylostoma caninum was investigated.  6 groups of mice (group A, 500 dose; group B, 1000 dose; group C, 2000 

dose) E, 125+125+250 dose; group F, 250+250+500 dose; group G, 500+500+1000 dose) were infected orally with a single 

and repeated doses of infective larvae, statistical analysis indicated a significant increase of serum phosphates in singly infected 

groups A, B and C when compared with controls.  In repeatedly infected groups, E, F, G also a significant increase of serum 

phosphates was found when compared with controls. There was no significant difference in the level of serum phosphates 

when compared among the experimental groups of singly infected (A, B, C) and repeatedly infected (E, F, G) mice. 

Key Words: Serum phosphates, Ancylostoma caninum larvae, ancylostomiasis. 

Introduction:  Normal level of serum phosphates is maintained within a narrow range through a complex 

interplay between intestinal absorption, exchange with intracellular and bone storage pools, and renal tubular 

reabsorption  

(Takeda et al., 2004). Williamson et al., (2004) states that Hb may be degraded by a multienzyme in animal models 

of hookworm infection. Barry et al., (2014) reported that blood creatinine concentration in a randomized 

controlled rat may be increased by calcium supplementation. Martorelli et al., (2017) reported that dogs with 

spontaneous chronic kidney diseases showed fractional excretion of phosphorus in urine. Of great concern in 

human hookworm infection is iron deficiency anemia (Fleming, 1982) and protein loss enteropathy (Cooper et 

al., 1992) and reduced cognitive ability (stoltzfus et al., 1996; Sakti et al., 1999; Hotez, 2000; stoltzfus, 2001). 

There is a clear evidence that the uptake of high phosphate products initiates DNA synthesis and thereby the cell 

number increases (Breenberge et al., 1977). Phosphorous is in integral part of cells energy production and any 

phosphates deficiency can effect vital cellular functions. Severe depletion of serum phosphates level will pave to 

reversible cardiomyopathy (Bansal, 1990). Viveka Vardhani and Sakunthala (2012) 

reported no correlation between serum IgG level and worm load in mice during A. caninum infection.  A. caninum 

infection in dogs/pups stands as a classic example for poly parasitism where there will be co-occurence of two or 

more parasitic species in a host. Phosphorus is an abundant element that is widespread in its distribution in the 

mamalian groups. 85%of total phosphates are impregnated in the skeleton of man and remaining 15% is present 

in the soft tissues. Phosphorous is present in ample amounts in diverse kinds of food like red meat, dairy products, 

legumes etc. The gastrointestinal tract of man/ mammals absorbs around 80% of the ingested phosphates, and the 

rest is excreted through the feces. It is also reported that hypophosphatemia results in skeletal muscle damage with 

an elevation of the serum creatine phosphokinate, and in some cases rhabdhomy lysis, pulmonary muscle 

weakness and decreased absorption of calcium in the renal tubules leading to hypercalciuria (Knochel, 1977). 

Studies on the calcium and phosphorus metabolic changes in thirty five children suffering with hepatic bilharzias 

showed a significantly lowered serum in organic phosphates ( Hafez et al., 1975). During the reaction, creatine 

and phosphocreatine are catalysed by creatinine kinase, and a spontaneous conversion to cretinine may occur 

(Allen, 2012). Therefore a new vista has been opened to study the serum phosphate levels in male swiss albino 

mice infected with single and multiple doses of infective A. caninum larvae 

Materials and Methods: 
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Infective Ancylostoma caninum infection has been maintained in an experimentally infected pup which 

is given infection free diet. Feaces from the infected pup, collected from the floor of the kennel, was cultured in 

the dark at 26o c for 8 days using the petridish method of sen et al., 1965. 

Acquisition and preparation of experimental animals 

Male Swiss albine mice (6-8weeks old); (26-28 g.wt.) were purchased from dealers and were divided into 8 

groups. Three experimental groups of mice (A, B, C), 10 in each were infected with a single dose of 500, 1000 

and 2000 larvae of A. caninum respectively. 3 groups (E, F and G) were infected with repeated doses of 

125+125+250 (group E), 250+250+500 (group F) and 500+500+1000 (group G) larvae at weekly intervals another 

group H with 10 mice, was kept as uninfected control for comparison. Two mice from each group were sacrificed 

following CPCSEA guidelines and serum samples were separated from the blood by cardiac puncture on day 

1,4,9,16 and 30 of infection; two mice from the control group (D) and group (H)  were also necropsied on the 

same designated days for the collection of blood. Serum was separated and processed for the estimation of serum 

phosphates. Estimation of serum phosphates is done by a kit procure from crest biosystems, Goa, India. The 

phosphorus kit works on molybdate U. V. method (Fiske and Subbarow, 1925; Goodwin. 1970).  Results were 

subjected to statistical analysis to find out the significant. 

Results: 

Infected mice from all the 6 groups survived for 30 days experimental period, and the mean values of serum 

phosphorous pertaining to the 3 single dose and 3 repeated dose groups are  shown in table-1, 2 and figure-1 and 

table 3, 4 and figure-2  (group A, 500 larvae, group B, 1000 larvae; group C, 2000) in group A, there was a peak 

level of serum phosphates on day 1 (48.6 mg/dl) and a sudden decrease on day 4 (still higher than control). Again, 

there was an increase on day 9 and 16 (44.2mg/dl) and decrease on day 30 (higher than control). Nagano et al., 

((2006) also found high level serum phosphorus in renal failure rats (diseased rats). The level of phosphates in 

experimental mice which were inoculated with a dose of 1000 larvae showed higher response than the controls 

(group D) throughout the period of infection. In case of group B (1000 larvae), the serum phosphates level was at 

its zenith on day 1 (49.2 mg/dl) itself and suddenly fell by day 4 (26.6 mg/dl) of infection period. But a slight rise 

is shown on day 9 and 16 which further tend to be decreased on the terminal period of infection. To take into 

consideration the level of phosphates on day 4 (24.6 mg/dl) and day 30 (24.60 mg/dl) were similar. The content 

of serum phosphates in the mice of group C which were inoculated with the maximum dose of 2000 larvae/mouse 

conveyed a higher level throughout the experimental tenure than uninfected controls. On the initial day of the 

experimental period the level of phosphates is at pinnacle (49.2 mg/dl) but declined abruptly on day 2 (21.6 mg/dl) 

again there was an increase on day 9 and 16 but diminished on the final day (24.60mg/dl). The level of serum 

phosphates in the experimental mice of group E showed a gradual increase (from day 1 to 30 infection periods) 

than  the controls except on day 4 (14.92mg / d1) but yet it is higher than the normal value. The content of serum 

phosphates showed an increased value in case of test mice (Group F) than the uninfected mice (Group H) in all 

the days of infection though it was a steady increase somewhat there is a constantly of serum phosphates on day 

1 (24.7 mg/ d1) and 9 (24.6 mg/ d1). The content of serum phosphates in the test mice of group G which received 

the maximum dose of A. caninum larvae showed an enhanced values than that of normal mice in all the days of 

experimental period. 

Discussion:  
High level of serum phosphates (hyperphosphatemia) in all the singly infected groups A, B and C when compared 

with controls suggest the occurence of disorder in phosphate homeostasis due to A. caninum infection. These 

results compare well with that of Vardhani (1976, 2006.) who found significant weight loss (due to non-

consumption of food) and pathological changes in the GIT. In mice infected with single and repeated doses of 

larvae and also to Berner and Shike (1988), Chan and Gills, (1990) and Thatte et al., (1995) who reported that 

phosphorus homeostasis is maintained by renal phosphorus excretion that normally matches the amount of daily 

GI absorption; hyperphosphatemia occurs when the phosphorus load (from GI absorption, exogenous 

administration, or cellular release) exceeds renal excretion and tissue uptake. It is also possible that the 

destructions in the wall of GIT (Vardhani, 2006) might have brought forth dismantling and up heaval of 
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phosphates influx into the blood streams; where by the phosphates influx cannot be impregnated in a soft tissue 

like GIT muscle. This observation is in agreement with that of Vardhani, (1986) who found increase of serum 

enzymes in mice infected with 3 different doses of A caninum larvae. Bansal (1990) also reported that phosphorus 

is essential in cellular storage, mitochondria and cytoplasm. It may also appear that under condition of renal 

failure, sustained hyperphosphatemia (from day 1 to 30 of infection period) resulted in all the experimental groups 

of animals as suggested by Schrier Gottschalk (1997) in humans. Baba et al., (2005), Viveka Vardhani et al., 

(2011)  and Nathanael and Vardhani, (2014)  postulated similar strategies in mice undergone severe stress during 

cytotoxic conditions resulting severe inflammation, hepato cellular carcinoma which eventually enhanced SOD 

levels thus leading to oxidation and DNA bases and breakage of double stands. These observations coincide with 

that of Ames (1989), Standtman, (1992), Kasai, (1997) and lnove et al., (2003) who reported that the oxidative 

stress generated in mammalian tissues causes the abnormality in energy metabolism and/or function. The 

significantly increased serum phosphates level in the present study confirms that of Takeda et al., (2004) who 

explained that the maintenance of serum phosphates level is associated with intestinal absorption, exchange with 

storage pools and renal organ reabsorption. Breenberg et al., (1977) reported that the increase of phosphates uptake 

initiates fibroblast proliferation in chick embryo culture and the increase of phosphates might be a key even in the 

initiation of DNA synthesis. Increased level of serum phosphates in all the 3 singly infected groups compare well 

with that of Vinod Kumar and Vardhani, (2013) who also found significant increase of DNA in liver is mice 

infected with 3 varied doses of A. caninum larvae. 

 

Table 1: Serum phosphates (mg/d1) from experimental (groups A, B and C) and control (group D) mice at 

different periods of infection. (Values are expressed in mean derived from five observations). 

Period of 

infection 

Experimental groups  Control group 

A B C D 

1 48.6 49.2 49.2 4.2 

4 13.74 24.6 21.6 4.5 

9 44.2 30.6 32.6 4.8 

16 44.2 37.2 39.1 5.2 

30 24.60 24.6 24.6 5.6 

 

Table 2: “T” values obtained for different groups of mice infected with 500, 1000 and 2000 dose of A. 

caninum larvae. 

Groups A B C D 

Serum phosphates  

   Mean: 

 

‘t’ values 

 

 

 

‘t’ value 

 

 

 

35.06 

A         D 

/______ / 

t= 4.79* 

(p>0.05) 

A         B 

/_______/ 

t=0.237@ 

 

33.24 

B          D 

/______/ 

t=6.88* 

(p>0.05) 

A         C 

/______/ 

t= 0.23@ 

 

33.4 

C      D 

/______/ 

t=2.30* 

(p>0.05) 

B         C 

/______/ 

t= 0.237@ 

 

 

4.86 

 

 

 

P value at 5% level of significance is 2.306; * - significant values, 

@ - non-significant values 
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Figure 1: A = 500 dose; B=1000 dose; C=2000 dose; D=Uninfected 

Table 3: Serum phosphates (mg/d1) from experimental (groups E, F and G) and control (group H) mice at 

different periods of infection. (Values are expressed in mean derived from five observations). 

 

Table 4: “T” values obtained for different groups of mice infected with 125+125+250, 250+250+500, 
500+500+2000 doses of A. caninum larvae 

Groups E F G H 

Serum phosphates  

   Mean: 

 

‘t’ values 

 

 

 

‘t’ value 

 

 

 

24.2 

     E           H 

/______ / 

t= 6.79* 

(p>0.05) 

E            F 

/_______/ 

t=0.00@ 

 

24.2 

F          H 

/______/ 

t=9.90* 

(p>0.05) 

E         G 

/______/ 

t= 0.29@ 

 

23.2 

G          H 

/______/ 

t=11.0* 

(p>0.05) 

F          G 

/______/ 

t= 0.36@ 

 

 

4.86 

 

 

 

P value at 5% level of significance is 2.306 * - significant values, 

Period of 

infection 

Experimental groups  Control group 

E 

 

F 

 

G 

 

H 

  

1 20.42 24.17 23.36 4.2 

4 14.92 16.27 14.85 4.5 

9 24.4 24.6 24.6 4.8 

16 28.7 27.2 25.5 5.2 

30 32.9 28.9 27.8 5.6 
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@ - non-significant values 

 

 

 

 

 

  

  

 

 

 

 

 

 

 E = 125+125+250, F=250+250+500, G=500+500+2000, H=Uninfected 

 

 

 

 

 

 

 

Conclusion:  
Ancylostoma caninum (dog hook worm) is the chief causative agent for Zoonosis in most tropical areas of the 

world. Hookworms interact one-fifth of the entire human population.  Parasite which usually found in dogs, foxes 

and cats. Phosphorus is a major intracellular anion in the mammalian groups. It is quite essential for cellular 

functions and skeletal mineralization. Serum phosphate level is maintain within a narrow range through a complex 

inter play between intestinal absorption and also essential for several enzymatic process. High level of serum 

phosphates [Hyper phosphatemia] in all the singly infected groups A, B and C and repeatedly infected groups D, 

E and F when compared with controls. In Group A the level of serum phosphates considerably higher. Peak level 

of phosphates on initial Day and a sudden fall was observed on Day 4 [still higher than control] again there was 

an increase on Day 9 and Day 16. Mice which were inoculated with a dose of 1000 mg/dl larvae have shown high 

response. Group C were inoculated with the maximum dose of 2000 mg/dl larvae conveyed a high level 

throughout the experimental tenure. On the initial day the level of phosphates is at its pinnacle but declined 

abruptly on Day 2. Again there was an increase on Day 9 and Day 16. Group D showed a gradual decrease from 

Day 1 to Day 30 of infection period .it was same in group E and F also. 
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Abstract 

The International Banking scenario has shown major changes in the past few years in terms of the Mergers and 

Acquisitions. Mergers and Acquisition is a useful tool for the growth and expansion in any Industry and the 

Indian Banking Sector is no exception. It is helpful for the survival  of  the  weak  banks  by merging  into  the  

larger  bank.  Due  to  the  financial  system deregulation, entry of new players and products with advanced 

technology, globalization of the financial markets, changing customer behaviour, wider services at cheaper 

rates, shareholder wealth demands etc., have been on rise. 

This study shows the impact of Mergers and Acquisitions in the Indian Banking sector. For this purpose, a 

comparison between pre and post merger performance in terms of Operating Profit Margin, Net Profit Margin, 

Return on Assets, Return on Equity, Earning per Share, Debt Equity Ratio, Dividend Payout Ratio and Market 

Share Price has been made. In the initial stage, after merging, there may not be a significant improvement due 

to teething problems but later they may improve upon. 
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01.00 Introduction 

Mergers and Acquisitions is one of the widely 

used strategies by the banks to strengthen and 

maintain their position in the market. Companies 

are confronted with the facts that the only big 

players can survive as there is a cut throat 

competition in the market and the success of the 

merger depends on how well the two companies 

integrate themselves in carrying out day to day 

operations. Banks will get the benefits of 

economies of scale through mergers and 

acquisition. For expanding the operations and 

cutting costs, Business Entrepreneur and Banking 

Sector is using mergers and acquisitions world 

wide as a strategy for achieving larger size, 

increased market share, faster growth, and 

synergy for becoming more competitive through 

economies of scale. 

A Merger is a combination of two or more 

companies into one company or it may be in the 

form of one or more companies being merged 

into the existing companies. On the other hand, 

when one company takes over another company 

and clearly well known itself as the new owner, 

this is called as Acquisition. The banks must 

follow the legal procedure of mergers and 

acquisitions which is given by the Reserve Bank of 

India, SEBI, Indian Companies Act and Banking 

Regulation Act 1949. Mergers and acquisitions is 

not a short term process, it takes time to take 

decisions after examining all the aspects. Indian 

Corporate Sector had stringent control before 

liberalization but, the Government has initiated 

the Reform after 1991 which resulted in the 

adaptation of the different growth and expansion 

strategies by the Companies. 

 

02.00 Landmarks in Indian Banking Sector 

∙ The Banking System of India was started 

in 1770 and the first Bank was the Indian 

Bank known as the Bank of Hindustan. 

∙    1840: Bank of Bombay 

∙    1843: The Bank of Madras 

∙    1840: Bank of Calcutta 

∙ 1921: All the above banks were merged 

and formed a new bank known as 

Imperial Bank of India.  

∙    1955: Imperial Bank was partially 

nationalized and was named as State Bank of 

India 

 

∙    1969: 14 banks were nationalized 

∙    1980: 6 more banks were nationalized 

∙    1993: the New Bank of India was merged 

with The Punjab National Bank 

 

03.00Indian Banking can be divided into three 

main phases 

Phase I (1786 – 1969): Initial phase of Banking in 

India where many small banks were set up 

Phase II (1969 – 1991): Nationalization, 

Regularization and Growth marked this period 

Phase III (1991 onwards): Liberalization and its 

aftermath 

In post liberalization regime, Government had 

initiated the policy of liberalization and licenses 

were issued to the private banks which led to the 

growth of the Indian Banking Sector. In the recent 

times, Indian Banking Industry showed a 

tremendous growth because of an increase in the 

retail credit demand, proliferation of ATMs and 

debit cards, decreasing NPAs, improved macro 

economic conditions, diversification, interest rate 

spreads and regulatory and policy changes. 

 

04.00 Literature Review 

∙ Aharon David Y et al., (2010), analyzed 

the stock market bubble effect on Merger 

and Acquisitions and followed by the 

reduction of pre bubble and subsequent, 

the bursting of bubble seems to have led 

to further consciousness by the investors 

and provide evidence which suggests that 

during the euphoric bubble period 

investor take more risk. Merger of banks 

through consolidation is the significant 

force of change took place in the Indian 

Banking sector. 

∙ Kuriakose Sony et al., (2009), focused on 

the valuation practices and adequacy of 

swap ratio fixed in voluntary 

amalgamation in the Indian Banking 

Sector and used swap ratio for valuation 

of banks, but in most of the cases the 
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final swap ratio is not justified to their 

financials. 

∙ Mantravadi Pramod & Reddy A Vidyadhar 

(2007) evaluated that the impact of 

merger on the operating performance of 

acquiring firms in different industries by 

using pre and post financial  ratio  to  

examine the effect  of merger  on  firms.  

They selected  all  mergers involved in 

public limited and traded companies in 

India between 1991 and 2003, result 

suggested that there were little variation 

in terms of impact as operating 

performance after mergers. In different 

industries in India particularly banking 

and finance industry had a slightly 

positive impact of profitability on 

pharmaceutical, textiles and electrical 

equipments sector and showed the 

marginal negative impact on operative 

performance. Some of the industries had 

a significant decline both in terms of 

profitability and return on investment 

and assets after merger. 

 

05.00 Objectives of the Study 

The objectives of the paper are: 

1.   To study the Mergers and Acquisitions of 

Banks from 1969 to till date 

2.   To evaluate the banks performance in 

terms of Operating and Net Profitability 

3.   To analyse the performance of the Banks 

after merger in terms of return on Assets 

4.   To find out the impact of merger on 

company’s debt equity ratio 

5.   To examine the effects of merger on 

equity shareholders through EPS and Market 

Share Price. 

 

06.00 Methodology 

Sources of Data: The study is based on secondary 

data. The financial and accounting data of banks 

is collected from the Annual report of the select 

Banks to examine the impact of Mergers and 

Acquisitions on the performance of the sample 

banks. Data are also collected from the Bombay 

Stock Exchange, National Stock Exchange, 

Securities and Exchange Board of India and 

Money Control for the study. 

Period of the Study: To compare the 

performance of Banks, three years pre merger 

and three years’ post merger financial ratios are 
being computed and compared. The year of 

merger was considered as a base year. 

 

Financial Parameters: The performance of the 

Banks is made in respect of the financial 

parameters such as Net Profit Margin, Operating 

Profit Margin, Return on Assets, Return on Equity. 

Debt Equity Ratio, Earning Per Share and Market 

Share Price. 

 

07.00 Hypothesis 

1. H0 (Null Hypothesis) – There is no significant 

difference between the pre and post merger 

Operating Profit Margin 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger 

Operating Profit Margin 

 

2. H0 (Null Hypothesis) – There is no significant 

difference between the pre and post merger Net 

Profit Margin 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger 

Net Profit Margin 

 

3. H0 (Null Hypothesis) – There is no significant 

difference between the pre and post merger 

Return on Capital Employed 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger 

Return on Capital Employed 

 

4. H0 (Null Hypothesis) – There is no significant 

difference between the pre and post merger 

Return on Equity 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger 

Return on Equity 
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5. H0 (Null Hypothesis) – There is no significant 

difference between the pre and post merger 

Earning Per Share 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger 

Earning Per Share 

 

6. H0 (Null Hypothesis) – There is no significance 

difference between the pre and post merger 

Debt Equity Ratio 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger 

Debt Equity Ratio 

 

7. H0 (Null Hypothesis) – There is no significant 

difference between the pre and post merger 

Dividend Payout Ratio 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger 

Dividend Payout Ratio 

 

8. H0 (Null Hypothesis) – There is no significant 

difference between the pre and post merger 

Market share Price 

H1 (Alternative Hypothesis) - There is a 

significant difference between the pre and post 

merger market Share Price 

 

08.00 Tools for Analysis 

Ratios and percentages  are used  for the analysis 

of data and  for better understanding,  Bar 

Diagrams are used for the presentation of the 

data. To test the hypothesis, `t’ test is employed. 
The performance of the banks before and after 

the mergers and acquisitions has been 

compared. 

 

 

Table 1: List of Merger and Acquisitions (M&As) in Indian Banking Industry since Nationalization of Banks 

 

Sl. 

 

No. 

Name of the Transferor Bank Name of the Transferee 

 

Bank 

Date of Merger 

 

/Amalgamation 

1 Bank of Bihar Ltd. State Bank of India November 8, 1969 

2 National Bank of Lahore Ltd. State Bank of India February 20, 1970 

3 Miraj State Bank Ltd Union Bank of India July 29, 1985 

4 Lakshmi Commercial Bank Ltd Canara bank August 24, 1985 

5 Bank of Cochin Ltd. State Bank of India August 26, 1985 

6 Hindustan Commercial Bank Ltd Punjab National bank December 19, 1986 

7 Traders Bank Ltd Bank of Baroda May 13, 1988 

8 United Industrial Bank Ltd Allahabad bank October 31, 1989 

9 Bank of Tamilnadu Ltd Indian Overseas bank February 20, 1990 

10 Bank of Thanjavur Ltd. Indian Bank February 20, 1990 

11 Parur Central Bank Ltd Bank of India February 20, 1990 

12 Purbanchal Bank Ltd. Central Bank of India August 29, 1990 
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13 New Bank of India Punjab National Bank September 4, 1993 

 

 

Source: Compiled from Report on Trend and Progress, RBI, Various Issues 

14 Bank of karad Ltd Bank of India 1993-1994 

15 Kashi Nath Seth Bank Ltd. State Bank of India January 1, 1996 

16 Bari Doab Bank Ltd Oriental Bank of Commerce April 8, 1997 

17 Punjab Co-operative Bank Ltd. Oriental Bank of Commerce April 8, 1997 

18 Bareilly Corporation Bank Ltd Bank of Baroda June 3, 1999 

19 Sikkim Bank Ltd Union Bank of India December 22, 1999 

20 Times Bank Ltd. HDFC Bank Ltd February 26, 2000 

21 Bank of Madura Ltd. ICICI Bank Ltd March 10, 2001 

22 ICICI Ltd ICICI Bank Ltd May 3, 2002 

23 Benares State Bank Ltd Bank of Baroda June 20, 2002 

24 Nedungadi Bank Ltd. Punjab National Bank February 1, 2003 

25 South Gujarat Local Area Bank 

 

Ltd. 

Bank of Baroda June 25, 2004 

26 Global Trust Bank Ltd. Oriental Bank of Commerce August 14, 2004 

27 IDBI Bank Ltd. IDBI Ltd April 2, 2005 

28 Bank of Punjab Ltd. Centurion Bank Ltd October 1, 2005 

29 Ganesh Bank of Kurundwad Ltd Federal Bank Ltd September 2, 2006 

30 United Western Bank Ltd. IDBI Ltd. October 3, 2006 

31 Bharat Overseas Bank Ltd. Indian Overseas Bank March 31, 2007 

32 Sangli Bank Ltd. ICICI Bank Ltd April 19, 2007 

33 Lord Krishna Bank Ltd. Centurion Bank of Punjab 

 

Ltd. 

August 29, 2007 

34 Centurion Bank of Punjab Ltd HDFC Bank Ltd. May 23, 2008 

35 The Bank of Rajasthan ICICI Bank Ltd August 13, 2010 

36 State Bank of Indore State bank of India August 26, 2010 

37 ING Vysya Bank Kotak Mahindra Bank 2014 
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09.00 Ratios 

Operating Profit Margin = Operating Profit/Sales 

× 100 

Net Profit Margin = Net Profit/Sales × 100 

Return on Assets =Net Profit/Total Assets × 100 

Return on Equity (ROE) =Net Profit/Equity Share 

Holder’s Funds × 100 

Debt Equity Ratio (Pure Ratio) = Total Debt/ Share 

Holder Equity 

Dividend Payout Ratio = Dividend / Net Income X 

100 

 

10.00 Conclusion 

Mergers and Acquisition is a useful tool for the 

growth and expansion in any Industry and the 

Indian Banking Sector is no exception. It is helpful 

for the survival of the weak banks by merging 

into the larger bank. This study shows the impact 

of Mergers and Acquisitions in the Indian Banking 

sector and two cases have been taken for the 

study as sample to examine the as to whether the 

merger has led to a profitable situation or not. 

For this purpose, a comparison between pre and 

post merger performance in terms of Operating 

Profit Margin, Net Profit Margin, Return on 

Assets, Return on Equity, Earning per Share, Debt 

Equity Ratio, Dividend Payout Ratio and Market 

Share Price has been made. In the initial stage, 

after merging, there may not be a significant 

improvement due to teething problems but later 

they may improve upon. 
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Abstract 
Insurance is the equitable transfer of the risk of a loss, from one entity to another in exchange for payment. It is a form of 
risk management primarily used to hedge against the risk of a contingent, uncertain loss. Insurance industry contributes to 
the financial sector of an economy and also provides an important social security net in developing countries. The growth 
of the insurance sector in India has been phenomenal. The insurance industry has undergone a massive change over the 
last few years and the metamorphosis has been noteworthy. 
Life Insurance is a co-operative risk sharing plan, based on the incentives of individual thrift andinitiative. Life insurance 
enables the people to go for savings during their earnings years to makeprovisions for future when their incomes cease 
because of early death, accident, retirement etc. itis also called as “Income Replacement Insurance” as it provides 
necessities as food, shelter andclothingif death cuts off the income ofthebreadwinner. 
There are numerous private and government insurance companies in India that have becomesynonymous with the term 
insurance over the years. Offering a diversified product portfolio and excellent services the many insurance companies in 
India have managed to make their way into almost every Indian household. In this paper there is a detailed description on 
the changing trends that have take place in the insurance sector. 
 
Keywords: Life Insurance, Competitiveness, ULIP, Penetration ,Gross Premium. 

 
01.00 Introduction 
Insurance involves pooling funds from many insured entities to pay for the losses that some may in cur. The insured 
entities are therefore protected from risk for a fee, with the fee being dependent upon the frequency and severity of the 
event occurring. In order to be insurable, therisk insured against must meet certain characteristics in order to be an 
insurable risk. Insurance isa commercial enterprise and a major part of the financial services industry, but individual 
entitiescan alsoself-insure through savingmoneyforpossiblefuturelosses. 
With an annual growth rate of 15-20% and the largest number of life insurance policies in force,the potential of the Indian 
insurance industry is huge. Total value of the Indian insurance market(2012-13) is estimated at Rs. 450 billion (US$10 
billion). According to government sources, theinsurance and banking services’ contribution to the country'sgross domestic 
product (GDP) is7% out of which the gross premium collection forms a significant part. The funds available with the 
state-owned Life Insurance Corporation (LIC)for investments are8%of GDP. 
02.00 Historical Review of Insurance Industry in India 
In 1818, a British company called Oriental Life Insurance setup the first insurance firm in Indiafollowed by the Bombay 
Assurance Company in 1823 and the Madras Equitable Life InsuranceSociety in 1829. Though all this companies were 
operating in India but insuring the life ofEuropean living inIndia only.Later some of the companies started providing 
insurance toIndians with approximately 20% higher premium than Europeans as Indians were treated as “substandard”. 
Substandard in insurance parlance refers to lives with physical disability. 
Bombay Mutual Life Assurance Society was the first company established in 1871 which startedselling policies to Indians 
with “fair value”. Insurance business was subjected to Indian companyact1866, without any specific regulation. In 1905, 
the slogan “Be Indian-Buy Indian” declared by Swadwshi Movement gave birth to dozens of indigenous life insurance 
and provident fundcompanies. In 1937, the Government of India setup a consultative committee and finally 
firstcomprehensive ‘InsuranceAct’ waspassedin 1938. 
A Change in Competitive Environment: 
With the opening of insurance sector in India, the share of private insurer was very less. The totalshare of private insurer 
was just 2% in 2006-07. It was because of any reason which includescredibilityon private players. 

 
 
 
 
 

http://en.wikipedia.org/wiki/Risk_management
http://en.wikipedia.org/wiki/Hedge_(finance)
http://en.wikipedia.org/wiki/Pooling_(resource_management)
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Table-1:Market Share of Public and Private Insurance Companies 

Source: Compiled from Insurance annual reports 

Insurance 
sector 

2006- 
07 

2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 

Public(LIC) 98 94 87 78 73.66 65.28 59.65 
Private 2 6 13 22 26.34 34.72 40.35 

 
But soon because of innovative & customized products, novel distribution channels, aggressive marketing etc. 
private players gave a tough competition to public sectorcompany (LIC).Gradually, the market share of private 
insurer went up and till financial year 2012-13, total share of private insurer reached as high as 40.35%. The 
market share of LIC decreases after the entry of private insurer but it doesn’t mean that the growth of LIC got 
down. LIC continue its growthevenafter a cut throat completionfrom theprivate players. 

Table-2:Total Life Insurance Premium 
(Rs.Crore) 

 
INSURER 2012-13 2011-12 2010-11 2009-10 2008-09 2007-08 2006-07 
 
LIC 

149789.99 127822.84 90792.22 75127.29 63533.43 54628.49 49821.91 
(17.19) (40.79) (20.85) (18.25) (16.30) (9.65) (42.79) 

 
PrivateTotal 

51561.42 28253.00 15083.54 7727.51 3120.33 1119.06 272.55 

 (82.50) (87.31) (95.19) (147.65) (178.83) (310.59) (4124.31) 
Total(LIC+Pri
vate) 

201351.41 156075.84 105875.76 82854.80 66653.75 55747.55 50094.46 
(29.01) (47.38) (27.78) (24.31) (19.56) (11.28) (43.54 

 
Note: Figure in bracket indicates the growth over the previous year in percent. 
As shown in table-2, total revenue generated in 2012-13 by LIC is 149783.99 crore against justRs.51561.42 crore, 
generated by all 21 private players. It shows that even after opening ofinsurance industry and heavy competition from 
the new entrant, LIC observed a continuousgrowthin its revenuegeneration. 
03.00InnovationsofProducts 
In fifties and sixties, the life insurance business was concentrated in urban areas and was confined only to the higher 
class of the society. Through the LIC act 1956, the LIC was formedwith the capital of 50 million. One of the basic 
objectives of setting up the LIC was to extend thereach of insurance cover and make it available to the lower segment 
of the society. LIC observed minimum growth in 1960s and 1970s. This slow growth were caused by the factors like 
poorinfrastructure, low saving, low investment, high illiteracy etc. however the positive change inindustrialization, 
infrastructure, capital formation, saving rate resulted in tremendous growth ofLIC.Still the penetrationof 
insurancesectorwasverylow. 
Before entrance of private players, it was observed that only endowment and money back policies were popular 
among consumers. But the new, private insurers focused on providingcustomized products, products that contain 
innovative features to the customers created favorabledemands for other type of policies like term insurance, child 
plan, pension plans and unit linked insurance policies(ULIPs). 

TABLE-3 
 

 

Source: Compiled from the annual reports of IRDA 

 
As shown in table-3, total life insurance products introduced in initial 44 years i.e. since theformation of LIC (1956-57) 
till the liberalization on life insurance industry, in 2000-01 arearound 124 only. But the entry of private players brought 
tough completion among insurer and forced all of them to search for customized insurance products based on the needs 

Years 
 

No.ofNew Products 
 

1956-57to1969-70 57 
1970-71to1979-80 16 
1980-81to1989-90 22 
1990-91to1999-00 29 
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of the customers. 
 

 
Table-4 

 

Company 
TotalnewPRODUCTSlaunc
hedfrom2000-to2009-10 

LifeInsuranceCorporationof India 64 

HDFCStandardLifeInsuranceCo.Ltd. 57 

MaxNewYorkLifeInsuranceCo.Ltd. 55 

BirlaSun LifeInsuranceCo. Ltd. 58 

Source: Compiled from annual reports of IRDA 
 
The result of the same can be seen in table-4, within just 10 years of liberalization of the sector,the insurer like LIC 
also introduced 64 new policies in the market. Today a variety of products are available ranging from traditional to 
Unit linked providing protection towards child, endowment, capital guarantee, pension and group solutions. 
 

04.00 Changing Trends in Life Insurance Policy 
Along with the other objectives of insurance like financial security, tax benefits etc. one of themajor objectives is 
saving and investment. Traditional life insurance policies like endowment were becoming unattractive and not 
meeting the aspirations of the policy holders as the policyholder found that the sum assured guaranteed on maturity 
had really depreciated in realvalue because of the depreciation in the value of money. The investor was no longer 
content withthe so called security of capital provided under a policy of life insurance and started showing 
apreference for higher rate of return on his investments as also for capital appreciation. It was, therefore found 
necessary for the insurance companies to think of a method where by the expectation of the policy holders could be 
satisfied. The objective of providing a hedge against the inflation through a contract of insurance pushed insurer to 
link the insurance policy with market and thus the industry observed the beginning of Unit linked insurance 
policy(ULIP). 
 

 Unit Linked VSN on Linked Insurance Plans: 
There are so many advantages that ULIPs have over traditional policies. Some of them have been described 
below. 

 

 Features of ULIPs vs. Traditional Policies: Description 
Insurer allows policy holder to direct part of their premiums into different type of fundslike equity, debt, money 
market, hybrid etc. and risk of investment is borne by policyholder. Insurer takes decision and usually invests into 
low risk return option. Insurer alsooffers guaranteed maturityproceedsalongwithdeclared bonuses. 

 Flexibility of investment 
Policy allowed choosing their investment avenues as per their risk profile. Policy holdersarenot allowed 
tochoosetheirinvestment avenues. 
 

 Transparency 
Policy holder cantracktheir portfolio.They are alsoinformed aboutthe value andnumberof fund units 
theyhold.Individual cannot track theirportfolio. 
 

 Maturity benefits payouts 
At the time of maturity, policy holder redeems the unit collected at the then prevailingunit prices. Some plan also 
offers royalty or additional units annually or at the time ofmaturity. At the timeofmaturitypolicyholder get the sum 
assured plus bonuses. 
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 Partial withdrawal: 
Subjected to some condition, policy holders are allowed to withdraw from their fund.Policy holders are not 
allowed to withdraw part of their funds. Instead, some policyprovidesfacilityof loanagainst the investment. 
 

 Charges structures 
Charges are specified under various heads. Charges are not specified. The flexibility, transparency, liquidity and fund 
options available with ULIPs made it the preferred choice of customers and gradually it changed the trend of 
insurance policy. This fact caneasilybeseenintable-5 showing recent three years trends in sale of ULIPs and 
traditional policies. 

Table-5 
 

Company Plans EntryAge Term Maturity 
Age 

Aviva LifeSaverPlus Minimum-0 years Maximum-60 years 10-30 
years 

18-75years 

ICICIPrudential LifeStageRP Minimum-0 years Maximum-65 years 10-75 
years 

19-75years 

Kotak SmartAdvanta
ge 

Minimum-0 years Maximum-65 years 10-30 
years 

NA 

LIC MoneyPlus Minimum-0 years Maximum-65 years 05-30 
years 

18-75years 

Max NewYork 
Life 

LifeMaker 
Platinum 

Minimum-12 years Maximum-60 years 10-58 
years 

70years 

MetLife MetSmart 
Premier-RP 

Minimum-91Days Maximum-70 years NA 100years 

 

 

 
UnitLinkedBusiness (%) Non-linkedBusiness(%) 

2010-11 2011-12 2012-13 2010-11 2011-12 2012-13 
Private 82.3 88.75 90.33 17.7 11.25 9.67 
LIC 29.76 46.31 62.31 70.24 53.69 37.69 
Industry 41.77 56.91 70.3 58.23 43.09 29.7 

Table-6:ULIPS Plan ComparisonChart 

Source:http:///www.bimadeals.com/life-insurance-india 
 
In order to en cash the favorable environment for ULIPs, All the players in the industry areoffering innovative and 
customized ULIPs with respect to entry age of the customer, term of thepolicy, maturity age etc. to get edge over 
others. Table -6 depicts the comparison chart of ULIPsplanlaunched bysomemajor player of theindustry. 
05.00Conclusion 
Where almost all the industries in the world trying hard for survival due to the major economicmeltdown, Indian life 
insurance industry is one of the sectors that is still observing good growth.It is the changing trends of Indian 
insurance industry only that has made it to cope with thechanging economic environment. Indian insurance industry 
has modified itself with the passage of time by introducing customized products based on customers’ need, through 
innovative distribution channels, Indian life insurance industry searched its path to grow. Changing government 
policy and guideline of the regulatory authority, IRDA have also played a very vitalrole in the growth of the sector. 
Move from non-linked to unit liked insurance policies is one ofthemajor positive changes inIndian 
lifeinsurancesector. 
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Abstract 

Machine learning algorithms can be broadly classified into supervised, unsupervised, and reinforcement 

learning. Supervised learning involves training models using labeled data to make predictions or classify 

new instances. Unsupervised learning aims to discover hidden patterns or structures in unlabeled data. 

Reinforcement learning involves training an agent to make sequential decisions based on rewards and 

punishments. However, challenges such as interpretability, and ethical considerations remain important 

areas of research in machine learning. Techniques for regularization, cross-validation, and fairness have 

been proposed to address these challenges and ensure reliable and unbiased model performance. In 

conclusion, machine learning has revolutionized various industries and continues to shape our world by 

enabling automated decision-making, pattern recognition, and predictive modeling. Its versatility and 

potential for innovation make it a powerful tool for tackling complex problems and advancing artificial 

intelligence. 
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1. Introduction: 

Machine learning is a subfield of 

artificial intelligence (AI) that focuses on 

developing algorithms and models that enable 

computers to learn and make predictions or 

decisions without being explicitly programmed. 

Instead of relying on explicit instructions, 

machine learning algorithms learn from data, 

identify patterns, and make predictions or take 

actions based on that learned knowledge. 

Machine learning has become increasingly 

popular and impactful across various industries 

and domains. [1] It is being used for a wide 

range of applications, including Predictive 

Analytics, Image and Speech Recognition, 

Natural Language Processing (NLP), 

Recommendation Systems, Fraud Detection, 

Autonomous Vehicles, Healthcare. It is 

important to note that machine learning 

requires large amounts of labeled data for 

training, along with appropriate algorithms and 

techniques to process and analyze the data. 

Various machine learning algorithms, such as 

decision trees, support vector machines, neural 

networks, and ensemble methods, are used to 

tackle different types of problems. 

Machine learning models are trained 

using large datasets to recognize patterns and 

make predictions or decisions. While these 

models can achieve impressive accuracy, they 

often operate as black boxes, meaning that it 

can be challenging to understand why and how 

they arrive at their predictions. Empirical 

interpretation aims to address this challenge by 

investigating the inner workings of machine 

learning models. It involves analyzing various 
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aspects, such as feature importance, model 

weights, decision boundaries, and learned 

representations, to gain insights into how the 

model makes predictions. There are several 

techniques and approaches used in empirical 

interpretation. Feature importance analysis 

helps identify the most influential features or 

variables in the model's decision-making 

process. Visualization methods allow 

researchers and practitioners to visualize the 

model's behavior and decision boundaries, 

making it easier to comprehend the model's 

reasoning. Interpretable machine learning 

methods, such as decision trees or linear 

models, offer inherent interpretability due to 

their transparent structures. These models 

provide clear rules or coefficients that can be 

easily understood and interpreted. 

2. Interpretability On Machine Learning 

Algorithms 

Interpretability in machine learning algorithms 

refers to the ability to understand and explain 

how a model makes predictions or decisions 

based on input data. [2] It involves gaining 

insights into the relationship between the input 

features and the output predictions and 

understanding the factors that influence the 

model's behavior. 

Interpretability is crucial because machine 

learning models often operate as black boxes, 

making it challenging to understand why a 

particular prediction was made. Interpretability 

helps build trust and transparency in the 

models, enables model validation and 

debugging, facilitates detecting biases or errors, 

and ensures compliance with ethical and legal 

considerations. 

Different machine learning algorithms have 

varying levels of interpretability. Here are a few 

examples: 

 Decision Trees: Decision trees are highly 

interpretable models as they represent 

decision-making processes in a tree-like 

structure. Each internal node 

represents a feature or attribute, and 

each leaf node represents a class or 

prediction. By traversing the decision 

tree, it is possible to understand the 

rules and conditions the model uses to 

make predictions. 

 Linear Models: Linear models, such as 

linear regression or logistic regression, 

have inherent interpretability. The 

model coefficients directly represent 

the influence of each input feature on 

the prediction. Positive or negative 

coefficients indicate the direction and 

magnitude of the feature's impact. 

 Rule-based Models: Rule-based models, 

such as association rule learning or rule-

based classifiers, provide explicit rules 

that describe the decision boundaries. 

These rules are interpretable and can 

be easily understood by humans. 

 Support Vector Machines (SVM): While 

SVMs are not inherently interpretable, 

techniques such as support vector 

explanation (SVE) or sensitivity analysis 

can be applied to provide insights into 

the important features and decision 

boundaries of the model. 

 Ensemble Methods: Ensemble methods 

like Random Forests or Gradient 

Boosting combine multiple models to 

make predictions. While individual 

models in the ensemble may be less 

interpretable, techniques like feature 

importance analysis can be used to 

understand the relative importance of 

features in the ensemble's decision-

making process. 

For complex and non-linear models like deep 

neural networks, achieving interpretability is 

more challenging. However, researchers have 

developed techniques like layer-wise relevance 

propagation (LRP), saliency maps, or activation 

maximization to provide insights into the 

important features and visualize the learned 

representations in neural networks.It is 

important to note that trade-offs exist between 

model performance and interpretability. Some 

highly interpretable models may have lower 

predictive accuracy compared to more complex 

models. Striking a balance between 

interpretability and performance depends on 

the specific use case and requirements. 
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3. Interpretation Rule-Based Models In 

Machine Learning 

Rule-based models in machine learning are 

algorithms that make predictions based on a set 

of predefined rules or conditions. These models 

are highly interpretable as the decision 

boundaries are explicitly represented by the 

rules. Here are a few examples of rule-based 

models: 

Decision Trees: Decision trees are a widely used 

rule-based model. Each internal node of the 

tree represents a decision based on a specific 

feature, and each leaf node represents a 

predicted class or outcome. [3] The rules can be 

easily interpreted by traversing the tree from 

the root to the leaf nodes. For example, 

consider a decision tree model for predicting 

whether a customer will churn or not based on 

factors like age, income, and customer support 

interactions. The tree might have rules such as 

"if age > 50 and income < $50,000, then predict 

churn." 

Association Rule Learning: Association rule 

learning discovers interesting relationships or 

patterns in large datasets. One common 

algorithm for association rule learning is Apriori. 

It identifies frequent itemsets and generates 

rules based on their occurrence. For instance, in 

a retail setting, an association rule might be "if a 

customer buys milk and bread, then they are 

likely to buy eggs." 

Rule-based Classifiers: Rule-based classifiers use 

a set of if-then rules to classify instances into 

different classes. These rules are often learned 

from the training data using algorithms like 

RIPPER or C4.5. For example, a rule-based 

classifier for email spam detection might have 

rules such as "if the email contains the word 

'viagra' and the sender is not in the contact list, 

then classify it as spam." 

Fuzzy Rule-Based Systems: Fuzzy logic allows for 

the modeling of uncertainty by assigning 

degrees of membership to different categories. 

Fuzzy rule-based systems use fuzzy if-then rules 

to make decisions. These rules involve fuzzy 

linguistic terms like "high," "medium," or "low." 

For instance, in a temperature control system, a 

fuzzy rule could be "if the temperature is high 

and the humidity is low, then increase the air 

conditioning." 

Expert Systems: Expert systems are rule-based 

models that simulate the decision-making 

process of human experts in specific domains. 

They use a knowledge base of rules and facts to 

provide recommendations or solutions. For 

example, an expert system in medical diagnosis 

might have rules based on symptoms and 

medical conditions to determine the most likely 

disease. 

4. Pseudo Code For Rule Learners 

Pseudo code outlines a general rule learner 

algorithm. It starts with an empty ruleset and 

iterates over each instance in the given data. 

For each instance, it checks if the instance 

satisfies the conditions specified by the existing 

rules in the ruleset. If it does, the algorithm 

proceeds to the next instance. Otherwise, it 

generates a new rule based on the instance and 

checks for conflicts with the existing rules. If 

conflicts are found, the algorithm resolves them 

by modifying the conflicting rules. Finally, the 

algorithm adds the new rule to the ruleset. 

Please note that this pseudocode provides a 

high-level overview, and the specific 

implementation details will depend on the 

specific rule learning algorithm and the 

programming language being used. 

 

function RuleLearner(data): 

    ruleset = empty list of rules 

 

    for each instance in data: 

        if satisfies_condition(instance, ruleset): 

            continue 

 

        new_rule = generate_rule(instance) 
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        if is_conflicting(new_rule, ruleset): 

            resolve_conflict(new_rule, ruleset) 

 

        ruleset.append(new_rule) 

 

    return ruleset 

 

function satisfies_condition(instance, ruleset): 

    for rule in ruleset: 

        if rule.conditions_match(instance): 

            return True 

 

    return False 

 

function generate_rule(instance): 

    new_rule = empty rule 

 

    for each attribute in instance: 

        condition = generate_condition(attribute) 

        new_rule.add_condition(condition) 

 

    new_rule.set_prediction(instance.class) 

 

    return new_rule 

 

 

 

 

function is_conflicting(new_rule, ruleset): 

    for rule in ruleset: 

        if rule.conflicts_with(new_rule): 

            return True 

 

    return False 

 

function resolve_conflict(new_rule, ruleset): 

    conflicting_rules = find_conflicting_rules(new_rule, ruleset) 

 

    for rule in conflicting_rules: 

        modify_rule(rule) 

 

    return 

 

function find_conflicting_rules(new_rule, ruleset): 

    conflicting_rules = empty list of rules 

 

    for rule in ruleset: 

10623



NeuroQuantology | August 2022 | Volume 20 | Issue 8 | Page 10620-10624| doi: 10.48047/nq.2022.20.8.nq221085 

K.V.L.N.PRASAD et al/AN EMPIRICAL INTERPRETATION RULE BASED MODELS IN MACHINE LEARNING 

eISSN1303-5150                                                                                                                                                     www.neuroquantology.com                                           

 

        if rule.conflicts_with(new_rule): 

            conflicting_rules.append(rule) 

 

    return conflicting_rules 

 

5. CONCLUSION 

Rule-based models in machine learning provide 

a transparent and interpretable approach to 

decision-making. These models are 

characterized by explicit rules or conditions that 

guide the prediction or classification process. 

Rule-based models offer interpretability, 

transparency, and rule extraction capabilities, 

making them valuable in domains where explain 

ability and human-understandability are 

essential. However, careful consideration 

should be given to complexity, scalability, rule 

conflicts, and generalization issues when 

utilizing rule-based models in machine learning 

applications. Rule-based models are commonly 

used in areas where interpretability, 

transparency, and explainability are critical, 

such as expert systems, legal reasoning, and 

regulatory compliance. They provide a balance 

between model performance and human-

understandable decision-making, offering 

valuable insights and actionable results. 
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uÛÑ$&çbÕ{Ï ø±y˚TX¯«s¡sêe⁄ Á|üeTTK s¡#·sTT‘·, Hê≥ø£ø£s¡Ô, q≥T&ÉT, Vü‰dǘ + |ü+&ç+#·>∑\ Vü‰dǘ ÁãVü≤à,

uÛÑ$T&çbÕ{Ï |ü•ÃeT >√<ëe] õ˝≤¢ ÄøÏM&ÉT˝À @Á|æ̋ Ÿ 28, 1897 dü+e‘·‡s¡+˝À qes¡kÕe<ÛëqT\T,
\#·ÃeTà <ä+|ü‘·T\≈£î »ìà+#ês¡T. M] $<ë´uÛ≤´dü+ ;ÛeTes¡+˝À ÁbÕs¡+uÛÑyÓTÆ+~. |æsƒê|ü⁄s¡+ eTVü‰sêC≤
ø£fi≤XÊ\˝À >∑DÏ‘·+˝À |ü{≤º bı+<ës¡T. sê»eT+Á&ç MπsX¯*+>∑+ ÄdæÔø£ ñqï‘· bÕsƒ¡XÊ\˝À >∑DÏ‘·XÊg
n<Ûë´|ü≈£î&ç>± Jeqj·÷q+ ÁbÕs¡+_Û+#ês¡T. eè‹Ô Ø‘ê´ n<Ûë´|ü≈£î …̋’q Á|üeè‹Ô Ø‘ê´ s¡#·sTT‘·>± Á|üdæ~∆
#Ó+<ës¡T. Ms¡T s¡#·sTT‘· nH̊ø£ Hê≥ø±\T, Hê{Ïø£\T, ø£<∏ä\T s¡∫+#ês¡T.

düeTø±©q kÕ+|òæTø£ düeTdǘ \qT M] s¡#·q\˝À Vü‰dǘ  s¡kÕqTs¡+»ø£+>± eT*∫q Á|üC≤„XÊ*. n+<äTπø
|ü+&ç‘·̋ Àø£+ M]ì Vü‰dǘ ÁãVü≤à nì ø=ìj·÷&Üs¡T. Mπs dü«j·T+>± s¡∫+∫q Hê≥ø±\qT sê»eT+Á&ç
ø£fi≤XÊ\ yê]¸ø√‘·‡yê\˝À <äs¡Ùø£‘·«+ eVæ≤+∫ Á|ü<ä]Ù+#̊yês¡T. Ms¡T dü«j·T+>± q≥T\T. q≥T&ç>± ≈£L&Ü
Áù|ø£å≈£î\ Vü≤è<äj·÷˝À¢ #Ós¡>∑ì eTTÁ<ä ẙdüT≈£îHêïs¡T. ª#·+Á<ä>∑T|üÔµ˝À X̄øÏÔ dæ+Vü≤bÕÁ‘·qT b˛wæ+∫ Áù|ø£åø±<äs¡D
bı+<ës¡T.

uÛÑ$T&çbÕ{Ï yê] s¡#·q˝À¢ $qj·TÁ|üuÛÑ, Ç|ü&ÉT, n|ü&ÉT nH̊ Hê≥ø±\T Hê{Ïø£\T, ø£<∏ä\T, yê´kÕ˝À¢
‘·eTTà&ÉT ô|[fløÏ ‘·s¡*yÓfīfl&É+, $e÷q+, <√eTsêC≤, <Ûäq´J$, ì»+, uÀ<ÛäHê |ü<ä∆‘·T\T, ø±|ò” <̊yê\j·T+,
HêMT<˚qH√jYT, |ü̋ …¢≥÷s¡T bÕsƒ¡XÊ\ ‘·ìF ‘·+‘·T, ‹+&ç $X‚cÕ\T, ˝Àø±_Ûqïs¡T∫, πs&çjÓ÷ ø£ãTs¡T¢,
1, 2, 3, eTq ‘Ó\T>∑T, <äX¯ s¡÷|üø£+, XÊg+ø£fi¯, e÷≥ es¡dü, y˚TEyêDÏ yÓTT<ä\>∑Tq$ M] ø£<∏ä\T,
yê´kÕ\T.

uÛÑ$T&çbÕ{Ï #·+Á<äT&çøÏ... Äj·Tq sêdæq J$‘· #·]Á‘· d”«j·T s¡#·qqT s¡∫+#ês¡T. ‘·q J$‘·+˝À
»]–q $X‚cÕ\T, dü+|òüT≥q\qT á |ü⁄düÔø£+˝À $e]+#ês¡T. uÛÑ$T&çbÕ{Ï s¡#·q\˙ï m≈£îÿe>± Vü‰kÕ´ìï
‘·\|ækÕÔsTT. Äj·Tq Hê{Ïø£\≈£î Áô|ò+∫ Hê≥ø£ø£s¡Ô yÓ÷*j·TsY Áyêdæq Hê{Ïø£\T Ä<Ûës¡+. ˇø£yÓ’|ü⁄
ñbÕ<Ûë´j·TT&ç>± u≤<Ûä́ ‘·\T ìs¡«]Ôdü÷Ô eTs√yÓ’|ü⁄ s¡#·sTT‘·>± ‘·qø£+≥÷ kÕVæ≤‘·́ +˝À Á|ü‘̊´ø£yÓTÆq kÕúHêìï
@s¡Œs¡TÃ≈£îqï uÛÑ$T&çbÕ{Ï 1958 dü+e‘·‡s¡+ Ä>∑wüßº 28e ‘̊Bq dü«s¡ZdüTú̋ …’Hês¡T.

` dü+bÕ<äø£es¡Z+
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kÕ$Á‹u≤sTT |òüP Ò̋ eTsêØƒ uÛ≤wü̋ À sêdæq ø£$‘ê
dü+ø£\q+ ªø±e´|òüP Ò̋µ 1854 dü+ˆˆ˝À Á|ü#·T]+|üã&ç+~.
Væ≤+B˝ÀøÏ nqTyê<äyÓTÆq ø£$‘·\T Væ≤+B qT+&ç
‘Ó\T>∑T˝ÀøÏ nqTyê<äyÓTÆ ªø±e´|üP\Tµ >± $ø£dæ+|ü
ã&Ü¶sTT. ‘Ó\T>∑T bÕsƒ¡≈£î\T #˚düT≈£îqï n<äèwüº+ Ç~.
yê] ø£$‘·\qT ‘Ó\T>∑T uÛ≤wü̋ À #·<äTe⁄≈£îH˚ neø±X¯+
ø£*–+~. ªø±e´|üP\Tµ ø£$‘ê dü+ø£\q+ <ë«sê kÕ$Á‹
u≤sTT >±] >∑T]+∫ ÄdüøÏÔø£s¡yÓTÆq n+XÊ\qT #·]Ã+#·T
≈£îì ‘Ó\TdüT≈£îH˚ M\T ø£*–+~.

1854 dü+ˆˆ˝À eTsêØƒ uÛ≤wü˝À ªø±e´|ò üP˝Òµ
dü+ø£\q+>± |òüPH˚̋ Àì w”̋ ≤Áô|dt Á|ü#·T]+∫+~. Ä
‘·s¡Tyê‘· Bìì eTVü‰sêÁwüº ùdº{Ÿ øöì‡˝Ÿ kÕVæ≤‘·´
kÕ+düÿè‹ø£ XÊK ôdÁø£≥Ø &Üˆˆ j·T+. _. e÷* dü+bÕ<ä
ø£‘·«+˝À 2011 dü+ˆˆ kÕ$Á‹u≤sTT |òüP˝Ò düeTÁ>∑
yê»àj·T+˝À uÛ≤>∑+>± á dü+ø£\q+ Á|ü#·T]‘·
eTsTT´+~. Ç<˚ dü+ø£\q+ 2011 dü+ˆˆ kÕ$Á‹u≤sTT
|òüP˝Ò düeTÁ>∑ yê»àj·T+˝À uÛ≤>∑+>± nì‘êuÛ≤s¡‹
dü+bÕ<äø£‘·«+˝À bÕs¡TUŸcÕ eT]j·TT X‚KsY |üyêsY
nqTyê<ä+ #˚j·T>± ªkÕ$Á‹ u≤sTTø° ø£$‘ê j˚Tµµ
ù|s¡T‘√ Væ≤+~˝À yÓ\Te&ç+~. á ø£$‘·\qT Væ≤+B
qT+&ç ‘Ó\T>∑T˝ÀøÏ &Üˆˆ $. ø£èwüí>±s¡T nqTyê<ä+ #̊XÊs¡T.
kÕ$Á‹u≤sTT ø£$‘·\qT ‘Ó\T>∑T˝Àø±ìøÏ n+~+∫q
|òüTq‘· Ä#ês¡́  $. ø£èwüí>±]~. á ø£$‘ê dü+ø£\q+˝À
yÓTT‘·Ô+ 38 ø£$‘·\T ñHêïsTT. eTT+<äT>± yÓTT<ä{Ï
ø£$‘·̋ À ‘·q Ä‘·àø£<∏äHêìï $ì|æ+#ês¡T. ‘·q »ìà+∫q
»qàdüú̋ ≤ìøÏ, »qàuÛÑ÷$TøÏ, ‘·q Á>±e÷ìøÏ, Vü≤è<äj·T+
ì+&Ü ø£è‘·»„‘·\qT düeT]+#ês¡T. ‘·qT »ìà+∫q düú\+
yÓ’uÛÑyêìï, ø°]Ô eè‘êÔ+‘ê\qT, >=|üŒ‘·Hêìï $ì|æ+#ês¡T.
ªqj·÷µ Á>±eT+˝À »ìà+∫q≥T¢>± #Ó|üPÔ, Á>±eT+˝À

ø√‘·T\T, qø£ÿ\T eTø±+ #̊ùd$ nì n+{≤s¡T. Á>±e÷ìï
yÓTT<ä{Ï ªs¡sƒ¡µú e+oj·TT\T, Ä ‘·sê«‘· #Û·Á‘·|ü‹ •yêJ
eTVü‰sêE ª≈£îØàµ eTsêsƒê\ sê»´+ kÕú|æ+#ês¡T. ̋ Àø£
ø£fi≤´D+ ø√dü+ dü«sêC≤´ìï HÓ\ø=˝≤Œs¡T #Û·Á‘·|ü‹ •yêJ
eTVü‰sêE. qj·÷ Á>±eT+ |ü≥ºD Á|ü»\T düTK dü+‘√cÕ
\‘√ ñHêïs¡T. Á|ü»\ Äq+<ä+ ø√dü+ nVü≤]ïX¯\T
|ü]‘·|æ+∫ bÕ\q kÕ–+#ês¡T ªbÕ{Ï˝Ÿµ Á|ü»\T.
n˝≤+{Ï ªbÕ{Ï̋ Ÿµ ≈£î≥T+ã+˝À »ìà+#ês¡T kÕ$Á‹
u≤sTT |òüP Ò̋. ‘·q »qàuÛÑ÷$TøÏ $qÁeT+>±, >ös¡e+>±
e+<äq+ ‘Ó\T|ü⁄‘·THêïs¡T. Hê Á>±eT+˝Àì Á|ü»\+‘ê
ø£wüºJe⁄\T mH√ï C≤‘·T\ düe÷Vü‰s¡+. yê] düTK,
dü+‘√cÕ\T, bÕ&ç|ü+≥\‘√ düeTè~∆>± $\dæ\T¢‘·T+~.
qj·÷Á>±eT+. ‘√≥˝À¢, u≤e⁄\T, |òü̋ ≤\T, |ü⁄cÕŒ\#Ó≥T¢,
|ü≈£åî\ düTeT<ÛäTs¡ <Ûä«qT\T |ü⁄e⁄«\ |ü⁄bıŒ&ÉT\ ø√dü+
e∫Ãq s¡+>∑Ts¡+>∑T\ d”‘êø√ø£∫\Tø£\T. Á|üø£è‹ n+‘ê
dü+<ä&ç #˚düTÔHêïsTT. |ü⁄e⁄«\T |üPdæ, |üP\ es¡̧+ Hê
»qàuÛÑ÷$Tì+&Ü ≈£îs¡yê\ì Äø±+øÏå+#ês¡T kÕ$Á‹
uÛ≤sTT. ªe÷ neTàµ ø£$‘·̋ À ‘·q‘·*¢ >∑T]+∫ #Ó|üPÔ
‘·q ‘·*¢ ÁX¯eTJ$, Áù|e÷qTsê>±\ >∑ì, <äj·÷Ás¡ú
Vü≤è<äsTT. ‘·q ‘·*¢ì |ü⁄]$|æŒq HÓeT*‘√ b˛\TdüTÔ+~.
‘·q ‘·*¢eTT+<äT düeTTÁ<ä+ nq+‘·yÓTÆq Äø±X¯+
‘·\~+#·T≈£î+≥T+<äì, ‘·q‘·*¢ $<ë´X¯øÏÔ dü«s¡÷|æDÏ
nì ‘·q‘·*¢ì ‘·q >∑T+&Ó˝À <ë#·T≈£îHêïqT nì
n+≥T+~. Ä ‘·sê«‘· ªCÀ´‹uÛ≤≈£î e+<äHê\T ‘Ó\T|ü⁄
‘·T+~.

BqT\T, X¯SÁ<äT\≈£î, n‹X¯SÁ<äT\≈£î yÓ\T>∑T\T
ì+bÕ\ì, C≤„q+‘√ eTqdüT‡\qT ì+bÕ* nì
ø√s¡T‘·T+~ e÷ J$‘ê\≈£î eTTøÏÔ MT C≤„q+‘√H˚
\_ÛdüTÔ+~. n+<äTπø MT C≤„HêeTè‘·+‘√ eTeTà*ï
m\¢|ü⁄&ÉT y˚T˝§ÿ\T|ü⁄‘·÷ ñ+&ÉeTì Äø±+øÏådüTÔ+~.

kÕ$Á‹u≤sTT |òüP˝Ò ªø±e´ |üP\Tµ ` düe÷» <äs¡Ùq+
- bıÁ. @≥÷s¡T CÀ´‹, ‘Ó\T>∑T $uÛ≤>∑+, ø±ø£rj·T $X¯«$<ë´\j·T+.
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|æ\¢\ø√dü+ dü+<̊X̄+ n+~kÕÔs¡T. kÕ$Á‹u≤sTT |òüP Ò̋.
á s√E #̊ùd |üìì yÓ+≥H̊ #̊j·÷*. eT<Ûë´Vü≤ï+ #̊ùd
|üìì Ç|ü⁄&˚ #˚ùdj·÷´*. ì$Twü+ ‘·sê«‘· #˚ùd |üìì
á ì$Twüy˚T #˚ùdj·÷* nì ôV≤#·Ã]dü÷Ô, eTè‘·T´e⁄
m|üŒ{Ïø° n&É>∑<äT ø±s¡D+ n+{≤s¡T.

uÛÑ>∑e+‘·Tìï ø√]ø£\T ø√s¡T‘ês¡T. ≈£î+≈£îeTô|{Ïº,
B|ü+ ô|{Ïº, uÛÑ>∑e+‘·Tìï |üPõ+∫ ø√]ø£\T ø√]‘̊ rs¡e⁄.
$y˚ø£+‘√ J$‘êìï düTdü+|üqï+ #˚düTø√yê*. ‘·|üŒ
<˚e⁄&ÉT ø√]ø£\T rs¡Ã&ÉT nì n+{≤s¡T.

e÷{≤¢&̊ u§eTà>∑T]+∫ ªk˛qT©µ >∑T]+∫ #ÓbÕŒs¡T.
Hê e÷{≤¢&˚ u§eTà ù|s¡T ªk˛qT©µ k˛qT* m|ü&ÉT
ˇø£ ø√]ø£ ø√s¡T‘·T+~. ô|<ä›eTà Hê‘√ Ä&ÉT qqTïô|’πø>∑
πsdæ eT∞fl |ü≥Tºø√µ n+≥T+~. n|ü&ÉT k˛qT© ˙
Vü≤è<äj·÷ìøÏ Vü≤‘·T Ô≈ £îì eTT<äT ›>± ªÇ˝≤+{Ï
Á|üe÷<äø£s¡yÓTÆq Ä≥eTqø=<äT› ø±\+ m\¢|ü⁄&ÉT eTq‘√
ñ+&É<äTµ nì #Ó|ü⁄Ô+~.

J$‘·+˝À ì»yÓTÆq jÓ÷>∑T\T n+fÒ me¬s’‘˚
Ä#·s¡D˝À #Ó|æŒ+~ #˚kÕÔs√ Ä Ád”Ô, |ü⁄s¡Twüß Ò̋ ì»yÓTÆq
jÓ÷>∑T\T n+{≤s¡T. ø£$, ø£$‘·«+ >∑T]+∫ #Ó|üPÔ ø£$
ø£\Œq\‘√ ø£$‘ê«ìï s¡∫kÕÔ&ÉT. düTK<äT:U≤\ >∑T]+∫
e÷{≤¢&ÉT‘ê&ÉT, dü«s¡Z+, qs¡ø£+ >∑T]+∫, ø£$r«ø£]kÕÔ&ÉT.
@&ÉTkÕÔ&ÉT, @&çŒkÕÔ&ÉT, Ä&ÉT‘ê&ÉT, bÕ&ÉT‘ê&ÉT,
<˚e‘·\qT ø±ø£|ü&ÉT‘ê&ÉT. ø±\Œìø£ n|ü‡s¡dü\qT ø£fi¯fl
eTT+<äT ì\u…&ÉT‘ê&ÉT. ø±ì Ä n|ü‡s¡dü̋ …|ü⁄&ÉT Äø£$ì
Áù|$T+#·s¡T n+{≤s¡T.

düe÷»+˝À ø£wüº|ü&ÉìyêfīflqT ã<ä∆ø£+‘√ Ä˝À#·q\T
˝Ò≈£î+&Ü, Ä#·s¡D˝Ò≈£î+&Ü eè<Ûë>± düeTj·÷ìï
>∑&çù|yês¡T Ç˝≤+{Ï e´≈£îÔ\qT Ç˝≤ Ä˝À∫+|üCÒkÕÔs¡T.
@ |üqT\T #̊j·Tì yêfīflqT  ªªyê]ì eTqTwüß\ì m˝≤
nqqTµµ nH˚ o]¸ø£‘√ #·ø£ÿì ø£$‘·\qT n+~+#ês¡T.
C≤„q+ ‘Ó*$ ñqï|üŒ{ÏøÏ, #·<äTe⁄, $<ä´˝Ò≈£î+&Ü
$<ë´e+‘·T\T nyê«\H̊ Ä˝À#·q ̋ Òì yê]ì eTqTwüß
\qT m˝≤ nHê* nì Äẙ<äq #Ó+<äT‘ês¡T. @|üqT\T

#˚j·T≈£î+&Ü #˚‘·T\T eTT&ÉT#·T≈£îì ≈£Ls¡TÃH˚yê]ì,
|æ\¢\qT b˛wæ+#·&ÜìøÏ m˝≤+{Ï Á|üj·T‘·ï+ #˚j·Tì
yê]ì, me]øÏ düVü‰j·T+ #˚j·Tì yê]ì, me]ì
|ü{Ïº+#·Tø√ì yê]ì eTqTwüß\ì m˝≤ nHê*? nì
Á|ü•ïdüTÔ+~. uÛ≤s¡́  ø£wüº+ô|’ Ä<Ûës¡|ü&˚ uÛÑs¡Ô\qT, eT+∫
e÷≥\qT $qì eT÷&ÛÉT\qT, Ç‘·s¡T\≈£î düVü‰j·T+
#˚j·Tì yês¡T, ùde, ‘ê´>∑+, <äj·T, eTeT‘·\qT
<ä]#̊s¡̇ j·Tì yê]ì, m˝≤+{Ï dü<äTZD≤\T n\es¡T#·T
ø√ìyê]ì,  m˝≤ eTqTwüß\ì nHê* n+≥T+~.

u≤ìdü‘·«+ >∑T]+∫ u≤<Ûä|ü&Éì yês¡T, n_Ûeè~∆
dü+ø£\Œ+ Ò̋ìyês¡T, e÷qe‘ê«ìï nD>∑Á<=πøÿyê]ì,
eTqTwüß\ì m˝≤ n+{≤+ nì ì\BkÕÔs¡T. nC≤„q+,
n\dü‘ê«ìï J$‘·+ qT+∫ yÓfi¯fl>={Ïº $<ä´ H˚s¡TÃ
ø√e&ÜìøÏ düe÷j·T‘·Ô+ ø±yê\ì n+<ä]øÏ |æ\T|ü⁄
ìdüTÔ+~.

$<ä́ ø√dü+ düe÷»+˝Àì Á|ü»\T n+<ä]ï #Ó’‘·q´+
#˚j·÷\ì ã\+>± Äø±+øÏådüTÔ+~. X¯SÁ<äk˛<äs¡T˝≤sê
ẙT˝§ÿ+&ç, dü+Á|ü<ëj·T u≤ìdü‘ê«ìï s¡÷|ü⁄e÷|ü&ÜìøÏ
$<ä́  H˚s¡TÃ≈£îì #Ó’‘·q´e+‘·+ ø±yê\ì ø√s¡T‘·T+~.
$<ä́ ‘√ C≤„Hêìï ô|+#·T≈£îì, ̇ ‹ <Ûäsêà\qT H̊s¡TÃø√yê*.
$<ä́ , C≤„q+‘√ X¯SÁ<äT\eTH˚ ø£fi¯+ø£+qT ‘=\–+#·T
ø√yê\ì Á|ü‹»„ #˚j·÷*. eTq ø°]Ô Á|ü‹wüº\ >∑T]+∫
#·s¡Ã\T »s¡>±*, u≤<Ûä\T ‘=*–b˛yê*, uÛÑ≥Tº\T,
Áu≤Vü≤àDT\T eTq n_Ûeè~∆øÏ Ä≥+ø£+ ø±sê<äT.
kÕ+Á|ü<ëj·T dü+¬øfi¯flqT Á‘Ó+#·T<ë+ #·<äTe⁄ H˚s¡TÃø√e
&ÜìøÏ dü+ø£\Œ+‘√ #Ó’‘·q´e+‘·T\ eTe&ÜìøÏ Á|üø£≥q
#˚j·÷\ì Ä•düTÔ+~. nìï ÄdüTÔ\˝À ø£qï >=|üŒ ÄdæÔ
$<ä́ j˚T nì, |æ\¢\ <ä>∑Zs¡ qT+&ç ô|<ä›yêfi¯fl es¡≈£î
düeTj·T+ eè<Ûë #˚j·Te<äT›. @ø±Á>∑‘·‘√ $<ä́ qT nuÛÑ́
dæ+#ê*. me]<ä>∑Zs¡sTT‘˚ C≤„qø√X¯eTT+≥T+<√ yêπs
Á|ü»\ <äèwæº̋ À ì»yÓTÆq C≤„qT\T n+{≤s¡T. Ç+ ¢̂wt
$<ä́ qT nuÛÑ́ dæ+#·eTì, Ä+>∑¢$<ä́ qT nuÛÑ́ dæ+∫ ≈£î\
uÛÒ<ë\ >√&É\qT ≈£L˝>={≤º\ì, uÛÑ{Ÿ\T, Áu≤Vü≤àDT\T
s¡∫+∫q ≈£î‘·+Á‘ê\ XÊÁdüÔ |ü⁄sêD≤\qT |ü&É>={≤º*
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nì Ç+ ¢̂wt nuÛÑ́ düq+ nedüs¡+ >∑T]+∫ #ÓbÕŒs¡T.
Ä‘êà_Ûe÷q+‘√ J$+#·&ÜìøÏ, eTìwæì, eTìwæ>±
ì\u…fÒº<˚ $<ä´. nC≤„Hêìï ù|<ä]ø£|ü⁄ u≤ìdü‘ê«ìï
‘·T<äeTT{Ïº+#·&ÜìøÏ, X¯‘êu≤›\ ndüVü‰j·T J$‘êìøÏ
n+‘·+ |ü\Tø£&ÜìøÏ $<ä́  nedüs¡+. n+<äT¬ø’ $<ä́ qT
nuÛÑ́ dæ+#ê* n+{≤s¡T.

#·]Á‘·̋ À ì*∫b˛j˚T ã*#·Áø£e]Ô, #Û·Á‘·|ü‹ •yêJ
\qT ì+&ÉT eTqdüT‘√ ø=\eeT+≥T+~. eTVü‰sêDÏ
#Û·Á‘·|ü‹ ‘êsêu≤sTT >=|üŒ jÓ÷<ÛäTsê\T. j·TT<ä∆
uÛÑ÷$T˝À Áù|s¡D, s¡DuÛÑ÷$T˝À s¡D#·+&çø±, ÄyÓT
#·s¡D≤\≈£î e+<äq+ ‘Ó\T|ü⁄‘·THêïs¡T. Á|üø£è‹ô|’,
e´ekÕj·T+ô|’ dü+ô|+>∑, eT˝…¢|ü⁄e⁄«\T, düqïC≤õ,
>∑T˝≤;|üPe⁄, d”‘êø√ø£∫\Tø£\ô|’ ø£$‘·«+ sêXÊs¡T.

eT{Ïº¬s+&ÉT s¡ø±\T q\T|ü⁄, ‘Ó\T|ü⁄, q\¢eT{Ïº̋ À
|ü#·Ãì bı˝≤\T |ü+&ÉT‘êsTT. ‘Ó\¢eT{Ïºì  ≈£îeTà]
eT]ú+∫ ø√eT\+>± ‘·j·÷s¡T#˚kÕÔ&ÉT. ã{°º˝À y˚dæ
eT{Ïºì y˚&ç#˚dæ Ç≥Tø£\‘√ Ç\T¢ø£&ÉT‘ês¡T. eT{Ïº
>=|üŒ<äq+qT bı\eTT, ø£fi¢̄eTT‘√ b˛\TkÕÔs¡T.

e´ekÕj·T+ >=|üŒ‘·Hêìï #Ó|üPÔ uÛÑ÷‘·*¢ nHêïìï
ÇdüTÔ+~. ÁX¯SÁ<äT\T |ü+≥|ü+&çùdÔ k˛eTs¡T\T,
nVü≤+ø±s¡T\T, &Ü+_Û≈£î\T, |ü+#·uÛÑø£å |òü\Vü‰sê\qT
uÛÑTõkÕÔs¡T. ø±ì e´ekÕj·T+ #˚ùd ¬s’‘·T\T e÷Á‘·+
C≤„q+ bı+<äT‘ês¡T. düTK, dü+|ü<ä\‘√ ‘·T\‘·÷>∑T‘ês¡ì
$XÊ«dü+ Á|üø£{ÏkÕÔs¡T.

m+‘√ n+<ä+>± eT+∫ düT>∑+<Ûä+‘√ ñ+&̊ düqïC≤õ
yÓTT>∑Z\T s√»+‘ê $ø£dæ+∫ ∫e]øÏ bÕ&Ée⁄‘êsTT. n˝≤π>
düqïC≤õ yÓTT>∑Z̋ ≤+{Ï<˚ eTìwæ J$‘·+ ≈£L&Ü nì
ìs¡«∫kÕÔs¡T.

d”‘êø√ø£∫\Tø£\T s¡+>∑T, s¡+>∑T\ <̊Vü≤+‘√ eTH√Vü≤s¡
yÓTÆq s¡÷|ü+‘√ ñ+{≤sTT.  |üP\yÓTT>∑Z\T n‘·́ +‘·
ø√eT\+>±, düT+<äs¡+>± d”‘êø√ø£ ∫\Tø£\qT Äø£]¸
kÕÔsTT. |üP\ô|’yê* d”‘êø√ø£∫\Tø£\T ‘˚H˚qT Á‘ê>∑T
‘êsTT. |üP\ yÓTT>∑Z\T yê&çb˛‘êsTT. d”‘êø√ø£∫\Tø£\T

ẙs=ø£ #√≥TqT yÓ<äT≈£î‘·÷ b˛‘êsTT. Ç˝≤H̊ Á|ü|ü+#·|ü⁄
b˛ø£&É ñ+~. kÕ«s¡ú+, ¬s|üŒbÕ≥T dü+ã+<Ûë\‘√
nìyêb˛‘ês¡T.

CÀ´‹uÛ≤|òüP Ò̋ >±]ô|’, 5 ø£$‘·\T sêXÊs¡T. CÀ´‹uÛ≤
>±s¡T ∫qï‘·q+˝ÀH˚ ‘·*¢ì ø√˝ÀŒj·÷s¡T. bÕsƒ¡XÊ\
$<ä́ |üP]Ô#̊düT≈£îì e´ekÕj·T+ |ü≥¢ ÄdüøÏÔ‘√ ñHêï&ÉT.
Ä+>∑¢ |ü]C≤„q+qT kÕ$Á‘êu≤sTTøÏ n+~+#ês¡T.
u≤*ø£\T, ÁX̄SÁ<äT\ |æ\¢\ ø√dü+ bÕsƒ¡XÊ\qT ÁbÕs¡+_Û+
#ês¡T. $<˚o $TwüqØ\T, bòÕ<äØ\T CÀ´‹uÛ≤qT
Á|üX¯+dæ+#˚yês¡T. düHê‘·qT\T ùV≤fi¯q #˚ùdyês¡T.
sêfi¯ófl, s¡|üŒ\T $düTs¡T‘·÷, ù|&É #·˝Ò¢yês¡T kÕ$Á‹
u≤sTTô|’ n˝≤+{Ï ø£wüº düeTj·÷˝À¢ ø±bÕ&̊yês¡T CÀ´‹uÛ≤
|òüP˝Ò CÀ´‹uÛ≤ <ëVü≤+‘√ ñqï X¯SÁ<äT\≈£î ˙fi¯ófl
‘ê–+#·&É+ ø√dü+ Ç+{Ï u≤$˝À qT+∫ ̇ s¡T ì+|ü⁄≈£îH̊
dü+|òüT≥q, n‹X¯SÁ<äT\ Vü≤≈£îÿ\qT >∑T]+∫ bÕsƒê\T
H˚]Œ+#ê&ÉT. CÀ´‹uÛ≤ j·TT>∑ #Ó’‘·q´|ü⁄ Ä$wüÿs¡Ô.

ø±e÷+<ÛäT\ #˚‹˝À >∑s¡“¤e‹ nsTTq eTVæ≤fi¯≈£î,
ø±qTŒø√dü+ nìï kÂø£sê´\T ø£*Œ+#·&É+, |ü⁄{Ïºq •X¯ó
e⁄\≈£î ùde#̊j·T&É+˝À ìeT>∑ïeTj·÷´s¡T CÀ´‹uÛ≤|òüP Ò̋.
Ç<ä›s¡T Vü≤+‘·≈£î\T e∫Ã CÀ´‹uÛ≤ ø±s¡́ ø£̋ ≤bÕ\qT
#·÷dæ |üXÊÃ‘êÔ|ü+‘√ yÓ[flb˛e&É+ »]–+~.

eTqTwüß´\+<äs¡T dü‘·́ +, <Ûäs¡à+‘√ q&ÉT#·Tø√yê*
∫Hêï, ô|<ä›, m≈£îÿe, ‘·≈£îÿe\T ˝Òe⁄. n+<äs¡÷
düe÷qT˝Ò nì uÀ~Û+#ê&ÉT. Á|ü»\qT C≤>∑è‘·+
#̊j·T&É+ ø√dü+ nH̊ø£ |ü⁄düÔø±\T sêXÊs¡T ø£$‘·\T sêXÊs¡T
CÀ´‹uÛ≤|òüP Ò̋.

uÛ≤s¡‘·<˚X¯ Ád”Ô\≈£î y˚>∑T#·Tø£ÿ ‘=* eTVæ≤fi≤ ñbÕ
<Ûë´j·TTsê\T kÕ$Á‹u≤sTT|òüP˝Ò. düe÷»+˝Àì
ndüe÷q‘·\ì s¡÷|ü⁄e÷bÕ\˙ <Ûäè&ÛÉdü+ø£\Œ+ M]
ø£$‘·̋ À¢ ø£ì|ædüTÔ+~. n+<ä]øÏ $<ä́  n+~+#ê\H˚
\ø£ǻ + ø£ì|ædüTÔ+~. Ád”Ô\ Ä˝À#·q\≈£î, Ä<äTìø£‘·\qT
n+~+#˚ >=|üŒ y˚T<Ûë$, ñ<ä́ eTø±]DÏ, dü+düÿs¡Ô>±
kÕ$Á‹uÛ≤sTT|òüP Ò̋ >±s¡T ø£$‘êdü+|ü⁄{Ï̋ À ø£$‘·\qT
bÕsƒê´+XÊ\T>± #˚s¡Ãe\dæq nedüs¡+ ñ+~.



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 9uÛ≤eMD e÷dü|üÁ‹ø£

Ä<ÛäTìø£ düe÷C≤ìï >∑Ts¡C≤&É s¡#·q\T nuÛÑT´<äj·T+
yÓ’|ü⁄ |üj·Tì+#̊˝≤ #̊XÊsTT. >∑Ts¡C≤&É Hê{Ï düe÷»+˝Àì
ndüe÷q‘·\T, <äTsê#êsê\qT ìs¡•dü÷Ô HÓ’‹ø£ dü+<̊XÊ
\qT n+~+#ês¡T. u≤\´ $yêVü‰\T, ø£Hê´X¯ó\ÿ+,
ẙXÊ´ düeTdǘ  Hê{Ï düe÷C≤ìï |ü{Ïº |”&ç+∫q kÕ+|òæTø£
<äTsê#êsê\T. Ä&É|æ\¢\ ‘·*¢<ä+Á&ÉT\T &ÉãT“≈£î
ÄX¯|ü&ç eTT≈£îÿ|ü#·Ã˝≤s¡ì ‘·eT Ä&É|æ\¢*ï ø±{ÏøÏ
ø±fi¯ófl #ê|ü⁄≈£îqï ‘=+uÛ… ’j˚Tfi¯fl eTTdü˝≤&çøÏ Ç∫Ã
ø£≥ºu…fÒºyês¡T. Ä eTTdü*yê&ÉT ‘ê[ ø£fÒº̋ Òb˛ ̋ Ò<ë ø£{Ïºq
‘·sê«‘√ #·ìb˛e&É+ yêfīófl $<Ûäe\T>± e÷] |ü⁄{Ïº+{ÏøÏ
‹]– #π̊syês¡T. |ü⁄{Ïº+{ÏøÏ e∫Ãq Ä&É|æ\¢*ï #˚s¡Bdæ
<ÛÓ’s¡́ + #ÓbÕŒ*‡+~b˛sTT ‘·*¢<ä+Á&ÉT Ò̋ ‘Ó\¢Ns¡ ø£{Ïº+∫,
>∑T+&ÉT ^sTT+∫ e+≥ >∑~πø ÄyÓTqT |ü]$T‘·+
#˚ùdyês¡T. $<Ûäe\T @ $<ÛäyÓTÆq X¯óuÛÑø±sê´˝À¢ bÕ˝§Zq
sê<äT. dü«j·T+>± >∑Ts¡C≤&É yês¡T ‘·q nø£ÿ |ü≥¢ Ç+{À¢
yêfīófl #·÷ù| ìsê<äs¡D #·÷dæ uÛÑ]+#·̋ Òø£ ø£Hê´e⁄\ÿ+
Hê≥ø£+˝À $<Ûäe\ <äj·T˙j·TyÓTÆq dæú‘·T\qT ø£fi¯fl≈£î
ø£{Ïºq≥T¢ #·÷|æ+#ê&ÉT. Hê{Ï düe÷»+˝À u≤\´
$yêVü‰\T ̌ ø£ <äTsê#ês¡yÓTÆ‘̊ eTs=ø£Á|üø£ÿ ẙXÊ´ düeTdǘ
düe÷C≤ìï ÁuÛÑwüßº |ü{Ïº+∫+~. ∫qï‘·q+˝ÀH˚ Ä&É
|æ\¢\≈£î ô|[flfīófl #̊j·T&É+, eTTdü* yÓTT>∑T&ÉT Äj·TTe⁄
rdæ #·ìb˛e&É+ Mfi¯ófl $<Ûäe\T>± |ü⁄{Ïºfi¯ófl #˚s¡&É+,
MfīfløÏ j·TTø£Ôej·TdüT‡ e#̊Ã Hê{Ï ej·TdüT˝À e#̊Ã düVü≤»
ø√]ø£\≈£î ˝ÀHÓ’ |üø£ÿ<ë] |ü≥º&É+‘√ y˚XÊ´ düeTdǘ
düe÷»+˝À $dü Ôè‘·+>± ô|]–b˛sTT+~. u≤\´
$yêVü‰\T, ø£Hê´X¯ó\ÿ+, y˚XÊ´ Á|üeè‹Ô yÓTT<ä\>∑T
kÕ+|òæTø£ <äTsê#êsê\qT s¡÷|ü⁄e÷ù| ñ<̊›X̄´+‘√ ø£Hê´
X¯ó\ÿ+ Hê≥ø£+˝À ô|’ düeTdǘ *ï m‹Ô#·÷bÕs¡T.

>∑Ts¡C≤&É nbÕŒsêe⁄ düe÷C≤ìï <äèwæº̋ À ô|≥Tº≈£îì
Hê{Ï kÕ+|ò æTø£ <äTsê#êsê\qT s¡÷|ü⁄e÷bÕ\H˚
dü+ø£\Œ+‘√ ø£Hê´X̄ó\ÿ+ Hê≥ø±ìï s¡∫+#ês¡T. ø£Hê´X̄ó
\ÿ+ Vü‰dǘ s¡dü Á|ü<ÛëqyÓTÆq @&É+ø±\ Hê≥ø£+. Ç+<ä*
edüTÔe⁄ ø£*Œ‘·+. >∑Ts¡C≤&É ø£Hê´X¯ó\ÿy˚T Á|ü<∏äe÷+Á<Ûä
kÕ+|òæTø£ Hê≥ø£+>± ù|s=ÿqã&ç+~. dü+|òüT dü+düÿs¡D,
uÛ≤cÕ dü+düÿs¡D, ñ‘·ÔeT s¡÷|üø£eT ìsêàD+ nqT
eT÷&ÉT Á|üjÓ÷»Hê*ï ñ<̊›•+∫ >∑Ts¡C≤&É ø£Hê´X̄ó˝≤ÿìï
s¡∫+#ês¡T. ø£Hê´X̄ó\ÿ+ düVü≤» düT+<äs¡yÓTÆq e÷+&É*ø£
|ü<ä Á|üjÓ÷>±\≈£î, ìs¡à\yÓTÆq Vü‰kÕ´ìøÏ, X̄øÏÔe+‘·yÓTÆq
dü+düÿs¡D Á|üuÀ<Ûë\≈£î ì\j·TyÓTÆ+~.

@ Hê{ø±ì¬ø’Hê, Ç‹eè‘êÔì¬ø’Hê ÁbÕD≤\T bÕÁ‘·̋ Ò.
>∑Ts¡C≤&É ø£Hê´X̄ó\ÿ+ Hê≥ø£+˝Àì Á|ü‹ bÕÁ‘·\ düJe
ø£fi¯\qT ñ{Ïº|ü&˚˝≤ #˚kÕÔsTT. ˇø=ÿø£ÿ bÕÁ‘·qT
Á|ü‘̊´ø£XË’*˝À r]Ã~<ë›s¡T. Hê≥ø£+˝Àì @ ̌ ø£ÿ bÕÁ‘·qT
≈£L&Ü ‘·≈£îÿe #˚dæ #·÷&É&ÜìøÏ M\T ̋ Ò≈£î+&Ü bÕÁ‘·\
Wqï‘ê´ìï r]Ã~<ë›s¡T. ̌ ø£ bÕÁ‘· eTs=ø£ bÕÁ‘·‘√ b˛{°
|ü&ÉT‘·T+~. ø£Hê´X¯ó\ÿ+˝Àì bÕÁ‘·\T düe÷»+˝À
n&ÉT>∑&ÉT>∑THê eTq≈£î ø£ì|æ+#˚ düJe bÕÁ‘·\qT
‘·\|ækÕÔsTT. sêeT|üŒ+‘·T\T e+{Ï <ä>±ø√s¡T\T, kÕ«s¡∆
|üs¡T\T, –ØX¯+ ã&ÜsTTø√s¡T\T, e÷≥ø±s¡T\T, n–ï
¨Á‘êe<Ûëì e+{Ï <ÛäHêX¯|üs¡T\T, dü+düÿs¡Ô\øÏ ≈£L&Ü
ãT~∆ #Ó|üŒ>∑\ eT<äTs¡yêDÏ e+{Ï düeTjÓ÷∫‘· Á|ü»„
>∑\ Åd”Ô\T H˚{Ï düe÷»+˝À n&ÉT>∑&ÉT>∑THê ø£ì|ækÕÔs¡T.
Ç+‘·{Ï yÓ’$<Ûä́ +, düVü≤»‘·«+ >∑\ bÕÁ‘·\ b˛wüDe\q
Hê≥ø£+ düJe+>± ì*∫+~. ø£Hê´X¯ó\ÿ+ Hê≥ø£+˝À
me] eè‹ÔøÏ ‘·>∑Z≥Tº>± Äj·÷ bÕÁ‘·\≈£î ù|s¡T¢ ô|≥º&É+

>∑Ts¡C≤&É yê] ø£Hê´X̄ó\ÿ+ Hê≥ø£+˝Àì Åd”Ô bÕÁ‘·\ Wqï‘·́ +
- &Üˆˆ. ã÷dæ yÓ+ø£≥kÕ«$T

nk˛dæj˚T{Ÿ Ábıô|òdüsY, ‘Ó\T>∑TXÊK,
Ä+Á<Ûë $X¯«$<ë´\j·T+, $XÊK|ü≥ºD+.

` &Üˆˆ. ô|+&Ü´\ ̋ ≤eD´
ndæôdº+{Ÿ Ábıô|òdüsY, ‘Ó\T>∑TXÊK,
Ä+Á<Ûë $X¯«$<ë´\j·T+, $XÊK|ü≥ºD+.
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>∑Ts¡C≤&É #·‘·Ts¡‘·≈£î ì<äs¡Ùq+. \Tu≤∆e<Ûëì, ø£s¡ø£≥
XÊÅdæÔ, eT<ÛäTs¡yêDÏ, –ØX̄+,b˛*XË{Ïº, yÓ+ø£fÒX̄+, dæ<ë∆+‹
yÓTT<ä\>∑T ù|s¡¢≈£î ‘·–qfÒº yêfi¯fl  Á|ües¡Ôq ñ+≥T+~.
ìs¡+‘·s¡+ eT<ÛäTe⁄, >∑+C≤sTT e+{Ï yê{Ï‘√ ø±\πøå|ü+
#˚ùd u…’sê>∑T\T Hê{Ï düe÷»+˝ÀH˚ ø±<äT H˚{Ï
düe÷»+˝À≈£L&Ü eTq≈£î ø£ì|ædü÷ÔH˚ ñ+{≤s¡T. ø£$
Áø±+‘·<ä]Ù nqï ̋ ≤ø£åD°≈£î\ dü÷øÏÔøÏ nø£ås¡s¡÷|ü+ >∑Ts¡C≤&É.
>∑Ts¡C≤&ÉqT $T–*q ø£e⁄\≈£î n&ÉT>∑TC≤&É>±
ù|s=ÿHêïs¡T.

ø£Hê´X̄ó\ÿ+ Hê≥ø£+˝Àì Åd”Ô\ bÕÁ‘·\qT |ü]o*+∫
q≥¢sTT‘˚ >∑Ts¡C≤&É Ä+‘·s¡́ + Äj·÷ bÕÁ‘·\ <ë«sê
e´ø£Ô|ü]#ês¡T. Åd”Ô\T |ü&˚ Çã“+<äT\qT Ä#ês¡
dü+Á|ü<ëj·÷\ eTTdüT>∑T˝À @$<Ûä+>± Væ≤+dækÕÔs√
$e]+#ês¡T. ø£Hê´X̄ó\ÿ+ Hê≥ø£+ ù|s¡T˝ÀH̊ ø£q´ nì
ô|≥º&É+˝À Á|ü‘˚́ ø£‘·T+~. ªø£q´µ nq>± Åd”Ô nì ns¡ú+.
ì|òüT+≥Te⁄ <äècÕº́  nH˚ø£ |üsê´j·T |ü<ë\THêïsTT.
nsTT‘˚ Çø£ÿ&É >∑Ts¡C≤&É dü+Á|ü<ëj·÷\ eTTdüT>∑T˝À
Åd”Ô yÓ’yêVæ≤ø£ J$‘· düeTdü´*ï ne˝ÀøÏ+∫ Äj·÷
bÕÁ‘·\qT düèwæº+∫ ÁbÕD+ b˛XÊs¡T. á Hê{ø±ìï
ì•‘·+>± |ü]o*ùdÔ ø£q´\T, $<Ûäe\T, |ü⁄D´ Åd”Ô\T,
ẙX̄´\T, >∑èVæ≤DT\T |ü\T ̈ <ë˝À¢ nH̊ø£ eè‘·TÔ\ yês¡T
ø£ì|ækÕÔs¡T. ø£ì|æ+#˚ bÕÁ‘·\‘√bÕ≥T ø£ì|æ+#·ì
H˚|ü<∏ä́ |ü⁄ bÕÁ‘·\T, ø£Hê´X¯ó\ÿ <äTsê#êsêìøÏ ã …̋’q,
ne«uÀsTTq Åd” Ô\ #·T≥÷º n\¢ã&çq Hê≥ø£y˚T
ø£Hê´X¯ó\ÿ+. ø£Hê´X¯ó\ÿ+, es¡X¯ó\ÿ+ ¬s+&É÷
düe÷C≤ìøÏ #̊≥T. ø£Hê´X̄ó\ÿ+  Hê≥ø£+ düe÷»+˝Àì
#̊≥TqT Á|ükÕÔ$dü÷Ô Äj·÷ Åd”Ô\ bÕÁ‘·\ <ë«sê |ü]øÏ+∫
bÕsƒ¡≈£î*ï Ä˝À∫+|üCÒkÕÔsTT.

ø£Hê´X¯ó\ÿ+ Hê≥ø£+˝Àì Åd”Ô\ bÕÁ‘·\T :
1. yÓ+ø£eTà, 2. ãT#·ÃeTà, 3. düT_“, 4. eT<ÛäTs¡yêDÏ,

5. MTHêøÏå, 6. |üP≥≈£Lfi¯fleTà.

yÓ+ø£eTà :
n–ï¨Á‘êe<Ûëì uÛ≤s¡́  yÓ+ø£eTà. uÛÑs¡Ô#ê≥T uÛ≤s¡́ .

uÛÑs¡Ô e÷≥ »e<ë≥ì eTVü‰kÕ~Û«. M]øÏ eTT>∑TZs¡T
dü+‘êq+. ô|<ä›e÷àsTT ãT#·ÃeTà ¬s+&Éeyê&ÉT
yÓ+ø£fÒX¯+ eT÷&Ée~ ne÷àsTT düT_“. &ÉãT“ MT<ä
ÄX¯‘√ n–ï¨Á‘êe<Ûëì ô|<ä› ≈£L‘·Ts¡T ãT#·ÃeTàqT
s¡÷. 1500/`\ ø£Hê´X¯ó\ÿ+ rdüT≈£îì X¯‘·eè<äT∆&çøÏ∫Ã
ô|[fl #˚kÕÔ&ÉT. dü<ädü´+ Hê&˚ X¯‘·eè<äT∆&ÉT ø±\+
#̊j·T&É+‘√ ãT#·ÃeTà $<Ûäesê*>± |ü⁄{Ïº\T¢ #̊s¡T‘·T+~.
yÓ+ø£eTà ãT#·ÃeTàqT $<Ûäesê*>± #·÷düTÔqï+‘·ùd|ü⁄
‘êeTT m+‘· ô|<ä› ‘·|ü #˚XÊyÓ÷ nì u≤<Ûä|ü&ÉT‘·÷H˚
ñ+&̊~. Ä u≤<Ûä rs¡ø£ eTT+<̊ n–ï¨Á‘êe<ÛëqT¢ ¬s+&√
≈£L‘·Ts¡T eTT≈£îÿ|ü#·Ã˝≤s¡ì düT_“ì \u≤∆e<ÛëqT¢ nH˚
70 @fi¯¢ eTTdü˝≤&çøÏ∫#·Ã ô|[fl #˚kÕÔqì uÒs¡+
e÷{≤¢&ÉT≈£îì ekÕÔ&ÉT. Ä $wüj·T+ ‘Ó*dæ Ç+{À¢
ô|<ä›e÷àsTT |ü]dæú‹ ‘Ó*dæ≈£L&Ü Ç|ü&ÉT ‘Ó*dæ ‘Ó*dæ
eTs=ø£ ≈£L‘·T] >=+‘·Tø√j·T&ÜìøÏ dæ<ä∆|ü&çq uÛÑs¡ÔqT
ì\BdüTÔ+~. yÓ+ø£eTà düHê‘·q <Ûäs¡à|üsêj·TDsê˝Ò
nsTTHê ̋ Àø£+ rs¡TqT ‘·q≈£î |ü]#·j·TeTTqï |ü]~Û̋ ÀH̊
ne>±Vü≤q #˚düT≈£îì ìs¡íj·T+ rdüTø√>∑\ BÛs¡Tsê*>±
ø£ì|ædüTÔ+~.

n–ï¨Á‘êe<Ûëì |ü<Ó›ì$T~ e+<ä\øÏ 70 @fi¯ófl
<ë{Ïq \Tu≤∆e<ÛëqT*øÏ∫Ã $yêVü≤+ #˚j·T&ÜìøÏ
ìX¯ÃsTT+∫ ô|’ø£+ |ü⁄#·TÃ≈£î+{≤&ÉT. $wüj·T+ ‘Ó*dæ
yÓ+ø£eTà ªªuÛÑs¡Ôì Hê‘√ #Ó|üŒ≈£î+&ÜH˚Hêµµ nì ì\
BdüT Ô+~. ÄyÓT e÷≥\≈£î n–ï¨Á‘êe<Û ëì
nÁ–¨Á‘·T&Ó’ ªªÄ&ÉeTT+&É̋ ÀÔHê Ä˝À#·q á dü+ã+<Ûä+
#̊dæ rs¡‘êqT ‘ê+ã÷˝≤\T Ç#̊ÃXÊqT ‘·qT≈£î #êe+&ç
nì yÓ[flb˛‘ê&ÉT. ÄHê{Ï >∑èVü≤ø±sê´\˝À Åd”Ô\≈£î
dü+Á|ü~+#˚ yês¡T ø±<äH˚ $wüj·÷ìï Hê≥ø£ø£s¡Ô á
dü+uÛ≤wüD˝À e´ø£Ô+ #̊XÊs¡T.

yÓ+ø£eTà ‘·q nqï nsTTq ø£s¡ø£XÊÅdæÔ‘√ ªªnqïj·÷´!
á dü+ã+<Ûä+ #˚ùdÔ H˚qT @ qTjÓ÷´ >=jÓ÷´ #·÷düT
≈£î+{≤qT. ô|<ä ›<ëìï >∑T+&Ó\MT<ä ≈£î+|ü{Ï˝≤
uÛÑ]düTÔHêïeTT. Ç|ü&ÉT ¬s+&√<ëìï ≈£L&Ü uÛÑ]+#˚ X¯øÏÔ
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Hê≈£î ̋ Ò<äT. H˚qT ã‹øÏ u≤>∑T+&Ü\+fÒ á dü+ã+<Ûä+
‘·|æŒ+#·T nì ã‹e÷\T≈£î+~. ø£Hê´X̄ó\ÿ+ <äTsê#êsê
ìøÏ ̌ ø£ ≈£L‘·Ts¡T ã …̋’b˛sTT+~. ¬s+&√ ≈£L‘·Ts¡T ≈£L&Ü
á ø£Hê´X¯ó˝ÿ <äTsê#êsêìøÏ ã …̋’b˛≈£L&É<äì ‘·|üq
|ü&ç+~. \Tu≤∆e<Ûëì –]XÊìøÏ ã+<ÛäTeì ‘Ó*dæ yÓ+ø£eTà
á ô|[fl >∑+&É+ qT+&ç ãj·T≥ |ü&˚j·TeTì –ØX¯+
ø±fi¯ófl |ü≥Tº≈£î+≥T+~. á ô|[fl ‘·|æŒùdÔ ‘·q #·s¡à+
ˇ*∫ #Ó|ü\T≈£î{ÏºkÕÔqì |ü\ø£&É+˝À ÄyÓT jÓTTø£ÿ
‘ê´>∑+ ø£ì|ædüTÔ+~.

yÓ+ø£eTà düT|ü⁄Á‘·T&çøÏ Ä+>∑¢ $<ë´ãT<äT∆\T H̊]Œ+#ê
\ì ‘ê|üÁ‘·j·T|ü&ÉT‘·T+~. n–ï¨Á‘êe<Ûëì n+<äT≈£î
ˇ|üø√&ÉT. @y√ ø±s¡D≤\T #Ó|æŒ <ë≥ y˚ùdyê&ÉT.
nsTTHê e~*ô|≥º≈£î+&Ü yÓ+ø£eTàMT ˝≤π>yê&ÉT.
»+|òüTT\T ˇ&ÉT≈£îÿ+≥÷ ã‘·ø±\ì e⁄+<ë @$T{Ï?
MTø£+‘· ÁX¯eT nqT≈£î+fÒ e÷yêfi¯ófl Hê≈£î |üdüT|ü⁄
≈£î+ø±\ øÏ+<ä Ç∫Ãq uÛÑ÷$T nẙTàdæ ≈£îÁsê&çøÏ #·<äTe⁄
#Ó|æŒkÕÔqì ìø£ÿ∫Ã>± #Óù|ŒdüTÔ+~. yÓ+ø£eTà e÷≥\≈£î
uÛÑs¡Ô #˚ùd<˚MT Ò̋ø£ Ç+ ¢̂wüß #·<äTe≈£î ˇ|ü≈£î+{≤&ÉT.
‘·eT |æ\¢\T Ç+ ¢̂wüß #·<äTe⁄\T #·<ä$ ø£̋ …ø£ºs√, b˛©düT
Ä|ò”düs√ nsTTb˛yê\H˚ ø√]ø£\T ÄHê{Ï ‘·\T¢˝À¢
n+‘·s¡Z‘·+>± m+‘· ã\+>± ñ+&˚y√ yÓ+ø£eTà bÕÁ‘·
<ë«sê« e´ø£Ô|ü]#ês¡T >∑Ts¡C≤&É.

uÛÑs¡Ô rdæbÕπsdæHê ìdü‡Vü‰j·TTsê …̋’q, ø±s¡́ kÕ<Ûäq≈£î
ø±fi¯ófl |ü≥Tºø√e&ÜìøÏ≈£L&Ü yÓqTrj·Tì ‘·*¢ eTqdüT‡
yÓ+ø£eTà~. _&É¶\ eT+∫ ø√πs ‘·*¢>±, uÛÑs¡Ô#ê≥T uÛ≤s¡́ >±,
‘·|ü\T #˚ùd uÛÑs¡ÔqT m~]+#˚ <ÛÓ’s¡́ XÊ*>± >∑Ts¡C≤&É
yÓ+ø£eTà bÕÁ‘·qT r]Ã~<ë›s¡T.

ãT#ÓÃeTà :
Hê≥ø£+˝À ãT#·ÃeTà bÕÁ‘· ÁbÕ<Ûëq´‘·qT dü+‘·

]+#·T≈£î+~. ø±fi¯fl bÕsêDÏ Äs¡ø£eTT+<˚ $<Ûäesê\T>±
‘·+Á&ç |ü+#·q #˚s¡T‘·T+~. ÄyÓT≈£î ‘Ó\¢Ns¡ ø£{Ïº+∫
e+≥>∑~øÏ e÷Á‘·y˚T |ü]$T‘·+ #˚XÊs¡T. $<Ûäesê\T>±
ãT#·ÃeTà nH˚ø£ nee÷Hê\qT m<äTs=ÿH˚~. Hê{Ï

düe÷»+˝À $<Ûäe\ jÓTTø£ÿ |ü]dæú‹ m˝≤ ñ+&˚<√
ãT#·ÃeTà bÕÁ‘· <ë«sê >∑Ts¡C≤&É #·÷|æ+#ês¡T. Hê{Ï
düe÷»+˝À $<Ûäe*ï X¯óuÛÑø±sê´\øÏ ÄVü‰«ì+#·s¡T
dü]ø£<ë yêfi¯ófl bıs¡bÕ≥Tq me]¬ø’Hê m<äTs¡T>± eùdÔ
‹{Ïºb˛kÕÔs¡T. mH√ï nee÷Hê\T uÛÑ]+∫ ã‘·T≈£îqT
uÛ≤s¡+>± J$düTÔ+&˚~. ‘·qq≈£î ã* rdüT≈£îqï ø£Hê´X¯ó
\ÿy˚T Ç|ü&ÉT ‘·q #Ó˝…¢*ï ≈£L&Ü ã* rdüTø√
uÀ‘·T+<äì ‘Ó*dæ ‘·\¢&ç*¢b˛sTT+~. ô|[fl ‘·|æŒ+#·eTì
–ØXÊìï ÁbÕ<Û̊j·T|ü&ç+~. ÄyÓT n<äTqT>± rdüT≈£îì
–ØX̄+ ãT#·ÃeTàì e÷j·Te÷≥\‘√ yÓ÷dü+ #̊j·÷\ì
#·÷kÕÔ&ÉT. ãT#·ÃeTà m|üŒ{Ïø£|ü&ÉT ̋ Öø£́ + Á|ü<ä]Ù+∫
–ØX¯+ m‘·TÔ>∑&É\ qT+&ç ‘·|æŒ+#·T≈£î+≥÷ ñ+&˚~.

–ØX¯+ ãT#·ÃeTàì $<Ûäe\T eT∞fl ô|[fl #˚düT
ø√e#·Ãì n~ ‘·|ü ø±<äì ìqTï H̊H̊ ô|[fl #̊düT≈£î+{≤
q+{≤&ÉT. –ØX¯+ e÷≥\≈£î ãT#·ÃeTà MTs¡T ô|[fl
#˚düT≈£î+{≤qHêïs¡T u≤>±H˚ e⁄+<ä>±˙ e÷ yêfi¯ófl
ˇ|üø√s¡T. á $wüj·T+ e÷ ô|<ä›yêfi¯fløÏ ‘Ó*ùdÔ qqTï
ã‘·ø£ìe«s¡+≥T+~. ãT#·ÃeTà e÷≥\≈£î –ØX¯+
‘·&ÉTeTTø√≈£î+&Ü nsTT‘˚ ˝Ò∫b˛<ë+ n+{≤&ÉT.
Ò̋∫b˛sTT e÷yêfīfl+<ä]øÏ $#ês¡+ ø£\T>∑CÒj·T&É+ ø£+fÒ

H˚qT u≤<Ûä|ü&ÉT‘·÷HÓ’Hê Çø£ÿ&˚ e⁄+{≤qT n<˚ eT+∫
<ä+≥T+~. –ØX̄+ düT_“ô|[fl ‘·|æŒ+#·&ÜìøÏ, Ç<=ø£ÿfÒ
e÷s¡ZeT+{≤&ÉT. ãT#·ÃeTà Ä˝À#·q˝À |ü&ÉT‘·T+~.
ãT#·ÃeTà düT_“ì \Tu≤∆e<Ûëì qT+&ç ‘·|æŒ+&ÜìøÏ
–ØX̄+‘√ ̋ Ò∫b˛sTT edüTÔ+~. düT_“ $wüj·T+˝À ‘·qì
‘êqT ‘ê´>∑+ #˚düT≈£îqï ‘ê´>∑o*.

uÛÀ»q\ düeTj·T+˝À ø£Hê´X̄ó\ÿ+ >∑T]+∫ –ØX̄+
#Óù|Œ≥|ü&ÉT n–ï¨Á‘êe<Ûëì‘√ ãT#·ÃeTà ªªHêHêï!
‘·eTTà&çøÏ ô|[fl #Ój·÷´\+fÒ Hê kıeTTà ô|{Ïº ô|[fl
#Ój·T´+&ç n+‘˚>±ì <ëìø=+|ü eTT+∫ \Tu≤∆e<Ûëì
øÏe«<äT›µµ n+≥T+~. n˝≤ #Ó|æŒ+<äqï ø√|ü+‘√
n–ï¨Á‘êe<Ûëì ô|s¡T>∑qï+ $düÔ] rdüT¬ø[fl ãT#·ÃeTà
HÓ‹ÔMT<ä y˚kÕÔ&ÉT. ÄHê{Ï düe÷»+˝À $‘·+‘·Te⁄\≈£î
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ùd«#·Ã¤ ̋ Ò<äT. yêfīófl q\T>∑T]˝ÀøÏ sê≈£L&É<äT. e÷{≤¢&É
≈£L&É<äT. $<Ûäe\T @ $<ÛäyÓTÆq dü\Vü‰\T Çe«≈£L&É<äT.
Çyê«\ì Á|üj·T‹ïùdÔ $<Ûäe eTT+&É$ π̇ø+ ‘Ó\TdüT
nì ‹{Ïºb˛ùdyês¡T. düT_“ ô|[fl Á|ükÕÔeq m|ü&ÉT
e∫ÃHê ãT#·ÃeTàøÏ mH√ï nee÷Hê\T m<äT¬s’Hê
~>∑$T+>∑T≈£î+~. ãT#·ÃeTàøÏ #·<äTe⁄ ˝Òø£b˛sTTHê
düeTj·Tdü÷Œ¤]Ô>± Ä˝À∫+#˚ H˚s¡Œ]‘·q+ ñ+~.
ãT#·ÃeTà ne÷j·Tø£‘·«+˝À ∫Á‘·yÓTÆq Ä˝À#·q
\THêïsTT. ÄyÓT Ä˝À#·q\T ‘Ó*yÓ’q yêfi¯fl≈£î e#˚Ã
dü+<˚Vü‰˝≤¢ ñ+{≤sTT. ãT#·ÃeTà bÕÁ‘· ∫Á‘·D˝À
>∑Ts¡C≤&É H˚s¡TŒ n<äT“¤‘·+.

ô|[fl düeTj·T+ <ä>∑Zs¡ |ü&ÉT‘·T+&É&É+ m˝≤¬>’Hê ô|[fl
‘·|æŒ+#·&ÜìøÏ –ØX̄+‘√ ãT#·ÃeTà ̋ Ò∫b˛sTT e#̊ÃdüTÔ~.
ãT#·ÃeTà –ØX¯+ e÷j·Te÷≥\≈£î ˇø£s¡ø£+>± ˝ÀHÓ’‘˚
eTs√ ø√D+˝À #Ó*¢* u≤>∑Tø√dü+ ‘ê|üÁ‘·j·T|ü&ç
ãj·T≥øÏ e#̊ÃdüTÔ+~. n˝≤ sêe&É+ e\q #Ó̋ …¢* ô|[fl
Ä–b˛‘·T+<äì uÛ≤$+∫q ne÷j·Tø£|ü⁄ Åd”ÔeT÷]Ô
ãT#·ÃeTà.

ãT#·ÃeTàqT –ØX¯+ e÷j·T˝À |ü&É˙j·T≈£î+&Ü
kÂ»q´sêe⁄ |ü+‘·T\T, eT<ÛäTs¡yêDÏ ø±bÕ&ç ÄÁX̄e÷ìøÏ
|ü+|ækÕÔs¡T. á Hê≥ø£+˝À ãT#·ÃeTà bÕÁ‘· >∑Ts¡C≤&É
H˚s¡Œ]‘·Hêìï Á|ü<ä]ÙdüTÔ+~. ãT#·ÃeTà ne÷j·Tø£|ü⁄
e÷{À¢ ù|\‘·q+, düeTj·÷ìøÏ ‘·–q≥Tº>± <ÛÓ’s¡́ +>±
e´eVü≤]+#·&É+ ãT#·ÃeTàπø kı+‘·+.

MTHêøÏå :
MTHêøÏå \Tu≤∆e<Ûëì ≈£L‘·Ts¡T. \Tu≤∆e<Ûëì &ÉãT“≈£î

ÄX¯|ü&ç |ü~ dü+e‘·‡sê\T ≈£L&Ü ì+&Éì MTHêøÏåì
ø±{ÏøÏø±fi¯ófl #ê|ü⁄≈£îqï eTTdü̋ ≤&çøÏ∫Ã ô|[fl #˚kÕÔ&ÉT.
ô|[fl nsTTq yÓ+≥H˚ MTHêøÏå uÛÑs¡Ô #·ìb˛e&É+ Ädæú
n+‘ê eT÷≥ ø£≥Tº≈£îì e∫Ã ‘·+Á&ç |ü+#·q #̊s¡T‘·T+~.
\Tu≤∆e<Ûëì MTHêøÏåì @<√ ˇø£ e+ø£‘√ ÄyÓTqT
‹&ÉT‘·÷H˚ ñ+&˚yê&ÉT. ‘·+Á&ç ‹≥¢øÏ, NÛ<ä]+|ü⁄\øÏ
MTHêøÏ å n\yê≥T|ü&çb˛sTT+~. MTHêøÏ å j·TTø£ Ô

ej·TdüT‡≈£î sê>±H̊ ej·TdüT‡ Ø‘ê´ e#̊Ã ø±eTø√]ø£\T
n<äT|ü⁄ #̊j·T Ò̋ø£ ÄyÓTqT Á|üø£ÿ<ë] |ü{Ïº+#êsTT. ÄyÓT
|üø£ÿ<ë] |ü{º&ÜìøÏ nH˚ø£ ø±s¡D≤\T ñHêïsTT.
eT+∫#Ó&ÉT #Óù|Œ ‘·*¢ Ò̋ø£b˛e+, ‘·+Á&ç ñHêï ÄyÓT
u≤>√>∑T\T |ü{Ïº+#·Tø√ø£b˛e&É+‘√ MTHêøÏå |üø£ÿ<ëì
|ü{Ïº+~.

\Tu≤∆e<Ûëì MTHêøÏå eTqdüTqT ns¡ú+ #̊düTø√≈£î+&Ü
ÄyÓTqT Çwüº+e∫Ãq≥T¢ e÷{≤¢&ÉT‘·T+{≤&ÉT. ‘·+Á&ç
eTT≈£îÿ|ü#·Ã˝≤s¡ì ì+&Ü ◊<äT @fi¯ófl ≈£L&Ü ì+&Éì
düT_“ì ô|[fl #˚düT≈£î+≥THêï&Éì ‘Ó*dæ MTHêøÏå
ì+~düTÔ+~. á ej·TdüT˝À n+‘· ∫qï |æ\¢‘√ ˙≈£î
ô|[fl nedüs¡e÷? nì Á|ü•ïdüTÔ+~. <ëìøÏ \Tu≤∆e<Ûëì
yÓ<ÛäeeTT+&É$ ̇ πø+ ‘Ó\TdüT ̇ ˝≤>± n&É¶<ës¡T¢ ‘=ø£ÿ&É+
Hê≈£î ‘Ó*j·T<äì e÷≥\‘√ MTHêøÏåì Væ≤+dæ+#̊yê&ÉT.
ø±{ÏøÏ ø±fi¯ófl #ê|ü⁄≈£îqï \Tu≤∆e<Ûëì ‘·q düTK+ ø√dü+
e÷Á‘·y˚T ‘ê|üÁ‘·j·T|ü&ÉT‘·THêï&ÉT. Ç+{À¢ ñqï
≈£L‘·Ts¡T u≤<ÛäqT ns¡ú+ #̊düTø√≈£î+&Ü Á|üe]ÔdüTÔ+{≤&ÉT.
\Tu≤∆e<Ûëì MTHêøÏåøÏ eT∞fl ô|[fl #˚dæ ñ+fÒ ÄyÓT
Á|üø£ÿ<ëì |ü{Ïº+ ñ+&˚~ ø±<äT ø£<ë! nì MTHêøÏå bÕÁ‘·
<ë«sê $‘·+‘·Te⁄\≈£î eT∞fl ô|[fl #̊j·T&É+ e\q ẙXÊ´
e´edü úq düeT÷\+>± HêX¯q+ #˚j·Te#·TÃqì
ù|s=ÿHêïs¡T.

Ä&É|æ\¢ ‘·s¡|ü⁄ qT+&ç n–ï¨Á‘êe<ÛëqT\T
|æ\¢ìe«qì Áyêdæq ñ‘·Ôs¡+ #·~$ $&É÷¶s¡+ ø±ø£b˛‘˚
n–ï¨Á‘êe<ÛëqT\T ‘·–q XÊdæÔ #̊XÊ&ÉT. á ej·TdüT˝À
ô|fiËfl+<äT≈£î ˙ø£ì ‘·+Á&çì ì+~düTÔ+~. MTHêøÏå
eT+∫‘·q+ ‘Ó*dæ ø£s¡ø£XÊÅdæÔ ‘·q Hê≥ø±ìï n+‘ê
$e]+#ê&ÉT. MTHêøÏå dü+‘√wæ+∫ á Hê≥ø£+˝À ‘·q
e+‘·T düVü≤ø±sêìï n+~kÕÔqì ‘·q $XÊ\ eTqdüT‡qT
#ê≥T≈£î+~.

Åd”ÔøÏ ñ+&˚ düVü≤» \ø£åD≤\qT MTHêøÏå bÕÁ‘· <ë«sê
>∑Ts¡C≤&É ‘Ó*j·TCÒXÊs¡T. ‘ê´>∑ãT~∆, ãT~∆≈£îX¯\‘·,
ásê¸́  ndü÷j·T\≈£î ˝ÀqTø±≈£î+&Ü ‘·q ˝≤>± Ç+ø√
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Ä&É|æ\¢ J$‘·+ HêX¯q+ ø±≈£L&É<äì Á|üj·T‹ï+∫+~.
‘·+Á&ç #˚ùd ‘·|ü\qT Á|ü‹ø£åq+ ì\Bdü÷Ô e∫Ã+~.
MTHêøÏå #·qTe⁄, ‘Ó–+|ü⁄ #·÷dæq ‘·+Á&ç qTe⁄«, ˙
dü$‹‘·*¢ qqTï #·+ù|dæ sê»eTùV≤+Á<äes¡+ bÕ]b˛sTT
yÓ<Ûäeô|[fl #̊düT≈£î+{≤s¡T nì nqTe÷ìkÕÔ&ÉT. mø£ÿ&É
‘·eT e~›ø£ qT+&ç ‘·|ü≈£îì ¬s+&√ ô|[fl #̊düTø√e&ÜìøÏ
sê»eTùV≤+Á<äes¡+ bÕ]b˛‘ês√ $<Ûäe\ì Hê{Ï
|ü⁄s¡Twüß\T eTqdüT˝Àì uÛÑj·÷ìï >∑Ts¡C≤&É M] bÕÁ‘·
<ë«sê ãVæ≤s¡Z‘·+ #˚XÊs¡T.

MTHêøÏå uÛ≤>∑e‘·+ #·<äTe⁄ H˚]Œq C≤„q+ ø£*–q
j·TTe‹. ‘·q‘√ düs¡düe÷&ÉT‘·Tqï sêeT|üŒ |ü+‘·T\T‘√
á düs¡dü+ dü]ø±<äì ìø£ÿ∫Ã¤>± #Óù|ŒdüTÔ+~. MTHêøÏå
H˚qT $<Ûäe eTT+&Éì! MTs¡T düs¡düT\T eTqø£+fÒ eT]
|ü$Á‘·yÓTÆq yêfi¯ófl mes¡T+{≤s¡+≥T+~. Ä e÷≥\≈£î
eTq$T<ä›s¡+ ô|fi≤fl&ç‘̊ eT] n|ü$Á‘·‘· mø£ÿ&ÉT+≥T+~
nqï sêeT|üŒ |ü+‘·T\‘√ ì»+>±! qqTï ô|[fl
#̊düT≈£î+{≤sê nì MTHêøÏå ÄX̄ |ü&ÉT‘·T+~. eT<ÛäTs¡yêDÏ
Á|ükÕÔeq e∫Ãq|ü&ÉT MTHêøÏå #˚dæq ñ|üHê´dü+ ÄyÓT
˝Àø£C≤„HêìøÏ eTT#·TÃ ‘·Tqø£.

sêeT|üŒ |ü+‘·T\T ø√dü+ MTHêøÏå ‘·q Ädæúì n+‘ê
e<äT\Tø=ì ø£≥Tºã≥º\‘√ eT<ÛäTs¡yêDÏ Ç+{ÏøÏ
e#̊ÃdüTÔ+~. nsTT‘̊ MTHêøÏå Á|ües¡ÔqqT sêeT|üŒ+‘·T\T
nqTe÷ìkÕÔ&ÉT. eT<ÛäTs¡yêDÏ sêeT|üŒ+‘·T\T‘√ MTs¡T
ø£+≥|ü&É¶ ‘·sê«‘· @ Ä&É<ëì Á|ües¡Ôq ‹qï>± ñ+
≥T+~ ÄyÓT e÷≥\T ì»y˚T. ‘·|üŒ+‘ê Åd”Ô\<˚
nqfe<ä›ì ø=+<äs¡T |ü⁄s¡Twüß\ Á|ües¡Ôq\ e\q ≈£L&Ü
Åd”Ô\T #Ó&çb˛‘ês¡ì eT<ÛäTs¡yêDÏ ìø£ÿ∫Ã>± #Ó|æŒ+~.
MTHêøÏåì sêeT|üŒ+‘·T\T ô|fi≤fl&ç eùdÔø±ì ‘·\T|ü⁄
rj·Tqì ‘·q H̊düÔ+ ô|[fløÏ ‘êqT ô|<ä›>± e´eVü≤]+∫q
eT<ÛäTs¡yêDÏ e+{Ï $TÁ‘·Tsê*ì dü+bÕ~+#·T≈£îqï bÕÁ‘·
MTHêøÏå~. MTHêøÏå bÕÁ‘· <ë«sê $<Ûäe\ J$‘êìï ùV≤fīq
#˚j·T&É+ ø£+fÒ <ëìø√ |ü]cÕÿs¡ e÷s¡Z+ #·÷bÕ\ì
sêeT|üŒ+‘·T\T MTHêøÏå ô|[fl <ë«sê #·÷|æ+#ês¡T.

|üP≥≈£Lfi¯fleTà :
Hê{Ï düe÷»+˝À ø£Hê´X¯ó\ÿ+ <äTsê#ês¡+ m+‘·

uÛÑj·T+ø£s¡+>± ñ+&˚<√ <ëìe\¢ Ä&É|æ\¢\ J$‘ê\T
@ $<Ûä+>± HêX¯qyÓTÆb˛j·TjÓ÷ ‘Ó*j·TCÒùd bÕÁ‘·
|üP≥≈£LfīfleTà bÕÁ‘·. Hê≥ø£+˝À |üP≥≈£LfīfleTà bÕÁ‘·≈£î
ù|s¡T mø£ÿ&É s¡#·sTT‘· dü÷∫+#·̋ Ò<äT. eè‹Ô Ø‘ê´ @
ù|s¡T‘√ |æ\Teã&ç+<√ Ä ù|s¡T‘√H̊ Hê≥ø±+‘·+ es¡≈£î
s¡#·sTT‘· ø=qkÕ–+#ê&ÉT. &ÉãT“≈£î ÄX¯|ü&ç |üP≥
≈£Lfi¯fleTà ‘·*¢<ä+Á&ÉT\T s√–wü̃ eTTdü*yê&çøÏ∫Ã ô|[fl
#̊j·T&ÜìøÏ ìX̄ÃsTT+#ês¡T. ‘ê[ ø£{Ï@º düeTj·T+˝ÀH√,
ø£{Ïºq ‘·sê«‘√ ô|[fl |”≥\ MT<äH˚ ô|[flø=&ÉT≈£î
eTs¡DÏ+#ê&ÉT. n|ü&ÉT ô|[fl nsTTq{≤º, ø±q{≤º nH˚
MTe÷+dü ø£*–+~. ø=+<äs¡T ‘ê[ø£{≤ºs¡Hêïs¡T. eT]
ø=+<äs¡T ø£≥º̋ Ò<äHêïs¡T. |üP≥≈£LfīfleTà ‘·+Á&ç Ädæúø√dü+
ô|[flø=&ÉT≈£î yês¡düT\ MT<ä <ëyê ẙXÊ&ÉT. |ü⁄s√Væ≤‘·T&ÉT
eT>∑ô|[fl yêfīfl <ä>∑Zs¡ \+#·+ rdüT≈£îì ‘ê[ ø£≥º̋ Ò<äì
kÕø£ǻ $T#êÃ&ÉT. <ëì‘√ πødüT ø=fÒºXÊs¡T. Ç≥T Ädæú ̋ Ò<äT
n≥T ô|[fl #̊j·÷\qï Á|ükÕÔeq sêø£b˛e&É+‘√ ã‘·T≈£î
<Ós¡Te⁄ ø√dü+ n+<ä]øÏ nqï+ ô|fÒº |üP≥≈£Lfi¯fleTà>±
e÷]b˛sTT+~. ∫qï‘·q+˝ÀH˚ yÓ’<Ûäe´+ ø£\>∑&É+‘√
ÄyÓT ≈£L&Ü MTHêøÏå ˝≤π> Á|üø£ÿ<ëì |ü&ÉT‘·T+&ç. ÄyÓT
ã\V”≤q‘·*ï ndüsê>± rdüT≈£îì –ØX̄+ ÄyÓT‘√ düs¡kÕ\T
Ä&ÉT‘·T+{≤&ÉT. ÄyÓT –ØX¯+ #Óù|Œ ø£\¢u§*¢ e÷≥*ï
q$Tà n<˚ Áù|eT>± uÛ≤$+∫ n‘·ì <ä>∑Zs¡ &ÉãT“\T
rdüTø√≈£î+&Ü eT÷&ÉT |üP≥\ uÛÀ»q+ ô|&ÉT‘·T+~.
–ØXÊìøÏ nedüs¡yÓTÆq|ü&ÉT &ÉãT“ düVü‰j·T+ ≈£L&Ü
#˚düTÔ+&˚~. ˇ+≥]>± ñ+&˚ Ä&Éyêfi¯ófl @ $<Ûä+>±
yÓ÷düb˛‘·THêïs√ |üP≥≈£Lfi¯fleTà bÕÁ‘· <ë«sê >∑Ts¡C≤&É
$e]+#ê&ÉT. –ØX ¯+ #˚ ùd y Ó÷dü+ Á> ∑V æ ≤+∫
|üP≥≈£LfīfleTà N|ü⁄s¡T‘√ <̊Vü≤X̄ó~∆Ç #̊düTÔ+~. ø£Hê´X̄ó
\ÿ+ <äTsê#ês¡+ e\q Åd”Ô\T mìï s¡ø±\ yÓ÷kÕ\≈£î
>∑Ts¡j·÷´s√ |üP≥≈£Lfi¯fleTà  bÕÁ‘· <ë«sê >∑Ts¡C≤&É
‘Ó*j·TCÒXÊs¡T.
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düT_“ :
s¡+>∑düú\+ô|’øÏ sêì HêsTTø£ düT_“. eTT≈£îÿ|ü#·Ã˝≤s¡ì

|üdæ >∑T&ÉT¶ düT_“. n–ï¨Á‘êe<Ûëì. eT÷&Ée dü+‘êq+.
düT_“ bÕÁ‘· ne÷j·Tø£|ü⁄ bÕÁ‘·. ‘·q #·T≥÷º @$T
»s¡T>∑T‘·T+<√ ‘Ó*j·Tì |üdæu≤\. ì+&Ü ◊<̊fīófl ≈£L&Ü
ì+&Éì |üdæ|æ\¢. ‘·q >∑T]+∫ ‘·*¢, nø£ÿ, e÷eT
m+<äT≈£î u≤<Ûä|ü&ÉT‘·THêïs√ ‘Ó*j·Tì ne÷j·Tø£|ü⁄
bÕÁ‘· düT_“~. Hê≥ø£+˝À düT_“ bÕÁ‘· edüTÔ+<˚ø±ì
e´øÏÔ>± #·÷|ü̋ Ò<äT. <ëìøÏ Á|ü<Ûëq ø±s¡D+ Áù|ø£å≈£î&ç̋ À
uÛ≤e⁄ø£‘· ø £\>∑ìe«≈£î+&Ü #˚j·T&ÜìøÏ #˚dæq
Á|üj·T‘·ï+˝≤ ø£ì|ædüTÔ+~. ø£̇ ïfi¯ófl, yÓøÏÿfi¯ófl ø£ì|æ+#·
˙j·T≈£î+&Ü #˚j·T\H˚~ Hê≥ø£ø£s¡Ô ñ<›̊X¯́ +.

eT<ÛäTs¡yêDÏ ‘·*¢ :
ø£Hê´X¯ó\ÿ+ Hê≥ø£+˝À eT<ÛäTs¡yêDÏ ‘·*¢ e+{Ï

y˚XÊ´ ‘·*¢ uÛÑ÷‘·<ä›+ô|{Ïº yÓ‹øÏHê ˝Àø£+˝À mø£ÿ&Ü
ø£ì|æ+#·<äT. eT<ÛäTs¡yêDÏ ‘·*¢ bÕÁ‘· Hê≥ø£+˝À mø£ÿ&Ü
ø£ì|æ+#·<äT ø±ì ÄyÓT >∑T]+∫ nH˚ø£kÕs¡T¢ Á|ükÕÔ$+#·
ã&ç+~. eT<ÛäTs¡yêDÏ ˝≤+{Ï y˚X¯́  mø£ÿ&Ó’Hê ñ+&É
e#˚ÃyÓ÷>±ì ÄyÓT ‘·*¢ e+{Ï bÕÁ‘· >∑Ts¡C≤&É yê]
ø£\Œq˝À e÷Á‘·y˚T s¡÷|ü⁄~<äT›≈£î+≥T+~.

ø£s¡ø£≥XÊÅdæÔ ‘·q y˚Tqø√&É* ô|[fl ‘·|æŒ+#˚+<äT≈£î
Hê≥ø£+ Ä&̊ dü+<äs¡“¤+˝À eT<ÛäTs¡yêDÏ #̊düTÔqï düVü‰j·T
düVü≤ø±sê\øÏ ÄyÓTqT <̊e‘êÅd”Ô nì bı>∑T&ÉT‘ê&ÉT. XÊÅdæÔ
bı>∑&ÉÔ\≈£î eT<ÛäTs¡yêDÏ e÷ ‘·*¢ <Ûäs¡àãT<äT∆\T #Ó|æŒ
ô|+∫+<ä+&ç n$ Ç|üŒ{Ïø° Hê #Ó$˝À >∑÷&ÉTø£≥Tº
≈£îHêïj·Tì #Ó|ü⁄‘·T+~. ÄyÓT e÷≥\qT ‘·÷.#·.
‘·|üŒ≈£î+&Ü bÕ{ÏdüT ÔHêïqT. ˝Òø £b˛‘˚ MTe+{Ï
$<ë«+düT\ bı>∑&ÉÔ\øÏ yÓTÆeT]b˛sTT }fiÀfl ñqï
$T>∑‘ê y˚fi¯´˝≤¢>± ‘·j·÷s¡j˚T´<ëqï≥T+~. n+fÒ
Çø£ÿ&É ̌ ø£ ̇ #·yÓTÆq eè‹Ô̋ À ñ+≥÷ ≈£L&Ü n+<äT˝ÀH̊
˙‹øÏ, eT+∫‘·HêìøÏ, ‘·*¢ ãT<äT∆\≈£î ø£≥Tºã&çq
eT<ÛäTs¡yêDÏì #·÷kÕÔ&ÉT. eT<ÛäTs¡yêDÏ y˚XÊ´ eè‹Ô̋ À
ñ+&ç ≈£L&Ü ˙‹ ‘·|üŒ≈£î+&Ü <Ûäs¡àã<ä∆+>± q&ÉT#·T
ø√e&ÜìøÏ ÄyÓT ‘·̋ Ò¢ ø±s¡DeTì #Ó|üŒe#·TÃ.

eT<ÛäTs¡yêDÏ :
>∑Ts¡C≤&É n<äT“¤‘· n|ü⁄s¡÷|ü düèwæº eT<ÛäTs¡yêDÏ bÕÁ‘·.

Hê≥ø£+ ÁbÕs¡+uÛÑ+˝À kÕe÷q´yÓTÆq ẙX̄´>± ø£ì|æ+∫Hê
Hê≥ø£+ eTT–ùddü]øÏ eTVü‰eT˙wæ>± ø£ì|ædüTÔ+~. Ç~
>∑Ts¡C≤&É yê] Ç+Á<äC≤\+. eT<ÛäTs¡yêDÏ ẙXÊ´ ≈£î\+˝À
|ü⁄{Ïºq ÄDÏeTT‘·́ +. ñqï‘· e´øÏÔ‘·«+, nuÛÑT´<äj·T
uÛ≤yê\T ø£*–q Åd”ÔeT÷]Ô. e´øÏÔ‘ê«ìï, kÕ«‘·+Á‘ê´ìï,
|ü≥Tº<ä\qT m≥Te+{Ï øÏ¢wüº |ü]dæú‘·T˝\˝Àq÷ ø√˝ÀŒì
>∑T+&Ó ìã“s¡+ ø£*–q Åd”Ô. $eTs¡ÙHê C≤„q+, $X‚¢wüD
ø£\~. m<äT{Ïyêfi¯fl eT+∫ì ø√πs eTqdüTqï eTìwæ.

eT<ÛäTs¡yêDÏ ẙX̄´ nsTTq|üŒ{Ïø° ̇ ‹>± Á|üe]ÔdüTÔ+~.
–ØX̄+ <ä>∑Zs¡ ñ+|ü⁄&ÉT>∑‘ÓÔ>± ñqï|ü&ÉT sêeT|üŒ+‘·T\T
eT<Û äTs¡yêDÏ ãT>∑ Z –*¢q|ü&ÉT yÓTT>∑yê&ç ¬ø ’Hê
Ä&É<ëì¬ø’Hê ̇ ‹ ñ+&Ü*. ‘êø£e<ä›+fÒ #Ó$q ô|≥ºs¡T
>∑<ë nì eT+<ä*+#·&É+˝ÀH˚ ÄyÓT <Ûäs¡àãT~∆ ns¡∆
eTÚ‘·T+~. Ç‘·s¡ y˚fi¯́ \T <Ûäq+ >∑T+C≤\ì #·÷düTÔ+fÒ
eT<ÛäTs¡yêDÏ ‘·qì ñ+#·T≈£îqïyê&ÉT u≤>∑T|ü&Ü\ì
ø√s¡T≈£î+≥T+~. ø£Hê´ ẙwü+˝À ñqï •wüß´DÏí \Tu≤∆e<Ûë
ìøÏ ø£≥ºu…{Ïº, düT_“ô|[fl ‘·|æŒ+#·&É+˝À ÄyÓT eTVü‰X̄øÏÔ
n<äT“¤‘·+. ø£s¡ø£≥XÊÅdæÔ‘√ eè‹Ô #˚‘· y˚X¯´ì >∑qTø£
#Ój·T´e\dæq #√≥ Á<äyê´ø£s¡̧D #˚kÕÔqT>±ì eT<ÛäTs¡
yêDÏøÏ <äj·÷<ëøÏåD≤´\T düTHêï nì ‘·*#êsê?
nq&É+˝À ‘·q Wqï‘ê´ìï #ê≥T≈£î+~. Hê≥ø£+ ∫es¡
ø£s¡ø£≥XÊÅdæÔì C…’\T qT+&ç, \Tu≤∆e<ÛëìøÏ eTs¡D•ø£å
qT+&ç ‘·|æŒdüTÔ+~. ÄVü‰ @$T jÓ÷>∑́ yÓTÆq eTìwæ nì
sêeT|üŒ+‘·T\T ≈£L&Ü nq≈£î+&Ü ñ+&É̋ Òø£b˛‘ê&ÉT.

dü+|òüT dü+düÿs¡Ô Hê´j·Tyê~ kÂ»q´sêe⁄ |ü+‘·T\T
eT<ÛäTs¡yêDÏ <ë«sê n‘·´edüs¡ $wüj·÷\T ‘Ó\TdüT
ø√yê\ì Á|üj·T‘·ï+ #˚kÕÔ&ÉT. eT<ÛäTs¡yêDÏ kÂ»q´sêe⁄
|ü+‘·T\T‘√ MTs¡T n&ç–q yê≥ìï+{ÏøÏ düe÷<Ûëq+
#ÓbÕÔqT nj·T‘˚ Hê≈£î eTT<äT› ø±yê\ì n&ÉT>∑T‘·T+~.
kÂ»q´sêe⁄ j·÷+{°Hê#Y ñ<ä´eTø±s¡T&ÉT. eT<ÛäTs¡
yêDÏøÏ eTT<äT› ÇùdÔ ‘·q Áe‘·+ #Ó&ÉT‘·T+~. nsTTHêdüπs
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ø±s¡´kÕ<Ûäq+ ø√dü+ ÄyÓT≈£î eTT<äT› Çe«&ÜìøÏ
dæ<ä∆|ü&É‘ê&ÉT. eT<ÛäTs¡yêDÏ ‘·q ‘·*¢ ‘·q≈£î H˚]Œq
˙‹uÀ<Ûä\qT >∑T]+∫ #Ó|üPÔ eT+∫yê] jÓT&É\
eT+∫>±q÷, #Ó&É¶yê] jÓT&É\ #Ó&É¶>±q÷ e⁄+&ÉeTì
e÷ ‘·*¢>±s¡T ñ|ü<˚X¯+ #˚XÊs¡T. #Ó&É ¶ì yê]ì
#Ó&É>=≥ºe<ä›ì e÷ ‘·*¢ #Ó|æŒ+∫ $TeTà*ï #Ó&É>=≥ºqT
n+≥÷ eT<ÛäTs¡yêDÏ eTT<äT›qT ‹s¡düÿ]+∫ ‘·*¢
e÷≥\qT nø£åsê˝≤ bÕ{Ï+∫+~. n≥Te+{Ï ñ‘·ÔeT
‘·*¢ uÀ<Ûä\ e\q eT<ÛäTs¡yêDÏ e+{Ï ñ‘·ÔeT y˚X¯́
ø£[+>∑̋ À ne‘·]+∫+~.

–ØX ¯+‘√ ‘ Ó> ∑‘ Ó+| ü ⁄\T # ˚d üT≈ £î+fÒ >±ì
sêeT|üŒ+‘·T*ï ‘·qì ‘êø£e<ä›qï eT<ÛäTs¡yêDÏì ªª˙e⁄
kÕìyêfi¯fl˝À ‘·|ü |ü⁄{≤ºãTµµ n+{≤&ÉT. Åd”Ô\ MT<ä Åd”Ô
C≤‹ MT<ä >∑Ts¡C≤&É yê]øÏ ñqï kÕqTuÛÑ÷‹ eT<ÛäTs¡yêDÏ
e÷≥˝À¢ e´ø£Ô+ #̊XÊs¡T. –ØX̄+ eT<ÛäTs¡yêDÏ‘√ |üs¡TyÓ’q
n&É~ ̇  Ç+{ÏøÏ m+<äT≈£î edüTÔ+~ nqï|ü&ÉT |üs¡TyÓ’q
eT>∑yêfi¯ófl e∫Ãq|ü&ÉT |üs¡TyÓ’q Ä&ÉyêfiËfl+<äT≈£î
sê≈£L&É<äT nì Á|ü•ïdüTÔ+~.

sêeT|üŒ+‘·T\T‘√ eT<ÛäTs¡yêDÏ ªªHê≈£î &ÉãT“>∑&ç¶
|üs¡ø£µµ |òü̋ ≤Hê |ü+‘·T\T >±s¡T |òü̋ ≤Hê kÕìì ñ+#·T≈£îì
u≤>∑T|ü&Ü¶s¡+fÒ Hê≈£î Á|ü‹wüº. e÷ Ç+{Ï Ä#ês¡+ ≈£L&Ü
n<˚ nì $T>∑‘ê kÕqT\‘√ ‘·qì b˛\Ãe<ä ›ì
#Ó|ü⁄‘·T+~. ẙX̄´˝À¢ ≈£L&Ü ñ‘·ÔeT >∑TD≤\T ñqïyês¡T
ñHêïs¡ì eT<Û äTs¡yêDÏ bÕÁ‘· <ë«sê s¡#·sTT‘·
#=|æŒ+#ês¡T. MTHêøÏå u≤<ÛäqT ns¡∆+ #˚düT≈£îì ÄyÓTqT
ˇø£ Ç+{Ï<ëìï #̊düTÔ+~. düT_“ ô|[fl #Ó&É>={Ïº Ä&É|æ\¢
J$‘êìï HêX¯q+ ø±≈£î+&Ü ø±bÕ&ç+~. ‘Ó*dæq yêfi¯flπø
y˚T\T #˚ùd ‘·‘·Ô«+ ø±<äT. Åd”Ô C≤‹ ø£+‘·{ÏøÏ y˚T\T
#˚j·÷\qï<˚ eT<ÛäTs¡yêDÏ ‘·\+|ü⁄. \Tu≤∆e<ÛëqT\‘√
düT_“ô|[fl ‘·|æŒ+#·&ÜìøÏ m+‘· ÁX¯eT|ü&ç+<√
sêeT|üŒ+‘·T\T‘√ MTHêøÏå ô|[fl »]π>˝≤ Á|üj·T‹ï+∫
dü|òü©ø£è‘·Tsê …̋’+~. y˚XÊ´ eè‹Ô̋ ÀqT ˙‹ ñ+&Ü\ì
q$Tàq eTìwæ eT<ÛäTs¡yêDÏ. eT<ÛäTs¡yêDÏøÏ Vü≤è<äj·÷+‘·

sê˝À¢ ẙXÊ´ J$‘·+ MT<ä yÓ>∑≥T ø£*– dü+kÕ] ø±yê\qï
ø√]ø£ ã\+>± ñ+~. eT<ÛäTs¡yêDÏ eTqdüT˝À ª≈£îø£ÿ\
bı‘·TÔµ qT+&ç ãj·T≥ |ü&Ü\H˚ Ä˝À#·q‘√bÕ≥T
‘·qyêfi¯ófl n+≥÷ ˇø£s¡T+&Ü\H˚ ‘·|üq ø£ì|ædüTÔ+~.
ªªø±|ü⁄ eTìwæHÓ’ |ü⁄{Ïº yÓTT>∑T&ç bı\+˝À e+>∑ yÓTTø£ÿ\≈£î,
$Ts¡|ü yÓTTø£ÿ\≈£î <√Vü≤<ä+ #˚ùdÔ j·÷eJ®e+ ø±bÕ&˚
‘·qyêfi¯flH˚ yês¡T+<äTπsyÓ÷µµ nì nqT≈£î+≥T+~.
V”≤qyÓTÆq á Áã‘·T≈£î e~*ô|{Ïº >ös¡e+>± ô|[fl
#˚düT≈£îì ù|<äyê&ç¬ø’q Ç˝≤¢\T>± ñ+fÒ #ê\T nH˚~
eT<ÛäTs¡yêDÏ ø√]ø£. y˚XÊ´ C≤‹ì ñ<ä∆]+#·&É+ $<ë´
e+‘·T …̋’q |ü⁄s¡Twüß\ u≤<Ûä́ ‘· ø±<ë nì kÂ»Hê´sêe⁄qT
ì\BdüTÔ+~. ‘êqT #Ój·T´<ä\#·T≈£î≈£îqï eT+∫
|üìø√dü+ nedüs¡yÓTÆ‘˚ y˚wü+ ≈£L&Ü e÷πsÃj·T>∑\
düVü≤è<äj·TTsê\T. kÂCq´sêe⁄ |ü+‘·T\T y˚X¯´\‘√
e÷{≤¢&É&Éì ‘Ó*dæ |ü⁄s¡Twüy˚wü+˝À ø±s¡́ + kÕ~Û+∫q
H̊s¡TŒsê\T.

–ØX¯+ ãT#·ÃeTàì düT_“ ô|[fl ‘·|æŒ+#·&ÜìøÏ
Ò̋∫b˛e&ÉẙT e÷s¡ZeTì e÷j·Te÷≥\T #Ó|æŒ ÄyÓTqT
Ò̋eBdüT≈£îekÕÔ&ÉT. kÂ»q´sêe⁄, eT<ÛäTs¡yêDÏ\T –ØX̄+

ndü\T s¡+>∑T ãj·T≥ô|{Ïº ãT#·ÃeTàqT ø±bÕ&ç
ÄÁX¯e÷ìøÏ |ü+|ækÕÔs¡T. ‘·q J$‘·+ m≥T HêX¯qyÓTÆ
b˛sTT+~ ẙs=ø£] J$‘·yÓTÆHê u≤>∑T|ü&̊˝≤ #̊j·÷\qï<̊
eT<ÛäTs¡yêDÏ \ø£ǻ +. Hê≥ø£+ ÁbÕs¡+uÛÑ+ qT+&ç Hê≥ø£+
eTT–ùd es¡≈£î Á|ü<Ûëq |òüT{≤º*ï q&ç|æ+#˚ dü÷Á‘ê\˙ï
eT<Û äTs¡yêDÏ #˚‹˝ÀH˚ ñ+{≤sTT. düT_“ ô|[fl
‘·|æŒ+#·&ÜìøÏ, MTHêøÏå sêeT|üŒ+‘·T\T ô|[fl »s¡>∑
&ÜìøÏ, ãT#·ÃeTà ã‘·T≈£î dü]~<ä›&ÜìøÏ, •wüß´&çøÏ
Ä&Éy˚wü+‘√bÕ≥T <ëdü] y˚wü+ ≈£L&Ü yÓj·T´&ÜìøÏ,
b˛©düT\‘√ sê»ø°j·T+ #˚&É+, |ü⁄s¡Twü y˚wü+˝À
kÂ»q´sêe⁄‘√ e÷{≤¢&ç \Tu≤∆e<ÛëqT\ MT<ä πødüT e÷|ò”
#˚sTT+#·&ÜìøÏ eT<ÛäTs¡yêDÏ Á|ü<Ûëq dü÷Á‘·<Ûë]. Çìï
|üqT\T #˚j·T düeTs¡T∆sê …̋’q eT<ÛäTs¡yêDÏì >∑Ts¡C≤&É
düJe #Ó’‘·q´eT÷]Ô>± ∫Á‹+#ês¡T. ˇø£ÿe÷≥˝À
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#ÓbÕŒ\+fÒ eT<ÛäTs¡yêDÏ ø£Hê´X̄ó\ÿ+ Hê≥ø£+˝À ªª|ò”ẙT Ÿ̋
V”≤s√µµ>± uÛ≤$+#·Tø√ø£ ‘·|üŒ<äT.

dü+|òüT dü+düÿs¡Ô, Hê´j·Tyê~ kÂ»q´sêe⁄ |ü+‘·T\T
ẙX̄´\‘√ e÷{≤¢&ÉqT #·÷&ÉqT ≈£L&Ü #·÷&Éqqï Äj·TH̊
ªªHê≈£î eTVü‰|üø±s¡+ ≈£L&Ü #˚dæ+~ ø£qTø£ Hê
dü+‘√wüeTqT ‘Ó*j·TCÒj·TT≥≈£î Ç~>√ ÄyÓT‘√
ùwø˘Vü‰´+&é #˚düTÔHêïqTµµ nì eT<ÛäTs¡yêDÏ ñ|üø±s¡
ãT~∆ì yÓT#·TÃø√≈£î+&Ü ñ+&É˝Òø£b˛j·÷s¡T. dü+|òüT
dü+düÿs¡Ô\T q&ÉT+ _–+∫ dü+|òü÷ìï u≤>∑T#˚j·T&ÜìøÏ
eTT+<äT≈£î ñs¡ø£\T y˚düTÔqï düeTj·T˝À y˚X¯´jÓÆTq
eT<ÛäTs¡yêDÏ ‘·q e÷≥\T #·eT‘êÿsê\‘√, eP´Vü≤
s¡#·Hê $Hê´kÕ\‘√, e´eVü‰sê\T #·ø£ÿu…{Ïº+~.

eTqdüTì+&Ü eTqTwüß\≈£î eT+∫ #˚<ë›eTH˚ eT<ÛäTs¡
uÛ≤yê\T ì+&ç e⁄+&É≥ẙT ø±≈£î+&Ü >∑Ts¡C≤&É yê] ªªe{Ïº
e÷≥\T ø£{Ïºô|{Ïº... >∑{ÏºẙT\T ‘·̋ ô|{Ïºq...µµ eì‘· bÕÁ‘·
eT<ÛäTs¡yêDÏ bÕÁ‘·.

eTT–+|ü⁄ :
ø£Hê´X¯ó\ÿ+ Hê≥ø£+˝À >∑Ts¡C≤&É yês¡T Á|ü‹ Åd”Ô

bÕÁ‘·qT m+‘√ ñqï‘·+>± r]Ã~<ë›s¡T. Hê{Ï
düe÷»+˝Àì Åd”Ô\ |ü]dæú‘·T\qT Äj·÷ bÕÁ‘·\ <ë«sê
ø£fi¯fl≈£î ø£{Ïºq≥T¢ #·÷|æ+#ês¡T. MπsX¯*+>∑+ kÕVæ≤‘·́ +
ÄHê{Ï ẙXÊ´ e´edüú≈£î n<ä›+ |ü&ç‘̊ >∑Ts¡C≤&É kÕVæ≤‘·́ +
ÄHê{Ï y˚XÊ´ e´edüú‘√bÕ≥T y˚XÊ´ dü+düÿs¡D≈£î
<äs¡ŒD+ |ü&ÉT‘·T+~.

Ä<Ûës¡ Á>∑+<∏ë\T :
1. ø£Hê´X¯ó\ÿ+ ̀  >∑Ts¡C≤&É nbÕŒsêe⁄, ø=+&É|ü*¢ Ms¡yÓ+ø£j·T´ n+&é düHé‡.



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 17uÛ≤eMD e÷dü|üÁ‹ø£

$wüj·T Á|ü<ÛëqyÓTÆq uÛ≤e>∑‹, ì+&Ó’q es¡íq\T,
dü+|üPs¡í s¡dü ìs¡«Vü≤D mÁs¡q ø£$‘ê \ø£åD≤\T. |ü⁄sêD
e÷s¡Z+ qT+&ç <˚•e÷s¡Z+ yÓ’|ü⁄, C≤qT ‘ÓqT>∑TyÓ’|ü⁄
bÕsƒ¡≈£î\qT eT[¢+∫ q÷‘·q kÕVæ≤‘·´ ìsêàD≤ìï
#˚dæqyê&ÉT Hê#·qk˛eTq. á Ç<ä›] ø£$‘ê«\qT,
kÕVæ≤‘·́  |ü]D≤e÷\qT ˝À‘·T>± n<Ûä́ j·Tq+ #˚dæq
&Üˆˆ bÕø±\ j·TXÀ<ë¬s&ç¶ Ä<ÛäTìø£ kÕVæ≤‘·́  ìsêàD≤ìøÏ
kÕVæ≤r u≤≥qT ì]à+∫+~. ªª‘Ó\T>∑T˝À Vü≤]e+XÊ\Tµµ
nH̊ n+X̄+ô|’ ñkÕàìj·÷ $X̄«$<ë´\j·T+˝À Ph.D.
|ü]XÀ<Û äq #˚dæ ÁbÕ#·´, Ä<Û äTìø£ s¡#·sTTÁ‹>±,
$eTs¡Ù≈£îsê\T>± ‘Ó\T>∑T kÕVæ≤r s¡+>∑+˝À düTdæús¡
kÕúHêìï bı+~+~.

‘Ó\T>∑T kÕVæ≤‘·́  $ø±dü+˝À mÁs¡q Á|üã+<Ûä ìsêàD≤
ìøÏ ã\yÓTÆq uÛÑ÷$Tø£qT, |ü⁄Hê~ì ì]à+∫ ªªãTTwæ>±µµ
ø£ìŒùdÔ, Hê#·qk˛eTq bÕÁ‘·\ eT÷]Ô ø£\ŒHê, dü+uÛ≤wüD≤
#ê‘·Ts¡́ +‘√ |ü<ë´\ $s¡T|ü⁄\‘√, C≤rj·÷\T kÕyÓT‘·
\‘√ ø£$‘ê«ìï Áyêdæ qMq>∑TDdüHê<∏äT&Ó’q ªªø£$µµ>±
ø£ìŒ+#ê&ÉT. á Ç<ä›] ø£$‘·« >∑TD≤\qT ‘·q˝À
Äø£[+|ü⁄ #˚düTø=ì j·TXÀ<ë¬s&ç¶ ªªkÕVæ≤r ‘·|üdæ«µµ>±
‘·q<ä+≥÷ Á|ü‘˚´ø£ eTTÁ<äqT kÕVæ≤r Á|ükÕúq+˝À
dæúØø£]+∫+~. ‘êqT #Ó|üŒ<ä\#·T≈£î+~, Áyêj·T
<ä\#·T≈£î+B dü÷{Ï>± #Ó|æŒ, Áyêdæ uÛ≤$ |ü]XÀ<Ûä≈£î\≈£î
ø±e*‡q+‘·>± kÕVæ≤‘·́  Á|üjÓ÷>±ìï #˚dæ+~.

Ç+ ¢̂wt̋ À “English Men of Letters” nH˚ ù|s¡T
MT<ä Ä yêvàj·T+˝Àì eTVü‰ø£e⁄\, s¡#·sTT‘·\ J$‘·
$X‚cÕ\≈£î, s¡#·Hê kÂ+<äs¡́  $X‚cÕ\qT $X¯Bø£]+#˚
$eTs¡Ù Á>∑+<∏ä |üs¡+|üs¡ ˇø£≥Tqï~. <ëì e÷~]>±H˚
Ä+Á<Ûä yêvàj·T+˝À Á|üeTTK ø£e⁄\ J$‘· s¡#·Hê
$X‚cÕ\qT yÓ\Te]+#ê\H̊ ñ<̊›X̄+‘√ Ä#ês¡́  ~yêø£s¡¢

yÓ+ø£{≤e<Ûëì ñkÕàìj·÷ $X¯«$<ë´\j·T ‘Ó\T>∑T
XÊU≤<Ûä́ ≈£åî\T>± ñqï|ü⁄&ÉT j·TT.õ.dæ. yê] düVü‰j·T+‘√
ªªÄ+Á<Ûäø£$ qø£åÁ‘·e÷\µµ nH˚ ù|s¡T‘√ 27 Á>∑+<∏ë\qT
Á|ü#·T]+#ê\ì dü+ø£*Œ+#ê&ÉT. n+<äT˝À ¬s+&Ée~
ªªmi≤¿Áô|>∑&Éµµ Á>∑+<∏ä+. 1972, &çôd+ãs¡T˝À Á|ü#·T]‘·
yÓTÆq á Á>∑+<∏ä+ &Üˆˆ bÕø±\ j·TXÀ<ë¬s&ç¶ Áyêdæ+~.
mi≤¿Áô|>∑&É ‘ê‘·, ‘·+Á&ÉT\ $esê\qT yÓTT<ä\Tø=ì,
mÁs¡q e´øÏÔ‘·«+‘√ bÕ≥T, Äj·Tq s¡#·q\ kÕsêqï+‘ê
≈£L\+ø£wü+>± j·TXÀ<ë¬s&ç¶ á Á>∑+<∏ä+˝À $e]+∫+~.

‘Ó\+>±D ÁbÕ+‘· j·÷dü‘√ á ÁbÕ+‘· uÛ≤cÕ
ìsêàD≤ìøÏ |ü⁄Hê~ y˚dæq j·TXÀ<ë¬s&ç¶ ø£<∏ä\T m+‘·
ÁbÕ#·Ts¡́ + bı+~Hê, ‘Ó\+>±D≤ düe÷C≤ìï ø£~*+∫Hê
eTT+<äT>± ÄyÓT $eTs¡Ù≈£îsê\ì Hê n_ÛÁbÕj·T+.
ÁbÕNq ø£$‘ê«qï+‘ê n<Ûä́ j·Tq+ #˚dæ <ëìô|’ |üP]Ô
|ü≥TºqT kÕ~Û+∫+~. Ä<ÛäTìø£ kÕVæ≤‘·́ +˝À n‹ ‘·≈£îÿe
eT+~ yÓTT<ä{Ï‘·s¡+ $eTs¡Ù≈£î˝À¢ Á|üeTTK kÕúq+
j·TXÀ<ë¬s&ç¶~. áyÓT eT÷\Á>∑+<∏ë\H˚ n<Ûä´j·Tq+
#˚dæ+~. n+<äT≈£î>±qT dü+düÿè‘·+, ÁbÕø£è‘·+, »s¡àHé
e+{Ï uÛ≤wü\qT H˚s¡TÃø=ì eT÷˝≤\ kÕsê+XÊ\ ø√dü+
yÓ‘·T≈£î˝≤&ç+~. ÁbÕNq kÕVæ≤‘·́ +ô|’ ÄyÓT #̊dæq ø£èwæ,
yÓ\Te]+∫q Á|üdü+>±\T |ü+&ç‘·T\ eTqïq\T
bı+<ësTT. eTVæ≤fi¯\T #·<äTe⁄≈£îH˚ |ü]dæ ú‘·T\T
düe÷»+˝À Ò̋ì ø±\+˝À #·<äTe⁄ø=ì, Ç‘·s¡ eTVæ≤fī˝≈£î
Ä<äs¡Ù+>± ì*∫+~. n+<ä]ø° C≤„H√<äj·T+ ø£*
–+∫+~.

ªªmi≤¿Áô|>∑&Éµµ ø£$‘ê«qTo\q˝À mÁs¡q~ Á|üã+<Ûä
\ø£ åD≤\Tqï düV ü≤» ø £$‘·«eTì j·TXÀ<ë ¬s&ç ¶
n_ÛÁbÕj·T+. ø±e´ Á|üjÓ÷»Hêìï Ä•+∫, ø±e´ s¡#·q
#̊j·T&É+ mÁs¡q ø£$‘·« \ø£åD≤˝À¢ Á|ü<ÛëqyÓTÆ+~. n+<äTπø

mi≤¿Áô|>∑&É s¡#·Hê kÂ+<äsê´qï+~+∫q j·TXÀ<ë¬s&ç¶
- &Üˆˆ. ø£]$T+&É¢ ˝≤eD´ , nk˛dæj˚T{Ÿ, Ábıô|òdüsY, ‘Ó\T>∑T n<Ûä́ j·TqXÊK,

‘Ó\+>±D $X¯«$<ë´\j·T+, ìC≤e÷u≤<é, ‘Ó\+>±D.
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mÁs¡q sêe÷j·TD+˝Àq÷, eTVü‰uÛ≤s¡‘· ns¡D´|üs¡«
X‚wüuÛ≤>∑ s¡#·q˝Àq÷, qèdæ+Vü≤ |ü⁄sêD+˝Àq÷, Vü≤]
e+X¯+˝Àq÷ ø±e´ Á|üjÓ÷»q kÕ<Ûäqø√dü+ Á|üã+<Ûä
s¡#·Hê ÁbÕMD´+, #·eT‘êÿs¡+>± Áyêùd kÕeTsêú́ ìï
ø£*– ñHêïs¡H˚ n_ÛÁbÕj·÷ìï j·TXÀ<ë¬s&ç¶ yÓ*
ãT#êÃs¡T.

mÁsêÁô|>∑&É J$+∫q ø±˝≤ìï MπsX̄*+>∑+ |ü+‘·T\T
|ü]XÀ<Ûäq Ä<Ûës¡+>±, #·]Á‘· Á>∑+<∏ë\ Ä<Ûës¡+>± Áø°̂ ˆX̄ˆˆ
1280`85 eT<Û ä´ø±\+˝À |ü⁄{Ï º , 1355 es¡≈£î
J$+∫e⁄Hêï&Éì ‘Ó*bÕs¡T. $wüßí bÕs¡eT´ Á|ü‹uÀ<Ûä
ø± …̋’q sêe÷j·TD+, Vü≤]e+X̄+, ns¡D´|üs¡«X‚wüuÛ≤>∑+,
qèdæ+Vü≤|ü⁄sêD+ mÁs¡q s¡#·q\T. Çe˙ï  $wüßíuÛÑøÏÔ
Á|ü‹uÀ<Ûäø± Ò̋. H̊&ÉT sêe÷j·TD+ Ä<Ûës¡+>± ø£+<äT≈£L]
MπsX¯*+>∑+ |ü+‘·T\T, X‚cÕÁ~ s¡eTD ø£e⁄\T, |æ+>∑[
\ø°Îø±+‘·+, ẙ<ë\ ‹s¡Tẙ+>∑fi≤#ê], ~yêø£s¡¢ ẙ+ø£{≤
e<Ûëì, #ê>∑+{Ï X‚wüj·T´, ẙ\÷] •esêeTXÊÅdæÔ, ẙ<ë\
‹s¡Ty ˚+>±fi≤#ês ¡T´\T, H√] qs¡d æ+Vü≤XÊÅd æ Ô ,
|ü]XÀ<Ûäq\qT nqTdü]+∫, mÁs¡q yÓTT<ä≥ sêe÷j·TD
Vü≤]e+XÊ\qT ‘·s¡Tyê‘· ns¡D´ |üs¡«X‚wü+, qèdæ+Vü≤
|ü⁄sêD≤\qT Áyêdæq≥T¢>± j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T
|ü&ç+~.

H√] qs¡dæ+Vü≤XÊÅdæÔ ªªáX̄«s¡ Á|üDÏbÕ‘·eTT˝À >∑÷&çq
$C≤„q jÓ÷>∑eTTq+<ä_Ûìy˚X¯eTT ø£*–q düe÷~Ûì
ìMT*‘̊ø£åDT+&ÉHÓ’ ø£åD+ãTqïµµ nì #Ó|ü≈£îqï yêø£́ +
nÁ|üj·T‘·ï+>± e∫Ãq dü‘·́ yêø£́ eTì ø£$ Ä<Ûë´‹à
ø√qï‹ì bı–&çHê&ÉT. Bìï ã{Ïº qèdæ+Vü≤|ü⁄sêDy˚T
yÓTT<ä{Ï<äì #Ó|æŒHê j·TXÀ<ë¬s&ç¶ n+<äT≈£î n+^ø£]+#·

Ò̋<äT. Ä‘√àqï‹ ø£*–q eTVü‰ø£$øÏ qèdæ+Vü≤|ü⁄sêD+
u≤\´ s¡#·q ø±<äH˚~ j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T+.

mÁs¡q qèdæ+Vü≤ |ü⁄sêD+˝À ªªmìïø£yÓTÆ Áãã+<Ûä
|üs¡y˚TX¯ó&Éq+>∑ qs¡D´ |üs¡«X‚c˛qïj·TeT+Á<ä uÛ≤wü
düT»H√#·Ã yÓT|üŒ>∑ ìs¡«Væ≤+∫‹µµqì #Ó|æŒHê&ÉT.
#·<äT\yê&É eT\¢q $Á|üHêsêj·TD #·]Á‘·̋ À ªªÁ|ü‹uÛÑ‘√

Hês¡D´|üs¡«X‚wüeTT C…ô|Œ ø£e⁄\≈£î C…e⁄\ |ü+&ÉTe⁄\T
>±>∑µµ nì mÁs¡q ns¡D´|üs¡«X‚wüeTTqT #Ó|æŒq≥Tº
<Û äèe|ü]#ê&ÉT. »ø£ÿq $Áø£e÷s¡ÿ #·]Á‘·˝Àq÷
ªªáÁ‘·sTT<ë Áãã+<Ûä |üs¡ẙTX̄«s¡T&Ó’ $s¡∫+#Ó X̄ã›yÓ’∫Á‹
qs¡D´ |üs¡«eTTq X‚wüeTTµµ nì X¯ã›yÓ’∫Á‹‘√ mÁs¡q
ns¡D´ |üs¡«X‚wü+ Áyêôdqì #ÓbÕŒ&ÉT. á Ä<Ûësê\qT
rdüTø=ì j·TXÀ<ë¬s&ç¶ ns¡D´ |üs¡«X‚wü uÛ≤>∑+ mÁs¡H˚
ÁyêdæHê&ÉH˚ n_ÛÁbÕj·÷ìï yÓ*ãT∫Ã+~.

uÛ≤s¡‘· eT÷\ s¡#·qqT |ü]o*+∫ qqïj·T ø£Hêï
m≈£îÿe>± eT÷˝≤ìï nqTdü]+#ê&Éqï~. qqïj·T
‹ø£ÿq\ ø£Hêï, mÁs¡H̊ Ä+Á<ÛäeTVü‰uÛ≤s¡‘·\øÏÎì düsê«+>∑
düT+<äs¡+>± r]Ã~<ë›&Éì, yê]<ä›s¡÷ dü+|üPs¡í uÛ≤s¡‘êìï
n+~+#·˝Ò<äì mÁs¡q uÛ≤s¡‘· s¡#·q ‘·s¡Tyê‘˚
|òü\e+‘·yÓTÆ+<äì j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T|ü&ç+~.

dü+düÿè‘· uÛ≤s¡‘·+˝À X¯s¡<äè‘·Te⁄ es¡íq @&ÉT (7)
XÀ¢ø±˝À¢ ñ+fÒ, qqïj·T XÀ¢ø£ kÕsê+XÊìï ø£\T|ü⁄ø=ì
ªª1) uÛÑ÷dü‹øÏ+ ~e+ãTq≈£î u§˝…Œ dü>∑+>∑ X¯s¡‘·‡
e÷>∑eT+...µµ,  2). XÊs¡<ä sêÁ‘·T \T»®«\\düÔ‘·s¡ ‘ês¡ø£
Vü‰s¡ |ü+≈£îÔ\+...µµ, nH˚ ¬s+&ÉT |ü<ë´˝À¢ X¯s¡<äè‘·Te⁄
jÓTTø£ÿ Á|ü<Ûëq \ø£åD≤\qT #Ó|æŒHê&ÉT. á |ü<ë´\
‘·s¡Tyê‘˚ ñqï ªªdüTŒ¤s¡<äs¡TD≤+X¯ó sê>∑ s¡T∫ u§+|æ]
y√sTTµµ |ü<ë´ìï |ü]o*+∫q|ü⁄&ÉT |üP]Ô>± eT÷\ uÛ≤s¡‘·
nqTyê<ä+>±H˚ ø£ì|æ+∫+~. B+‘√ uÛ≤s¡‘· s¡#·Hê
$<Ûëq uÛÒ<ëìï >∑T]Ô+#·e#·TÃ. lø£èwüßí&ÉT dü‘·́ uÛ≤eT‘√
bÕ+&Ée⁄\ <ä>∑Zs¡≈£î e∫Ãq dü+<äs¡“¤+˝À eT÷\Á>∑+<∏ä+˝À
ñqï ãTT‘·T es¡íqqT |ü]o*+∫q|ü⁄&ÉT eT÷\ XÀ¢ø±\≈£î
yÓTs¡T>∑T\T ~~›q≥T¢>± ø£qã&ç+~. eT÷\Á>∑+<∏ä+˝À
lø£èwüßí&ÉT <Ûäs¡àsêEqT Á|üX¯+dæ+∫q dü+<äs¡“¤+˝À,
Á<Í|ü~ì ÄyÓT ≈£îe÷s¡T\ πøåe÷ìï >∑T]+∫ n&ç–q
dü+<äs¡“¤+˝Àq÷ eT÷\+˝Àì XÀ¢ø±\T uÛ≤e yÓ’$<Ûä́ +
Ò̋ø£ #Ó|æŒq $wüj·÷ìï eT∞¢ eT∞¢ #Ó|æŒq≥T¢>± ñqï<äì,

eT÷\XÀ¢ø£ uÛ≤yêqï+‘·{Ïì düMTø£]+∫q≥T¢qï<äì
j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T|ü&ç+~.
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dü+düÿè‘· uÛ≤s¡‘·+˝Àì e÷s¡ÿ+&˚j·T eTVü≤]¸
<Ûäs¡àsêE≈£î #Ó|æŒq≥T¢qï sêe÷j·TD ø£<∏ëuÛ≤>∑+
nqTe~+∫q $<ÛëHêìï b˛*Ã #·÷dæq|ü⁄&ÉT eT÷\XÀ¢ø£
uÛ≤yêìï ‘·|üŒø£ j·T‹ düeTs¡Tú&Ó’ e]í+#ê&ÉT mÁs¡q.
eT÷\uÛ≤s¡‘·+˝Àì sêeD dü+Vü‰s¡eTT˝À sêeTT&ÉT
ÁãVü‰àg dü+<Ûëq+ #˚kÕ&Éì n~ sêeDTì ̇ s¡T>±$+
∫+<äì ñ+~. ÁãVü‰àg dü+<Ûëq+ ‘·s¡Tyê‘· <̊e<ëqe
øÏHÓïsê<äT\T sêeDTq ø±j·TTs¡̋ ≤«eX‚wüyÓTÆ ñqï<äì
‘·\∫q≥T¢qï<äqï $wüj·÷ìï e~*ô|{≤º&ÉT. nXÀø£
eq+˝À ñqï d”‘·‘√ sêeD dü+yê<ä+ ‘·s¡Tyê‘· yê©àøÏ
sêe÷j·TD+˝À Á‹»{≤ dü«|üï eè‘êÔ+‘·+ ñqï~.
eT÷\uÛ≤s¡‘·+˝À Á‹»{≤ dü«|üï eè‘êÔ+‘·+ ‘·s¡Tyê‘˚
d”‘êsêeD dü+yê<ä+ ñ+~. mÁs¡q uÛ≤s¡‘· ø£<∏äq+
Á|üø±s¡y˚T nqTyê<äeTT #˚dæHê&ÉT. 30 XÀ¢ø±\
dü+uÛ≤wüDqT 7 >∑<ä́  |ü<ë´\˝À¢H˚ e]í+#ê&ÉT mÁs¡q.
n+fÒ uÛ≤s¡‘·+˝À sêe÷j·TD+ Ç‹eè‘·Ô ÁbÕ<Ûëq´+
ø=+‘·es¡πø nedüs¡eTì >∑T]Ô+#ê&Éì j·TXÀ<ë¬s&ç¶
n_ÛÁbÕj·T|ü&ç+~.

Vü≤]e+X¯+˝Àì ªªHê ‘·eTTà+&ÉT |òüTqT+&ÉT nH˚
|ü<ä´+˝À sêeTø£<∏ äeTTHé C…|æŒ+∫ j·T‘·T´‘·ÔeT
U≤´‹+u§+~‹ ì+ø£H˚qTµµ nH˚ |ü<ë´˝À¢q÷,
≈£L∫eT+∫ ‹eTàø£$ düs¡«\ø£åD kÕs¡dü+Á>∑Vü≤+˝Àì
nH˚ø£ dü+<äsê“¤˝À¢ mÁs¡q |ü<ë´\qT Á|ükÕÔ$+#·&É+
˝Àq÷, >∑D|ües¡|ü⁄ y˚+ø£≥ø£$ Á|üjÓ÷>∑ s¡‘êïø£s¡eTH˚
\ø£åD Á>∑+<∏ä+˝Àq÷, #Ó<ä\Tyê&É eT\¢q $Á|üHêsêj·TD
#·]Á‘·̋ Àq÷, Äq+<äs¡+>∑ø£$ Äq+<äs¡+>∑sê≥“¤+<äeTT
˝Àq÷, mÁs¡q sêe÷j·TD Á|ükÕÔeq\THêïsTT. mÁs¡q
ø±\+˝ÀH̊ uÛ≤düÿs¡ sêe÷j·TD+ sêj·Tã&ç+~. nsTTHê
mÁs¡q sêdæe⁄qï≥T¢>± nH˚ø£ Ä<Ûësê\Tqï+<äTq
eTH√»„+>± sêe÷j·TD+ ≈£L&É sêùd ñ+{≤&Éì
j·TXÀ<ë¬s&ç¶ ã\+>± yê] n_ÛÁbÕj·÷ìï yÓ*ãT#êÃs¡T.

eTVü‰uÛ≤s¡‘·+ |ü+#·eT ẙ<äyÓTÆ‘̊, Vü≤]e+X̄+ ẙ<ä•K
nì j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T+. uÛ≤s¡‘·+˝À l ø£èwüßíì

>∑T]+∫ dü÷ø£Î+>±, e´+>∑´+>± #Ó|üŒã&ç‘˚, Vü≤]
e+X¯+˝À $|ü⁄\+>±, yê#·́ +>± lVü≤] #·]Á‘· e]í+|ü
ã&ç+~. eTVü‰uÛ≤s¡‘· j·TT<ä∆+, ø£åÁ‹j·T dü+Vü‰s¡+‘√
bÕsƒ¡≈£îì eTqdüT‡ u≤<Ûä‘√ ì+&ç ñ+≥T+~. bÕsƒ¡≈£îì˝À
ìπs«<äyÓ’sê>±´\qT ‘=\–+#·&ÜìøÏ Vü≤]e+X¯+ sêj·T
ã&ç+~. Áb˛\j·T y˚e÷¬s&ç¶ mÁs¡qqT Vü≤]e+X¯ s¡#·q
#˚j·TeTì ø√s¡>±, Ç~es¡πø qqïj·T ‹ø£ÿq\T uÛ≤s¡‘·
s¡#·q #̊dæHês¡T. yê] Á‘√e˝À q&ÉT#·T≥≈£î dü+‘√wü+>±
ñ+~. Vü≤]e+X̄+, uÛ≤s¡‘·+ ¬s+&É÷ ≈£L&É yê´düeTVü≤]̧
sêdæqy˚ nì Vü≤]e+X¯ |”]ƒø£̋ À nq&É+‘√ Vü≤]e+X¯
s¡#·Hêø±\+ Hê{Ïπø uÛ≤s¡‘· ns¡D´|üs¡«X‚wü+ sêj·T Ò̋<äì
düŒwüº+>± ‘Ó\TdüTÔqï<äH˚ n_ÛÁbÕj·÷ìï j·TXÀ<ë¬s&ç¶
e´ø£Ô|ü]∫+~.

dü+düÿè‘·+˝À Vü≤]e+X¯|üs¡«eTT, $wüßí|üs¡«eTT,
uÛ Ñ$wü´|üs¡«eTT\T+fÒ, mÁs¡q eT÷\Á>∑+<∏ëìï
nqTdü]+#·̋ Ò<äì ‘Ó\TdüTÔqï~. |üPs¡«uÛ≤>∑+˝À ‘=$Tà~
ÄXÊ«kÕ\T, ñ‘·Ôs¡uÛ≤>∑+˝À |ü~ ÄXÊ«kÕ\T>± mÁs¡q
$uÛ Ñõ+∫ nqTe~+#ê& ÉT . nsTT‘ ˚ Çø £ÿ& É
Hê#·qk˛eTTì ñ‘·Ôs¡ Vü≤]e+XÊìï >∑T]+∫ ø=+‘·
#Ó|üø√yê*. Hê#·qk˛eTq ñ‘·Ôs¡ Vü≤]e+XÊìï Äs¡T
ÄXÊ«kÕ\ Á>∑+<∏ä+>± ÁyêdæHê&ÉT. nsTT‘˚ mÁs¡qqT
nqTø£]+#ê&Éì #Óù|Œ M\T ̋ Ò<äT. mÁs¡q Vü≤]e+XÊìøÏ
|”]ƒø£ ñ+fÒ, ñ‘·Ôs¡ Vü≤]e+XÊìøÏ ̋ Ò<äT. mÁs¡q≈£î $wüj·T
Á|ü<ÛëqyÓTÆq uÛ≤e>∑‹ MT<ä, es¡íq\ MT<ä, s¡dü ìs¡«Vü≤D
MT<ä Á|ü<Ûëq <äèwæº ñ+fÒ, k˛eTq ‘Ó\T>∑T ø£$‘·qT
|ü⁄sêD e÷s¡Z+ qT+&ç eT[¢+#ê\ì Á|üj·T‹ï+#ê&ÉT.
dü|òü©ø£è‘·T&Ó’Hê&ÉT. mÁs¡q ªªãTTwæµµ>± ø±e´+ sêùdÔ,
k˛eTq ªªø£$µµ>±H˚ ø±e´+ sêXÊ&ÉT. mÁs¡q Vü≤]e+X¯
nqTø£s¡D\T ñ‘·Ôs¡ Vü≤]e+X̄+˝À ø±qsêe⁄.

dü+düÿè‘·+˝Àì |ü<Ó›ì$T~ |ü⁄sêD≤˝À¢ qèdæ+Vü≤
|ü⁄sêD+ ̋ Ò<äT. mÁs¡q sêdæq qèdæ+Vü≤|ü⁄sêD+ ªª|ü⁄sêD+µµ
ø±<äì düŒwüºeTe⁄‘·Tqï~. mÁs¡q ‘ê‘· mib˛‘·dü÷]
leTVü≤Àã©X¯ qs¡dæ+VüQì uÛÑ≈£îÔ&ÉT. ‘·q <Ó’e+ô|’ rs¡ú
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eTVü≤‘êà´ìï ne‘ês¡ yÓ’•cÕº́ ìï sêj·TeTì ø√s¡>± mÁs¡q
qèdæ+Vü≤|ü⁄sêD+ sêXÊ&Éì j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T
|ü&ç+~. ø£<∏ë ÁbÕs¡+uÛÑ+˝À ªª@qT $qï|ü+ãT ùdj·T+>∑\
\ø°Î qs¡dæ+Vü‰e‘ês¡+ãqT |ü⁄sêDø£<∏ä≈£î Áu≤s¡+uÛÑ+
u…{Ïº<äìqµµ nì ù|s=ÿHêï&ÉT. ndü© Á>∑+<∏ä+ ù|s¡T ªª\ø°Î
qs¡dæ+Vü‰e‘ês¡ ø£<∏äµµ. #·<ä\yê&É eT\¢q $Á|üHêsêj·TD
#·]Á‘·̋ À ªªHês¡dæ+VüQì |ü⁄sêD yÓTTq¬sÃ Vü≤] yÓT∫Ã
qqTïHÓqï&ÉT #·÷∫Hê&ÉT eq>∑µµ nì sêdæq yêø±´\qT
ã{Ïº ªªqèdæ+Vü≤|ü⁄sêD+µµ nH˚ ‘Ó\TdüTÔqï~. Ç~
nqTyê<ä+ ø±<äT. πøåÁ‘·eTVü≤‘·à´+ >∑T]+∫ #Ó|üŒã&çq
dü«‘·+Á‘· ø±e´+. |ü⁄sêD≤ìøÏ ñ+&Ée\dæq düs¡Z
Á|ü‹düsêZ~ |ü+#·\ø£åD≤\T Ç+<äT˝À ̋ Òe⁄. ø=+‘·es¡≈£î
ÁãVü‰à+&É |ü⁄sêD+‘√ dü+ã+<Ûä+ ñqï~. $wüßí
|ü⁄sêD+˝À ø£ì|æ+#˚ ø£<∏ëdüs¡[ ‘·q≈£î nqT>∑TD+>±
eT\#·Tø=ì ñ|üjÓ÷–+#·T≈£îHêï&ÉT. uÛ≤>∑e‘·+˝Àì
qèdæ+Vü‰e‘ês¡ ø£<∏ë uÛ≤>±ìï ø±ø£, yêeTq ÁbÕ<äTsê“¤
yêìøÏ ‘·s¡Tyê‘· #Ó|æŒq ø£<∏ë uÛ≤>±ìï d”«ø£]+∫Hê&ÉT.
qèdæ+Vü≤ |ü⁄sêD+˝À mÁs¡q Væ≤s¡D´ø£•|ü⁄ì ~–«»j·÷ìï
e]í+∫q $<Ûëq+ Vü≤]e+X¯+˝Àì ø±\H˚e÷´<äT\
~–«»j·T es¡íHê $<ÛëHêìï ‘·\|æ+|üCÒdüTÔqï<äì
j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T|ü&ç+~.

mÁs¡q leT<ë“¤>∑e‘· ‘·èrj·T düÿ+<Û ä+˝Àì
yÓ’≈£î+sƒ¡|ü⁄s¡ es¡íqqT qèdæ+Vü≤|ü⁄sêD+˝À nqTe~+
#ê&ÉT. ªªHêsêj·TDTì ~e´ HêeT dü+ø°s¡Ôq+ãì X̄+ãT
CÒj·TT eTVü‰‘·Tà\≈£îqT ã<ëà≈£åî lbÕ<ä |ü<äà+ãT
\‘·́ +‘· uÛÑøÏÔ‘√ ã÷õ+#·T ÁbÕE„\≈£îqTµµ nìï s¡ø±\
düTU≤\qT Hêsêj·TDT&ÉT Á|ükÕ~kÕÔ&Éì yÓ’≈£î+sƒ¡|ü⁄s¡
es¡íqqT CÒdü÷Ô $e]kÕÔ&ÉT mÁs¡q. ø=ìï#√≥¢ $wüßí
|ü⁄sêD+˝Àì Væ≤s¡D´ø£•|ü⁄ Á|üVü‰¢<äT\ dü+yê<ëìï
j·T<Ûë‘·<∏äs>± e]í+#ê&ÉT.

mÁs¡q s¡#·q\ìï+{Ï˝ÀqT C≤rj·÷\T, n\+
ø±sê\T düVü≤» düT+<äs¡+>± dü+<äs√“¤∫‘·+>± sêXÊ&ÉT.
mÁs¡q qèdæ+Vü≤|ü⁄sêD+˝À uÛ≤>∑e‘· XÀ¢ø±\qT

dü+πøå|æ+∫q≥T¢, $wüßí|ü⁄sêD XÀ¢ø±\qT j·T<Ûë‘·<∏ä+>±
nqTe~+∫q≥T¢, ø±e´ø£fi≤yÓ’uÛÑyêìï Á|ü<ä]Ù+∫Hê&ÉT.
ø=ìï#√≥¢ Vü≤]e+X¯ |ü<ë´˝qT $|ü⁄©ø£]+#ê&ÉT.
eT÷\+˝Àì dü÷#·q Ä<Ûës¡+>± $düÔè‘·+>± sêdü÷ÔH˚
Hê#·qk˛eTTì nqTø£]+∫q≥T¢>± j·TXÀ<ë¬s&ç ¶
n_ÛÁbÕj·T|ü&Ü¶s¡T. mÁs¡q ø±\+ Hê{Ïπø nqTyê<ë\T
nH˚ø£+ e#êÃsTT. ø±ã{Ïº mÁs¡q ¬s+&ÉT uÛ≤wü˝À¢q÷
ÁbÕMD´+ bı+~ nqTyê<äs #˚j·T&É+ düT˝uÛÑyÓTÆs~.
<ëìøÏ ‘√&ÉT sê»b˛wüD e\¢ ≈£L&É ‘Ó\T>∑T uÛ≤wü dæús¡
s¡÷bÕìï bı+~+~. qqïj·T, ‹ø£ÿq nqTyê<äs˝À
eT÷˝≤ìøÏ $|ü⁄©ø£s¡D, dü+πøå|üeTT, $wüj·T |ü]Vü≤s¡D+,
e´‘·́ j·T+ á Hê\T>∑T Á|ü<Ûëq+>± ø£ì|ædüTÔHêïsTT.
mÁs¡q nqTyê<äs˝À j·T<∏ëeT÷˝ø£<∏ä ñHêï≈£L&É Äj·÷
dü+<äsê“¤\qT ã{Ïº $$<Ûä ø±yê´˝À¢ì kÕsê+XÊ\qT ̌ ø£
dü+<äs√“¤∫‘· ø±e´+>± eT\#·&É+ Vü≤]esX¯, qèdæ+Vü≤
|ü⁄sêD+˝À ø£ì|æ+∫s<ä<̊. dü+<äs√“¤∫‘·+>± ø£<∏ëbÕÁ‘·\
ù|s¡¢qT ≈£L&É mÁs¡q e÷]ÃHê&ÉT. nH̊ø£ dü+<äsê“¤̋ À¢ Ç‘·s¡
Á>∑+<∏ë\ qT+&ç ùdø£]+∫q XÀ¢ø£uÛ≤yê\qT ‘·q
Á>∑+<∏ä+˝À #˚s¡TÃø√e&ÉeTH˚ $X‚wü s¡#·Hê $<ÛëHêìøÏ
lHê<∏äTq≈£î mÁs¡qj˚T e÷s¡Z<äs¡Ù≈£î&Ó’ ñs&Ée#·Ãì
j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T+.

e´øÏÔ, edüTÔ, πøåÁ‘ê~ u≤Vü≤´es¡íq‘√ ‘·è|æÔ bıs<äø£
eTH√eè‘·TÔ\qT, uÛ≤eyÓ’Ks¡T\qT $|ü⁄©ø£]+∫ bÕsƒ¡≈£î
\≈£î ÄdüøÏÔ ø£*–+#·T≥≈£î eT<Ûä́ ˝À dü+uÛ≤wüD\qT
ô|{≤º&ÉT. uÛ≤s¡‘ês¡D´ |üs¡«X‚wü+˝À nqTyê<äs˝Àì
ªªeT÷˝≤düs¡DeTTqTµµ, Vü≤]e+X̄+˝À ø=+‘· ªªùd«#·Ã¤qTµµ
bÕ{Ï+∫ Ç‘·s¡ Á>∑+<∏ë\qT+&ç Äj·÷ ø£<∏ëeè‘êÔ+‘ê
\qT rdüT≈£îHêï&ÉT. qèdæ+Vü≤|ü⁄sêD+˝À ø£<∏ëÁø£eTeTTqT
bÕ{Ï+#·ø£ Çwüº+e∫Ãq≥T¢ ø£<∏ëdü÷Á‘·+qT ‘·H̊ @sêŒ≥T
#˚düT≈£îHêï&ÉT. k˛eTq s¡#·q dü«‘·+Á‘· s¡#·q. n+<äTπø
k˛eTq nqTyê<äs ªªeT÷˝≤‹]ø£ÔyÓTÆq ùd«#êÃ¤qT
yê<äeT˙µµ #Ó|üŒe#·Ãì ‘·q |ü]XÀ<Ûäq <ë«sê <ÛäèMø£
]+∫+~ j·TXÀ<ë¬s&ç¶. mÁs¡q nqTyê<äs n≥¢ø±<äT.
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eT÷˝≤<Ûës¡+ Ò̋ø£ @ $wüj·÷ìï Áyêj·T Ò̋<äT. ªªˇø£
Ä\sãqeTTqT |ü⁄s¡düÿ]+#·Tø=ì <ëìì yÓTs¡T>∑T\T
~~› ‘·q~ ø±$+#·Tø=qT≥ mÁs¡q nqTyê<ä $<Ûëq+µµ.
Ç‘·ì <äèwæº m|ü⁄&É÷ ˇø£]ì nqTø£]+∫, nqTdü]+∫
yêfi¯flqT $T+∫ s¡#·q #˚j·T>∑\ <äø£å‘· ‘·q≈£î ø£̋ <äì
˝Àø±ìøÏ #ê≥&Éy˚T mÁs¡q nqTyê<ä $<ÛëqeTì
j·TXÀ<ë¬s&ç¶ dæús¡yÓTÆq n_ÛÁbÕj·T+. n+<äTπø mÁs¡q
nqTyê<ä |ü<ä∆‹ ªªeT÷˝≤‹]ø£ÔeTj·TT´ eT÷˝≤qTkÕ]µµ
nì #Ó|üŒe#·TÃqT.

düø£\ uÛ≤cÕø£$‘·«y˚~, ãVüQ|ü⁄sêD ø£<∏ë düø£\
dü+y˚~jÓÆTq Ç‘·ìì ˝Àø£+ ø£$Á‘·j·T+ nqï+<äTq
mÁs¡q n<äèwüºe+‘·T&Éì n+≥T+~ j·TXÀ<ë¬s&ç¶.
sê»b˛wüD e\¢, *œ‘· Á>∑+<∏äÁbÕ#·Ts¡́ + e\¢ ‘Ó\T>∑T
uÛ≤wü $dü Ô]+∫+~. <ëìøÏ Ç+|ü⁄\T kı+|ü⁄\T
≈£L]Ãqyê&ÉT mÁs¡q. “Personality is what is a Unique

in Man” nì bÕXÊÃ‘·́  kÕVæ≤‘·́ ẙ‘·Ô\Hêïs¡T. n<̊ e´øÏÔì
e´øÏÔ qT+&ç ẙs¡T #̊dæ Á|ü‘̊´øÏ+#̊~. Ç~ mÁs¡q˝À düVü≤»
düT+<äs¡+>± ø£ì|æ+∫+~.

ø£<∏ë dü+$<ÛëqeTT˝À $∫Á‘· |ü<ä Á|üjÓ÷>∑
yÓ’∫Á‘·́ eTT˝À, X̄u≤›sêú\ ẙT\Tø£\sTTø£̋ À Hê#·qk˛eTq
nqTø£]+#ê&ÉT. qqïj·T, ‹ø£ÿq, Hê#·qk˛eTq\qT
mÁs¡q Ä<äs¡Ù+>± rdüT≈£î+fÒ Ä ‘·s¡Tyê‘· lHê<∏äTì
yÓTT<ä\T ø£e⁄\+‘ê mÁs¡qH̊ nqTø£]+#ês¡T. lHê<∏äT&ÉT
ªª|ü]&ÛÉ $+‘·+ Áãã+<Ûä |üs¡y˚TX¯«s¡Tìπsƒe dü÷øÏÔ yÓ’∫Á‹
H=ø=ÿø£ÿe÷≥µµ nì mÁs¡qqT n‹>± dü+uÛ≤$+∫Hê&ÉT.
mÁs¡q dü«uÛ≤y√øÏ Ô n\+ø±sêìï m≈£îÿe>± ñ|ü
jÓ÷–+#ê&ÉT. dü÷øÏÔ yÓ’∫Á‘êìï Á|ü<ä]Ù+#ê&ÉT.

mÁs¡q düø£\ø£fi≤ s¡Vü≤kÕ´\qT ‘Ó*dæq ø£$ e÷Á‘·ẙT
ø±<äT. dü+^‘· kÕVæ≤‘·́  b˛wü≈£î&Ó’q Áb˛\j·T y˚e÷¬s&ç¶
ÄkÕúq+˝À ñ+&É&É+ e\¢, Äj·÷ dü+<äsê“¤ìï ã{Ïº
‘êqT #·÷dæq Ä ø£fi¯̋ À¢ Á|ü‘˚́ ø£ n_Ûe÷Hêìï ô|+#·T
≈£îHêï&ÉT. n+<äTπø mÁs¡q ø±yê´˝À¢ >±qø£fi≤ Á|üdü+>±\T
ø£ìŒkÕÔsTT. ñ<ëVü≤s¡D≈£î qèdæ+Vü≤|ü⁄sêD+˝À n|ü‡s¡dü\

$ÁuÛÑeTyê´bÕsê\qT #Ó|ü dü+<äs¡“¤+. Vü≤]e+X¯+˝À
yê<ä´dü+^‘·eTT, Hê≥´+ >∑T]+∫ #ÓbÕŒ&ÉT. mÁs¡q
m≈£îÿe>± ªª$C≤„qeTTµµ nH˚ X̄u≤›ìï yê&çHê&ÉT. $C≤„q
eT+fÒ |üs¡‘·‘·Ô«$<ä́ , ÁãVü≤àC≤„qeTT, Ä‘·àC≤„qeTT.
M{Ïì ñ|üjÓ÷–+#̊ ø£$‘·«+ ÁyêXÊ&ÉT. >√|æø£\ $s¡Vü≤+,
|üs¡eT |ü$Á‘·yÓTÆq uÛÑøÏÔ |ü]eT[+|üCÒdæ eT<ÛäTs¡ uÛÑøÏÔ
$<ÛëHêìøÏ <ë]rdæqyê&ÉT mÁs¡qj˚T nì j·TXÀ<ë¬s&ç¶
n_ÛÁbÕj·T|ü&ç+~. mÁs¡q≈£î ªªjÓ÷>∑+µµ n+fÒ
n_Ûe÷q+ m≈£îÿe. X¯è+>±]ì eTVü‰jÓ÷–>± n_Û
e]í+∫q jÓ÷– mÁs¡q. qeTàø±\T, Ä#êsê\T mÁs¡q
ø±yê´˝À¢ ñHêïsTT. •eeTT\T, |üPìø£\T, ÄHê{Ï düVü≤»
kÕ+|ò æTø£ |ü]dæ ú‘·T˝qT ‘Ó\T|ü⁄#·THêïsTT. H˚{Ï
Democracy ø£qï ñ‘·ÔeT˝ø£åD+ Hê{Ï sêE\≈£î+<äì,
Á|üC≤s¡+»qẙT Á|üuÛÑTe⁄ Á|ü<∏äeT <Ûäs¡àeTqï≥T¢ Hê{Ï sêE
#·÷dæHês¡ì mÁs¡q ø£$‘·«+˝À sê»˙‹øÏ dü+ã+~Û+∫q
|ü<ë´\T ñHêïj·Tì j·TXÀ<ë¬s&ç¶ ìs¡÷|æ+∫Hês¡T.

mÁs¡q ñ‘·Œ\, #·+|üø£e÷\ Ò̋ ø±ø£, eT‘·Ôø√øÏ\,
Áøö+#·|ü<äeTT, eT+<ëÁø±+‘·+, e÷*ì, Ádü>∑ ∆s¡,
‘√≥ø£eTT, ø£+<äeTT ‘·~‘·s¡ eè‘ê\qT ñ|üjÓ÷
–+#ê&Éì j·TXÀ<ë¬s&ç¶ n_ÛÁbÕj·T+. \`fī, X̄`dü, <ä̀ <Ûä,
Ks&ÜK+&É _+<äT ÁbÕdü\T m≈£îÿe>± yê&çHê&ÉT.
≥ø±s¡̀ &Éø±s¡\ Á|üjÓ÷>∑+, ãVüQe#·q+ô|’ ãVüQe#·q
Á|üjÓ÷>±\T, Çø±s¡ dü+<Û äT\T, Á|ü‘·´j·÷\T,
dü+<äs√“¤∫‘· |ü<ä Á|üjÓ÷>±\T, #·eT‘êÿsê\T mÁs¡q
ø£$‘·«+˝À ñHêïj·Tì X¯ã›s¡‘êïø£s¡eTT˝Àq÷ á |ü<ä
Á|üjÓ÷>±\≈£î nsêú\T ̋ Òeì j·TXÀ<ë¬s&ç¶ |ü]XÀ<Ûäq˝À
‘˚*+~.

|ü<ëï\T>∑e X¯‘êã›+˝À ñqï ø£e⁄\ ø£$‘·«y˚T Ä
‘·s¡Tyê‹ ø£e⁄\ ø£$‘ê«ìøÏ Ä<äs¡ÙÁbÕj·TyÓTÆ+~. ÁbÕNq
düeTà‘·yÓT Æq y˚<äyê´düeTTì Á|ü‹bÕ~‘·yÓT Æq,
Vü≤]Vü≤s¡uÛÒ<ä ‘·‘·«eTTqT ‹ø£ÿq, mÁs¡q, Hê#·qk˛eTq
Á|üuÀ~Û+#·>±, b˛‘·q Á|ü<Ûëq ‘·‘·Ô«+>± d”«ø£]+∫
uÛ≤>∑e‘·+˝À |ü]|üPs¡í‘· kÕ~Û+#ê&ÉT.
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nqTyê<ä dü+<äsê“¤˝À¢ qqïj·T, ‹ø£ÿq, Hê#·q
k˛eTHê<∏äT\ ø£qï ø=+‘· _Ûqï+>±, $•wüºyÓTÆq mÁs¡q
nqTyê<ä $<Ûëq+‘√ Á|üuÛ≤$‘·T&Ó’qyê&ÉT lHê<∏äT&ÉT.
mÁs¡q dü÷øÏÔ yÓ’∫Á‹j˚T lHê<∏äTìøÏ Á|üX¯+dü\qT

‘Ó∫Ãô|{Ïº+~. qqïj·T <ÛësêX¯ó~∆, ‹ø£ÿq ‘Ó\T>∑T
rj·T<äqeTT, ‘·q düVü≤» |ü]o\Hê<äèwæº‘√ y˚Tfi¯$+∫
ˇø£ ø=‘·Ô $ø±dü+‘√ |ü<ë´\qT n*¢qyê&ÉT mÁs¡q nì
dæús¡yÓTÆq n_ÛÁbÕj·÷ìï j·TXÀ<ë¬s&ç¶ yÓ\Te]+∫+~.
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düe÷»+, kÕVæ≤‘·´+ ¬s+&É÷ n$uÛÑø£ ÔyÓT Æq$.
kÕVæ≤‘·´+ düe÷C≤ìï, kÕe÷õø£ |ü]dæ ú‘·T\qT
Á|ü‹_+_ùdÔ, düe÷»+ kÕVæ≤‘·´+ô|’ ‘·q eTTÁ<äqT
m|üŒ{Ïø£|ü⁄Œ&ÉT y˚dü÷ÔH˚ ñ+≥T+~. düe÷C≤ìøÏ ~XÊ
ìπs›X¯+ #˚j·T&Éy˚T kÕVæ≤‘·́ + jÓTTø£ÿ |üs¡eT ñ<›̊X¯́ +.
kÕe÷õø£+ n+fÒ πøe\+ kÕe÷õø£ es¡Z+, ÁbÕ+‘·+,
ÄVü‰s¡ $Vü‰sê\øÏ dü+ã+~Û+∫q n+XÊ\T e÷Á‘·y˚T
ø±<äT. düe÷C≤ìøÏ dü+ã+~Û+∫q Á|ürB kÕe÷õø£y˚T.
kÕe÷õø£ |ü]dæú‘·T\T u≤e⁄+&É&ÜìøÏ ø±˙, u≤>√ø£
b˛e&ÜìøÏ ø±˙ e´≈£îÔ˝Ò ø±s¡D+. ø±ã{Ïº e´≈£îÔ\
Á|ües¡Ôq, q&Ée&çø£ kÕe÷õø£ |ü]dæú‘·T\qT ìs¡ísTTdüTÔ+~.

düe÷C≤ìï, kÕe÷õø£ |ü]dæ ú‘·T\qT >=|üŒ>±
Á|üuÛ≤$‘·+ #˚j·T>∑\ X¯øÏÔ j·TTe‘·s¡+ kı+‘·+. ªH˚{Ï
j·TTe‘˚ πs|ü{Ï uÛÑ$‘·µ nH˚ ìHê<ëìï mH√ïkÕs¡T¢
Hêj·T≈£î\ H√≥ $H˚ ñ+{≤eTT. Ä ìHê<ä+˝À #ê˝≤
rÁe‘· ñ+~.j·TTe‘·s¡+ j·TTe ª‘·s¡+>∑+µ˝≤ ñ‘ê‡
Vü≤+>± n&ÉT>∑T\T y˚ùdÔH˚ @ s¡+>±ì¬ø’Hê |ü⁄s√>∑eTq+
ñ+&˚~. n<˚ j·TTe‘·sêìï ìdü‡‘·TÔe ÄeVæ≤ùdÔ H˚{Ï
düe÷»y˚T ø±<äT, πs|ü{Ï kÕe÷õø£ |ü]dæú‘·T\T ≈£L&Ü
‹s√>∑$TkÕÔsTT.

Ä<ÛäTìø£ uÛ≤s¡‘· <˚X¯+˝À sê»ø°j·T Hêj·T≈£î\T
Á|üø£{Ï+#̊ dü+πøåeT, ñ∫‘· |ü<∏äø±\≈£î n\yê≥T |ü&çq
j·TTe‘·s¡+ ÁX¯$T+#·&É+ e÷H˚dæ $ÁX¯$T+#·&É+ eTq+
#·÷dü÷ÔH˚ ñHêï+. ø=‘· Ôø=‘· Ô Ä$wüÿs¡D\‘√ @
s¡+>±ì¬ø’Hê |ü⁄qs¡T‘̊ÔC≤ìï ø£*–+#·e\dæq j·TTe‘·s¡+
e´düHê\T, e÷<äø£Á<äyê´\ u≤]q |ü&ç yê] uÛÑ$‘·H˚
ø±ø£, <˚X¯ uÛÑ$‘·ì ≈£L&Ü ∫ÛÁ<ä+ #˚düTÔHêïs¡T.

ªJ$‘·+˝À n˙ï s¡T∫ #·÷&Ü*µ n+≥÷, ªÇ~
ˇø£ÿfÒ ø£<ëµ! n+≥÷ e´düHê\øÏ j·TTe‘·s¡+ n\yê≥T
|ü&ç‘˚ J$‘·+ m˝≤ HêX¯q+ nsTTb˛‘·T+<äì
ø£$kÕs¡«uÛÖeTT&ç>±, düø£\$<ë´düHê<∏äT&ç>± Á|üdæ~∆
>±+∫q ÁoHê<∏äT&ÉT 15e X¯‘êã›+˝ÀH˚ yê]+#ê&ÉT.
ªø±oK+&É+µ ø±e´ s¡#·q <ë«sê ÁoHê<∏äT&ÉT, kÕÿ+<ä
|ü⁄sêD+˝Àì ø±oK+&Üìï ‘Ó\T>∑T yê]øÏ n‘·´+‘·
s¡düs¡eT´+>± n+~+#ê&ÉT. n+<äT˝Àì ª>∑TDì~Ûµ ø£<∏ä
j·TTerj·TTe≈£î\T n+‘ê ‘·|üŒ≈£î+&Ü #·<äee\dæq~.

ø£<∏ë dü+Á>∑Vü≤+ :
j·T» „< ä‘ · T Ô& É T, k˛$T< äeTà < ä+| ü‘ ·T\≈ £î

˝Òø£˝Òø£|ü⁄{Ïºq dü+‘êq+ ª>∑TDì~Ûµ. ù|s¡T kÕs¡úø£+
#˚düTø√≈£î+&Ü ª<äTs¡TZDì~Ûµ nj·÷´&ÉT. ‘·+Á&ç #·ø£ÿ>±
$<ë´uÛ≤´dü+ #̊sTT+∫Hê, ‘·*¢ m+‘· Væ≤‘·uÀ<Ûä #̊dæHê,
p<ä+ Ä&É&ÜìøÏ n\yê≥T |ü&Ü¶&ÉT >∑TDì~Û. n\yêfÒ
e´düq+>± |ü]D$T+∫+~. n~ Ä ˇø£ÿ e´düq+‘√
Ä>∑̋ Ò<äT. <ëì Á|üuÛ≤e+‘√ dü|üÔ e´düHê\˝À düTe÷s¡T>±
nìï+{Ïø° u≤ìôd’b˛j·÷&ÉT. ‘·+Á&ç nsTTq j·T»„
<ä‘·TÔ&ÉT ø=&ÉT≈£î e´øÏÔ‘ê«ìï r]Ã~<ä›&É+ |ü≥¢ Á|ü‘˚́ ø£
yÓTÆq ÁX¯<ä∆ eVæ≤+#·ø£b˛e&É+ e\¢, ‘·*¢ k˛$T<äeTà
eTeTø±s¡+‘√ u≤>± >±s¡+ #̊j·T&É+ e\¢ n‘·&ç J$‘·+
|üP]Ô>± HêX̄q+ nsTTbısTT+~. ∫e]øÏô|[¢ #̊düT≈£îHêïø£
≈£L&Ü >∑TDì~Û u≤<Ûä́ ‘·>± ‘·q ø£s¡Ôyê´\qT ìs¡«]Ô+#
·̋ Ò<äT. p<ä+ Ä&É&É+ ø√dü+ Ç+{À¢ ñqï nH˚ø±H˚ø£
$\TyÓ’q edüTÔe⁄\qT ‘êø£≥Tº ô|fÒºXÊ&ÉT. $wüj·T+
}s¡+‘ê yê´|æ+∫ ‘·+Á&ç |üs¡Te⁄ b˛sTT+~. >∑TDì~Ûì
Ç+{À¢+∫ ¬>+fÒdæ ‘êHÓ{À yÓ[¢b˛j·÷&ÉT j·T»„<ä‘·TÔ&ÉT.
k˛$T<äeTà, >∑TDì~Û uÛ≤s¡́  ~≈£îÿ Ò̋ì yês¡j·÷´s¡T.

ø±oK+&É+˝Àì ª>∑TDì~Ûµ ø£<∏ä :
lHê<∏äT&ç qeJeq dü+<˚X¯+

- &Üˆˆ. >∑]øÏbÕ{Ï >∑Ts¡C≤&É, düVü‰j·T Ä#ês¡T´\T, ‘Ó\T>∑T XÊK, dæ*øÏHê+Á<Ûä $X̄«$<ë´\j·T+, ø±*bǫ̀ ]ïj·÷, USA
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Ç+‘·{Ï $HêX¯HêìøÏ ø±s¡DyÓTÆq >∑TDì~ÛøÏ ø£&ÉT|ü⁄
e÷&ç‘˚ ø±˙ C≤„H√<äj·T+ ø± Ò̋<äT. #˚‘·T\T ø±˝≤ø£
Ä≈£î\T |ü≥Tºø√e&É+ ìs¡T|üjÓ÷>∑+. ∫≥º∫e]øÏ
•yê\j·T+˝À Á|ükÕ<ä+ <=+>∑‘·q+ #̊dü÷Ô ø±|ü̋ ≤ ø±ùd
yê] #˚‘·T˝À¢ |òüTÀs¡eTs¡D≤ìï bı+<ë&ÉT.

>∑TDì~Û ø£<∏ä : qeJeq dü+<˚X¯+
ø£+. <ä÷´‘· Áø°&Ü s¡‘·T"&Ó’

j·÷‘·"&ÉT øÏ‘·e⁄\TqT <ëqT HêkÕj·T+ u≤
ÁbÕ‘·dü‡eTj·TeTT ~s¡T>∑T q
ù|‘· ìC≤#ês¡T"&É>∑T#·T HÓ̋ …¢&É M≥Hé

(ø±o. 4:80)
‘·+Á&ç j·T»„<ä‘·TÔ&ÉT #·ø£ÿ{Ï $<ë´uÛ≤´kÕìøÏ

neø±X¯+ ø£*Œ+∫Hê, >∑TDì~Û p<ä+ Ä&É&É+ |ü≥¢
$|üØ‘·yÓTÆq ÄdüøÏÔ ø£\yê&ÉT (<ä÷´‘· Áø°&Üs¡‘·T&ÉT)
nsTTb˛j·÷&ÉT. m|ü⁄Œ&É÷ p<ä>±fi¯¢‘√H˚ (øÏ‘·e⁄\T)
‹s¡T>∑T‘·THêï&ÉT. Ábı<äT›{Ï qT+∫ kÕj·T+ø±\+ es¡≈£L,
eT∞¢ kÕj·T+ø±\+ qT+∫ Ábı<äT›{Ï es¡≈£L Ç<˚ |üì.
‘·q e+X¯+ @+{À, ‘êqT bÕ{Ï+#·e\dæq Ä#êsê

Ò̋+{À, #Ój·T´e\dæq $<ÛäT Ò̋+{À, n˙ï >±*øÏ e~
˝ÒXÊ&ÉT. (nù|‘·=$&ÉTeã&çq, ì» = ‘·q jÓTTø£ÿ
Ä#ês¡eTT\T ø£\yê&ÉT) }]˝À (M≥Hé) mø£ÿ&É#·÷dæHê
Ç‘·&˚ nqï≥Tº>± ‹s¡T>∑T‘·THêï&ÉT.

s√E˝À @<√ ̌ ø£ düeTj·T+˝À Ç+{ÏøÏ edüTÔHêï&ÉT.
Hê\T>∑T yÓT‘·T≈£î\T ‹+≥THêï&ÉT. ø±ùd|ü⁄ Ç+{À¢
ñqï≥Tº q{ÏdüTÔHêï&ÉT. ø±e\dæ+~ @<√ |ü≥Tºø=ì
b˛‘·THêï&Éqïe÷≥.

p<ëìøÏ ̌ ø£ $∫Á‘·yÓTÆq \ø£åD+ ñ+~. p<ä+˝À
¬>*∫Hê, z&çHê Ç+ø± Ä&ÉT‘·÷H˚ ñ+&Ü* nì
|ædüTÔ+~. z&çb˛‘˚ á kÕ] ¬>*kÕÔqT Ò̋ nH˚ |ü≥Tº<ä\.
¬>*ùdÔ eTqøÏ u≤>± ø£*dæ ek˛Ô+<äì ÄX¯. n+<äTπø
p<ëìï dü|üÔ e´düHê\˝À #˚sêÃs¡T. (dü|üÔ e´düHê\T:
<ä÷´‘·+, eT<ä´+, Ád”Ô yê´yÓ÷Vü≤+, yêø±Œs¡Twü´+,

<ä+&ÉbÕs¡Twǘ +, ẙ≥, ns¡ú<ä÷wüD+). >∑TDì~ÛøÏ n|üŒ{Ïπø
#ê˝≤ e´düHê\T e#̊ÃXÊsTT.

ø£+. n$qj·T ì<Ûëq eT>∑T ˙
qej·TÚeq XË’X¯eeTT\ q&ç$T ej·TdüTqHé
>∑$dæq e´düH√Á<˚ø£+
ãe>±&ÛÉeTT Bì e÷qej·T´ ‘·q÷C≤!

(ø±o.4:97)
XË’X¯e+, qej·TÚeq+ eT<Ûä́  ñ+&˚ á ej·TdüT‡

nìï s¡ø±\ ne\ø£åD≤\ø°, n$qj·÷\ø° ì\j·T+
(ì<ÛëqeTT). eTìwæ J$‘êìï Hê\T>∑T s¡ø±\T>±
$uÛÑõ+#·e#·TÃ. u≤\´+, øöe÷s¡+, j·TÚeq+, yês¡∆ø£́ +.
>∑TDì~Û øöe÷s¡+ <ë{Ï qej·TÚeq ej·TdüT‡˝À
ñHêï&ÉT. á ej·TdüT‡˝À n\yêf…Æq/ø£eTTà≈£îqï
(ø£$dæq) e´düHê\T ̌ ø£ |ü{≤ºq e<ä\e⁄. #ê˝≤ >±&ÛÉ+>±
ñ+{≤sTT (ne>±&ÛÉeTT = ˝À‘·T). J$‘ê+‘·+
|ü{Ïº|”&çkÕÔsTT.

kÕ<Ûës¡D+>± á‘·s¡+˝À ªJ$‘·+˝À n˙ï s¡T∫
#·÷&Ü*µ nH˚ e÷≥ u≤>± $ì|ædü÷Ô ñ+≥T+~. ø±˙,
n˙ï s¡T∫ #·÷&É&É+ eT+∫~ ø±<äT. ø=ìï #·÷&Éø£
b˛e&Éy˚T eT+∫~. ˇø£kÕ] s¡T∫ #·÷XÊø£ Ç+ø√kÕ]
nì|ædüTÔ+~. ‘·sê«‘· ø=ìï dü+<äsê“¤˝À¢H˚ ø£<ë nì
|ædüTÔ+~. Ä ‘·sê«‘· Ä n\yê≥T ø√düy˚T dü+<äsê“¤\T
@s¡Œ&É‘êsTT. n\yê≥T |üP]Ô>± e´düqyÓTÆ ≈£Ls¡TÃ+
≥T+~. n+<äTπø, ndü\T s¡T∫ #·÷&Éø£b˛e&Éy˚T
eT+∫~. e´düHê\qT m|ü⁄Œ&É÷ Ä~˝ÀH̊ ‘·T+#̊j·÷*.
>∑TDì~Û ‘·q ‘·*¢ m+‘· #Ó|æŒHê $q≈£î+&Ü m˝≤
e´düq|üs¡T&ÉT nj·÷´&√ >∑eTìùdÔ á $wüj·T+
ns¡úeTÚ‘·T+~.

‘˚.^. @$T ùdj·TT<äT? HÓ#·Ã{Ï πø>∑Tyê"&É?
<ÛäqeTT ì|üŒ#·Ãs¡+ãT, $<ä́ j·TT VüQ[øÏÿ
ô|≥ºkÕ"¬>&ÉT Hê #˚sTT _Ûø£åùdj·T
HÓ≥Tº H˚s¡T#·T? <Ó’e+ã jÓTiT">∑T ì+ø£

(ø±o.4: 111)
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yÓTT‘·Ô+ J$‘·+ HêX¯q+ nsTTb˛j·÷ø£ >∑TDì~Û
u≤<Ûä |ü&ÉT‘·THêï&ÉT. ª@+ #Ój·T´qT? mø£ÿ&çøÏ yÓfīflqT?
<Ûäqe÷ ̋ Ò<äT (ì|üŒ#·Ãs¡eTT = X̄Sq´eTT).#·<äTyê VüQfīøÏÿ.
Ç+‘·ø±\eT÷ ̌ ø£&çøÏ Ç+‘· ô|{Ïºq #ÓsTT´ Ç~. Ç|ü⁄Œ&ÉT
n&ÉTø√ÿyê˝≤? á Hê #ÓsTT´ eTTwæº m‘·Ô&É+ m˝≤ H̊s¡TÃ
≈£î+≥T+~. <̊e⁄&çπø ‘Ó*j·÷* (<Ó’e+ã mi>∑Tì+ø£!)µ.
>∑TDì~Û Ç+{À¢ ñqï edüTÔe⁄\˙ï ‘Ó>∑q$Tà p<ë\ø°,
‘√{Ïyê]øÏ $#·Ã\$&ç>±Ks¡TÃ ô|fÒ ºXÊ&ÉT. ‘√{Ï
p<ä>±fīflqT m+<ä]H√ Ç+‘·ø±\+ b˛wæ+#ê&ÉT. Ç|ü⁄Œ&ÉT
u≤<Ûä|ü&ÉT‘·THêï&ÉT. &ÉãT“\T ˝Òø£b˛j˚Tdü]øÏ ãTÁs¡
‹s¡T>∑T‘√+~. #·<äTe⁄ø√q+<äT≈£î ∫+‹düTÔHêï&ÉT.

‘˚.^. @ uÛÑj·T+ãTqT HÓ#√Ã≥ HÓqj·T Ò̋<äT,
qs¡Tq ¬øbÕŒ≥ $<ë´<Ûäq+ã <ÛäqeTT,
#√s¡u≤<Ûë~ø£eTT#˚" piy√e⁄
<ÛäqeTT <ÛäqeTÚHÓ? jÓTìï #·+<äeTT\" <ä\"|ü

(ø±o.4: 112)
@ s¡ø£+>± Ä˝À∫+∫Hê e÷qe⁄&çøÏ $<ë´<Ûäqy˚T

ì»yÓTÆq <Ûäq+. <ëìøÏ @ uÛÑj·TeT÷ Ò̋<äT. <=+>∑\T
n|üVü≤]kÕÔs¡ì>±˙, n–ïøÏ ÄVüQ‹ ne⁄‘·T+<äì >±˙,
|ü]bÕ\≈£î&ÉT ̋ ≤π>düT≈£î+{≤&Éì>±˙, ‘·]–b˛‘·T+<äì
>±˙ uÛÑj·T|ü&Ée\dæq nedüs¡+ ̋ Òì <Ûäq+ $<ë´<Ûäq+.
á eTTe⁄«] e\¢ <=+>∑*+|üã&É&ÜìøÏ M …̋’q eTDÏ,
düTes¡í, s¡C≤‘ê~Ûø£yÓTÆq <Ûäq+ @ $<Ûä+>±HÓ’Hê <Ûäq+
ø±<äT. n+<äTπø ª$<ë´<Ûäq+ düs¡«<Ûäq Á|ü<Ûëq+µ nHêïs¡T.

>∑TDì~ÛøÏ #ê˝≤ Ä\dǘ +>± ø£qT$|ü⁄Œ nsTT´+~.
‘·q |ü⁄≥Tºø£, Á|ües¡Ôq uÒØE y˚düT≈£î+≥THêï&ÉT.
uÛÀ>∑̋ ≤\düT&Ó’ #Ó&ÉT ‹s¡T>∑Tfi¯ófl ‹]π>yê&ÉT @<√ ˇø£
$|òü÷‘·+‘√ <ë] eT[fl ìe‹Ôe÷s¡Z+˝À Á|üy˚•+#·&É+
˝Àø£düVü≤»+. n<˚ »s¡T>∑T‘√+~. ø±˙, á ø£qT$|ü⁄Œ
eTT+<̊ ø£\>±*‡+~. #̊‘·T\T ø±˝≤ø£ Ä≈£î\T |ü≥Tº≈£îì
@+ ̋ ≤uÛÑ+? nsTT‘̊ m|üŒ{Ïø£|ü⁄Œ&ÉT eTqkÕ‡øÏå eTìwæì
C≤>∑‘·+ #˚dü÷ÔH˚ ñ+≥T+~. ø±˙, eTìwæ<ëìï
>∑eTì+#·Tø√≈£î+&Ü ‘·qì ‘êqT düeT]∆+#·T≈£î+≥÷
ñ+{≤&ÉT. ‘·|ü⁄Œ\T #˚dü÷ÔH˚ ñ+{≤&ÉT. >∑TDì~Û ø£<∏ä
n+<äT≈£î Á|ü‘·́ ø£åyÓTÆq ñ<ëVü≤s¡D.
eTT–+|ü⁄ :

ø£$ kÕs¡«uÛÖeTT&ÉT ÁoHê<∏äT&ÉT s¡∫+∫q ø±o
K+&É+˝Àì >∑TDì~Û ø£<∏ä ‘·s¡‘·sê\≈£î ‘·s¡>∑ì dü+<̊XÊìï
Çk Ǫ̂+~. e´düHê\ $wüj·T+˝À ªˇø£ÿfÒø£<ëµ! n+≥÷
nÁX¯<ä∆ #˚j·T&ÜìøÏ M\T Ò̋<äì düŒwüº+ #˚k Ǫ̂+~. ˇø£ÿ
e´düq+ J$‘êìï m˝≤ ‘·\ÁøÏ+<äT\T #˚j·T>∑\<√
>∑TDì~Û ø£<∏ä ìs¡÷|æ+∫+~. j·TTe‘·s¡+ J$‘·+˝À
n˙ï s¡T∫ #·÷&Ü\H˚ ñ<˚«>∑+‘√ ø±≈£î+&Ü, m|ü⁄Œ&ÉT
@~ nedüs¡yÓ÷ n~ e÷Á‘·y˚T #˚dü÷Ô ø£s¡ Ôyê´ìï
ìs¡«]Ô+#ê\ì uÀ~Ûk˛Ô+~. n+‹eT+>± eTìwæì
ø±bÕ&É>∑*π>~ $<ä´ e÷Á‘·y˚Tqì ñ<ëÈ{Ïk˛Ô+~.
HÓ’‹ø£yÓTÆq $\Te\‘√ ≈£L&çq kÕVæ≤‘·́ + πøe\+ kÕVæ≤‘·́
$<ë´s¡T ú\πø ø±<äT, j·TTer j·TTe≈£î\+<ä]ø°
nedüs¡y˚Tqì >∑TDì~Û düŒwüº+ #˚k Ǫ̂+~.
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düe÷»Væ≤‘êìï ø√πs~ kÕVæ≤‘·́ + ‘Ó\T>∑T kÕVæ≤‘ê´
ìøÏ y˚\ dü+e‘·‡sê\ #·]Á‘· ø£\<äT. qqïj·T´ ø±\+
qT+&ç ‘Ó\T>∑T kÕVæ≤‘·́ + q÷‘·q |ü⁄+‘·\T ‘=≈£îÿ‘·÷
Ä<ÛäTìø£ s¡÷bÕ\qT dü+‘·]+#·Tø=+~. kÕVæ≤‘·́ + nH̊~
e´øÏÔøÏ ˇø£ nqTuÛÑ÷‹ì ø£*–düTÔ+~. bÕsƒ¡≈£î&çì Áø=‘·Ô
Ä˝À#·Hê Ádüe+‹yÓ’|ü⁄ |üj·Tì+|üCÒdüTÔ+~. nsTT‘˚
Ä<ÛäTìø£ ø±\+˝À ‘Ó\T>∑T ~q|üÁ‹ø£\T ôd’‘·+ bÕsƒ¡≈£î
\˝À kÕVæ≤‘·́ + |ü≥¢ ÄdüøÏÔì, n_Ûs¡T∫ì ø£*–+#˚̋ ≤
nH˚ø£ kÕVæ≤r n+XÊ\qT düeTø±©q yêsêÔ ø£<∏äHê\‘√
bÕ≥T Á|ü#·T]düTÔHêïsTT. ‘Ó\T>∑T ~q |üÁ‹ø£\˝À kÕVæ≤r
n+XÊ\ Á|ü#·Ts¡D >∑T]+∫ e÷{≤¢&˚≥|ü⁄Œ&ÉT ‘=\T‘·
Ä+Á<ÛäCÀ´‹ ~q|üÁ‹ø£qT ù|s=ÿHê*. m+<äT ø£+fÒ
$_Ûqï kÕVæ≤r Á|üÁøÏj·T\T, $eTsêÙ yê´kÕ\T, #̊sê‘·\T
yÓTT<ä\>∑T nH˚ø£ kÕVæ≤‘·´ dü+ã+~Û‘· n+XÊ\qT
Á|ü#·T]+#·&É+‘√ bÕ≥T Ç|üŒ{ÏøÏ ≈£L&Ü Á|ü‹ k˛eTyês¡+
ª$$<Ûäµ ù|s¡T‘√ Á|ü‘̊´ø£+>± ̌ ø£ ù|õì πø{≤sTT+∫ nH̊ø£
kÕVæ≤r yê´kÕ\qT n+~düTÔ+~. Çø£ÿ&É ø=ìï ~q
|üÁ‹ø£\T Á|ü#·T]düTÔqï kÕVæ≤r n+XÊ\ >∑T]+∫
$e]+#·&É+ »]–+~.

|üÁ‹ø£\T Ä<ÛäTìø£ düe÷» e÷s¡TŒq≈£î, #Ó’‘·Hê´ìøÏ
m+‘√ ø£wæ #˚düTÔqï $wüj·T+ ‘Ó*dæ+<˚. dü+düÿs¡D Ò̋
Á|ü<Ûëq <Û˚́ j·T+>± düeT‘·qT ø±+øÏådü÷Ô ìs¡+‘·s¡ düe÷»
#Ó’‘·Hê´ìøÏ ø£wæ #˚düTÔqï$ eÁ‹ø£ \T. |üÁ‹ø£ \T .
Äs¡+uÛÑeTT˝À eT‘· yê´|æÔøÏ, kÕ+|ò”Tø£ |ü⁄qs¡TJ®eHêìøÏ,
<˚X¯ kÕ«‘·+Á‘√<ä́ eT #Ó’‘·Hê´ìøÏ m+‘√ ø£wæ #˚XÊsTT.

n˝≤H˚ kÕVæ≤‘·́  ùde≈£î ≈£L&Ü n<˚ kÕúsTT˝À ø£wæ
#˚düTÔHêïsTT. kÕVæ≤‘·́  ùde≈£î Á|ü‘˚́ ø£ |üÁ‹ø£\THêï>±ì
~q |üÁ‹ø£\˝À ≈£L&É kÕVæ≤‘ê´+XÊ\≈£î yês¡+ yês¡+
ˇø£ ù|õ e<ä\&É+ #·÷ùdÔ |üÁ‹ø£\T @ Ø‹>± kÕVæ≤‘ê´ìøÏ

ÁbÕ<Ûë q´‘· ÇdüTÔHêïjÓ÷ ns¡ú+ #˚düTø√yê*. |üÁ‹ø=ø£ÿ
≥Tqï |ü~y˚\ ôd’q´+ãT |üÁ‹ø=ø£ÿ≥Tqï $TÁ‘· ø√{Ïµµ
nì Hês¡¢ yês¡T @Hê&√ #Ó|æŒq e÷≥\T nø£åsê\ dü‘·́ +
nì #Ó|üŒø£ ‘·|üŒ<äT. H̊&ÉT ~q|üÁ‹ø£\T ìs¡«]ÔdüTÔqï bÕÁ‘·
>∑T]+∫ #Ó|ü⁄Œø√yê\+fÒ m+‘√ #ÓbÕŒ*‡ edüTÔ+~.
düe÷»+˝Àì sê»ø°j·T, Ä]úø£, kÕe÷õø£, kÕ+düÿ‹ø£
n+XÊ\qT ~q|üÁ‹ø£\T ø£fi¯fl≈£î ø£{Ï ºq≥T¢ eTq
eTT+<äT≈£î ‘ÓdüTÔHêïsTT. H̊{Ï Ä<ÛäTìø£ ø±\+˝À |üÁ‹ø±
s¡+>∑+ q÷‘·q |ü⁄+‘·\T ‘=≈£îÿ#·Tqï~. m\Áø±ºìø˘
j·TT>∑+˝À ôd’‘·+ ~q|üÁ‹ø£\T ÁbÕ#·Ts¡́ + bı+<ä&ÜìøÏ
ø±s¡D+ Äj·÷ |üÁ‹ø£\˝Àì yÓ’$<Ûë´+XÊ\ düe÷Vü‰s¡ẙT
nì #Ó|üŒø£ ‘·|üŒ<äT. uÛ≤s¡‘·<̊X̄+˝À 1780˝À ªu…+>±Ä Ÿ̋
¬>õ{Ÿ nH˚ |üÁ‹ø£‘√ Äs¡+uÛÑyÓTÆq |üÁ‹ø£\ Á|ükÕúq+ ~q
~q+ n_Ûe~∆ |ü<∏ä+˝À ø=qkÕ>∑T‘·TH˚ ñqï<äì
#Ó|üŒe#·TÃ. |üÁ‹ø£\H̊$ Á|ü»\qT #Ó’‘·q´e+‘·+ #̊kÕÔsTT
eT+∫ #Ó&ÉT\qT n$ $X‚¢wækÕÔsTT. düe÷»+˝À »]π>
dü+|òüT≥q\≈£î |üÁ‹ø£\T nø£ås¡ s¡÷bÕìïkÕÔsTT. |üÁ‹ø£\
Ä$sê“¤e+ qT+&ç H˚{Ïes¡≈£î ‘Ó\T>∑T ~q |üÁ‹ø£\T
b˛wæ+∫q bÕÁ‘· >=|üŒ<äH˚ #Ó|üŒe#·TÃ. Çø£ ‘Ó\T>∑T˝À
|üÁ‹ø£\ Ä$sê“¤e $wüj·÷ìøÏ eùdÔ m≈£îÿe eT+~
n_ÛÁbÕj·T+ Á|üø±s¡+ ‘Ó\T>∑T˝À |üÁ‹ø£\ Ä$sê“¤e+
1830-1857 eT<Ûä´ ø±\+˝À »]– ñ+≥T+<äì
ìsê∆]+#·&É+ »]–+~. ‘Ó\T>∑T˝À ‘=* |üÁ‹ø£ @~?
nH˚ $wüj·T+˝À ôd’‘·+ @ø±_ÛÁbÕj·T+ Ò̋<äT. nsTT‘˚
1838˝À eTÁ<ëdt qT+&ç yÓ\Te&çq ªe‘êÔ+‹µ nH˚
yês¡ |üÁ‹ø£qT ‘=* ‘Ó\T>∑T |üÁ‹ø£>± m≈£îÿe eT+~
n_ÛÁbÕj·T|ü&ÉT‘·THêïs¡T. 1875 ‘·s¡Tyê‘· ‘Ó\T>∑T |üÁ‹ø±
s¡+>∑+˝À $ø±düj·TT>∑+ ÁbÕs¡+uÛÑyÓTÆq≥T¢>± #Ó|üŒe#·TÃ.
1885˝À uÛ≤s¡‘· C≤rj·T ø±+Á¬>dt Ä$sê“¤e+ |üÁ‹ø±

‘Ó\T>∑T |üÁ‹ø£\T ` kÕVæ≤‘·́  kÕ+düÿ è‹ø£ ùde
` õ. #Ó’‘·q´ , |ü]XÀ<Ûäø£ $<ë´]∆ì.
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s¡+>±ìøÏ ø±e\dæq ôd’<ë∆+‹ø£ uÛÑ÷$Tø£qT @s¡Œ]Ã+<äì
#Ó|üŒe#·TÃ. ‘Ó\T>∑T˝À ‘=*<äX¯̋ À e÷dü |üÁ‹ø£\T Ä
‘·s¡Tyê‘· yês¡ |üÁ‹ø£\T ÄKs¡Tq ~q |üÁ‹ø£\
Ä$sê“¤e+ »]–q≥T¢ eTq≈£î ‘Ó\TdüTÔ+~. 20e
X¯‘êã›+˝À ‘Ó\T>∑T ~q|üÁ‹ø£\ s¡+>∑+˝À ˇø£ $|ü¢e+
dü+uÛÑ$+∫+<äH̊ #Ó|üŒe#·TÃ. m+<äTø£+fÒ á X̄‘êã›+˝À
ø=ìï e+<ä\ dü+K´˝À |üÁ‹ø£\T yÓ\Te&Ü¶sTT.
eTTK´+>± 1960˝À Ä+Á<ÛäCÀ´‹, 1974˝À áHê&ÉT,
1985˝À ñ<äj·T+, 1996˝À yês¡Ô |üÁ‹ø£, 2011 qeTùdÔ
‘Ó\+>±D yÓTT<ä̋ …’q |üÁ‹ø£\T ‘Ó\T>∑T bÕsƒ¡ø£ ̋ Àø±ìøÏ
yÓ\T>∑TqT #·÷bÕj·TH˚ ù|s=ÿqe#·TÃqT.

ìC≤+ ìs¡+≈£îX¯ bÕ\q˝À ø√˝ÀŒsTTq eTq
kÕ+düÿ‹ø£ ñìøÏì, ndæÔ‘ê«ìï, ùd«#·Ã¤qT, q÷‘·q
#Ó’‘·q´eTTqT ‹]– kÕ~Û+#·Tø√e&É+˝À ‘Ó\+>±D
ÁbÕ+rj·TT\qT C≤>∑‘·+ #˚dæq yê{Ï˝À kÕVæ≤‘·´
kÕ+düÿ‹ø£ dü+düú\T, düuÛÑ\T, düe÷ẙXÊ\T, ñ<ä́ e÷\T
Á|ü<ÛëqbÕÁ‘· b˛wæ+#êsTT. n˝≤π> ‘Ó\+>±D≤ kÕ+düÿ‹ø£
C≤>∑‹˝À |üÁ‹ø£\T Á|ü<Ûëq bÕÁ‘· b˛wæ+∫ Á|üC≤ #Ó’‘·q´+
>±$+#êsTT.

‘Ó\+>±D˝À Áoø£wüí <˚esêj·÷+Á<ÛäuÛ≤cÕì\j·T
kÕú|üq˝À (1901) Ä+Á<Û√<ä́ eT+ n+≈£îsês¡ŒD »]–+
<äì #Ó|üŒe#·TÃ. Á|üuÛÑT‘·« nqTeT‹ ̋ Òì<̊ düuÛÑ\T, düe÷
y˚XÊ\T »s¡T|üsê<äH˚ ìC≤+ ìs¡+≈£îX¯yÓTÆq Ä»„\≈£î
Á|ü»\ düeTdüÔVü≤≈£îÿ\T Vü≤]+∫ ẙj·Tã&çq Ä ø±\+˝À
ªª>∑d”Ô ìcÕHé ‹s¡́ Héµµ nH̊ düs¡Tÿ\sY sê»´ẙT*+~. ÄHê{Ï
|üÁ‹ø± s¡+>∑dæú‹>∑‘·T\qT bı‘·÷Ô] yÓ+ø£fÒX̄«s¡sêe⁄ >±]
e÷≥\˝À #ÓbÕŒ\+fÒ ªªÁ_{ÏcÕ+Á<Ûä̋ À ø£+fÒ ìC≤+
@\Tã&ç̋ À ñqï ÁbÕ+‘·+˝À yêø˘ kÕ«‘·+Á‘·́ + MT<ä
n+<äT˝À uÛ≤>∑yÓTÆq |üÁ‹ø± kÕ«‘·+Á‘·́ + MT<ä Ä+ø£å\T
m≈£îÿe>± ñ+&˚$. Á|ü»\≈£î $C≤„Hêìï n+~+#˚
Á>∑+<∏ë\j·TeTT\T |üÁ‹ø£\T n+fÒ ìC≤+≈£î u…<äTs¡T
mH√ï ø£]ƒqyÓTÆqwüs¡‘·T\‘√ ≈£L&çq nqTeT‹ \_Û+#̊~.
Ç˝≤+{Ï |ü]dæú‘·T˝À¢ ‘Ó\+>±D˝À |ü+‘=$Tà<√

X¯‘ê_∆̋ À ‘Ó\+>±D˝À dü«‘·+Á‘· s¡#·q\˝À ‘Ó\T>∑T
|üÁ‹ø£\T ÁbÕs¡+uÛÑyÓTÆq$ nq&ÜìøÏ <ëK˝≤\T Ò̋e⁄µµ.
ø±πs«|ü+&ç‘·Tì n<Ûä́ ø£å‘·q »]–q 1992 Hê{Ï ìC≤+
sêÁcÕº+Á<Ûä dü+|òüTdü+düÿs¡D düuÛÑ̋ À n\¢+|ü*¢ yÓ+ø£≥
sêe÷sêe⁄≈£î »]–q nee÷q+ eTVü≤‘·Ôs¡ ñ<ä́ e÷ìøÏ
<ë]rdæ+~. Ä+Á<√<ä́ e÷ìøÏ n+≈£îsês¡ŒD nsTT´+~.
eTs¡THê&˚ Ä+Á<Û ä»q dü+|ò üT+ kÕú|æ+#·ã&ç+~.
‘Ó\+>±D≤˝Àì ‘Ó\T>∑T yês¡+‘ê @<√ ˇø£ s¡÷|ü+˝À
dü+|òüT{Ï‘·+ ø±e&É+, ñeTà&ç ÄX̄j·÷\T, Á|üD≤[ø£\T
s¡÷bı+~+#·Tø√e&É+ Ä+Á<Ûä»qdü+|òüT+ kÕú|üq‘√
ÁbÕs¡+uÛÑyÓTÆ+~. Ä dü+|òüT+ düe÷ẙXÊ\˝Àì ìs¡íj·÷\T,
ÄX¯j·÷\ kÕ<Ûäq˝À uÛ≤>∑+>± ‘Ó\+>±D≤˝À $ø±dü
ø±s¡́ Áø£e÷ …̋H√ï yÓTT<ä\j·÷´sTT. n+<äT˝À Á|ü<Ûëq
yÓTÆq$ $C≤„q Á|ü#ês¡+, Ä+Á<ÛäuÛ≤cÕÁ|ü#ês¡+, Á>∑+<∏ë\
jÓ÷<ä́ eT+, |üÁ‹ø£ kÕú|üq.

Ä+Á<Ûä»qdü+|òüT|ü⁄ kÕ+düÿ‹ø£ s¡÷|üy˚T ìC≤+
sêÁcÕº+Á<Ûä »qπø+Á<ä dü+|òüT+. Ä+Á<Ûä»q πø+Á<ä dü+|òüT+
ˇø£ dü+düú>± @s¡Œ&ç kÕ+düÿ‹ø£ ñ<ä́ eT+ ù|s¡T‘√ mH√ï
ø±s¡́ Áø£e÷\T #˚|ü{Ïº+~. ‘·eT dü+|òüT ø±s¡́ Áø£e÷\qT
#˚|üfÒº ñ<ä́ e÷\qT rdüT≈£îH˚ ìs¡íj·÷\qT Á|ü»\≈£î
‘Ó*|æ yê]ì uÛ≤>∑kÕ«eTT\qT #˚ùd ñ<›̊X¯́ +‘√ ˇø£
|üÁ‹ø£kÕú|üq ìs¡ísTT+#ês¡T. <ëì |òü*‘·y˚T ªª˙\–]
|üÁ‹ø£µµ (1922) Hê\T>∑T s√E\˝Àù| eTs=ø£ yês¡|üÁ‹ø£
ªµ‘ÓqT>∑Tµµ ÁbÕs¡+uÛÑyÓTÆ+~. ˙\–] ‘ÓqT>∑T |üÁ‹ø£\T
‘Ó\+>±D yê] dü+düÿ è‹, kÕe÷õø£, sê»ø°j·T
Äø±+ø£å\≈£î yÓTT<ä{ÏkÕ]– n<ä›+|ü{Ïºq |üÁ‹ø£\T. Ä
$<Ûä+>± ÁbÕs¡+uÛÑyÓTÆq ‘Ó\+>±D≤ |üÁ‹ø±s¡+>∑+ Áø£eT+>±
$ø±dü+ bı+~+~. á |üÁ‹ø£\T ‘Ó\+>±D≤ Á|ü»\≈£î
kÕ+|òæTø£, Ä]∆ø£, sê»ø°j·T, kÕ+düÿ è‹ø£, kÕVæ≤‘·´
$wüj·÷\qT #Ós¡ẙdü÷Ô Á|üC≤#Ó’‘·q´+ >±$+∫ dü|òü©eè‘·
eTj·÷´sTT. |üÁ‹ø£ kÕú|üq˝À mH√ï ìj·TeTìã+<Ûäq\≈£î
˝ÀHÓ’ e´j·T Á|üj·÷kÕ\ø√]Ã, Á|üC≤$T‘·+ ø√dü+ |üÁ‹ø±
ìs¡«Vü≤D #˚dæq eTVü≤˙j·TT\ |üÁ‹ø± ùde\T nqq´
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kÕe÷q´yÓTÆq$. á |üÁ‹ø£\˝À ~q|üÁ‹ø£\T, yês¡
|üÁ‹ø£\T, ns¡∆yês¡|üÁ‹ø£\T, |üø£å|üÁ‹ø£\T, e÷dü |üÁ‹ø£\T
mH√ï ñHêïsTT. ø±˝≤qTÁø£eT+>± |ü]o*ùdÔ....

Væ≤‘·uÀ~Ûì :
20e X¯‘ê_› ‘=*<äX¯̋ À ‘Ó\+>±D≤˝À yÓ\Te&çq

‘Ó\T>∑T |üÁ‹ø£ Ç~. ‘=* dü«‘·+Á‘· |üÁ‹ø£ nsTTq
Væ≤‘·uÀ~ì #ê˝≤eT+~øÏ ‘Ó*j·T<äT. _.Áoìyêdüsêe⁄
>±s¡T á |üÁ‹ø£qT 1913 pHé˝À e÷dü|üÁ‹ø£>±
eTVü≤ã÷uŸ q>∑sY qT+&ç ÁbÕs¡+_Û+#ês¡T. Ç~ 16 ù|J\
|üÁ‹ø£ á |üÁ‹ø£̋ À e´ekÕj·T+, bÕ]ÁXÊ$Tø£+, dü+|òüT
dü+düÿs¡D yÓTT<ä\>∑T yê´kÕ\T Á|ü#·T]+#̊yês¡T. Ä]úø£
ø±s¡D≤\#̊  ̌ ø£ dü+e‘·‡s¡+˝À á |üÁ‹ø£ Ä–b˛sTT+~.
1916 ÁbÕ+‘·+˝À ôV’≤<äsêu≤<√¢ kÕ«$T yÓ+ø£≥
sêe÷sêe⁄ >±s¡T ̌ ø£ ‘Ó\T>∑T yês¡ |üÁ‹ø£ ÁbÕs¡+_Û+#ês¡T.
dü«+‘· eTTÁ<äD≤\j·T+ ̋ Òø£ ¬s+&ÉT eT÷&ÉT dü+∫ø£\‘√
Ä–b˛sTT+~. <ëì ù|s¡T Ä+Á<Ûëe÷‘·. áj·Tq ~e´
C≤„q+ düe÷»+ ‘·s¡|ü⁄q |üì#˚ùdyês¡T.

˙\–]  ‘ÓqT>∑T <ä«j·T+ :
kÕ+düÿ‹ø£ dü«s¡÷bÕìï dü+‘·]+#·T≈£îqï Ä+Á<Ûä»q

πø+Á<ä+ ø±s¡´ø£˝≤bÕ\≈£î |üÁ‹ø± kÕúeq nedüs¡yÓTÆ
kÕú|æ+#·ã&É¶eÁ‹ø£ ̇ \–]. q\¢>=+&É≈£î #Ó+~q dü+|òüT
n_Ûe÷ì wüãïMdt yÓ+ø£≥sêeT q]‡+Vü‰sêe⁄ >±s¡T
Á>∑+<∏ë\j·T ùde˝À >∑\ nqTuÛÑe+‘√ q\¢>=+&É ù|s¡T
MT<äH˚ ˙\–] |üÁ‹ø±kÕú|üq≈£î eTT+<äT≈£îsêe&É+
$X‚wü+. 1922 Ä>∑düTº 24e ‘̊Bq ‘=*dü+∫ø£ $&ÉT<ä\
#˚XÊs¡T. ôV’≤<äsêu≤<é, dæøÏ+Á<ëu≤<é $TqVü‰sTT+∫
sêÁwüºeT+‘· mø£ÿ&É yÓ‹øÏHê eTTÁ<ëø£ås¡XÊ\\T es¡+>∑̋ Ÿ,
q˝§Z+&É, ÇqT>∑T]Ô ‘·|üŒ eTq≈£î mø£ÿ&Ü ø£ì|æ+#˚$
ø±e⁄. n≥Te+{Ï øÏ¢wüº|ü]dæú‹˝À kÕVü≤k˛ù|‘·yÓTÆq #·s¡́
˙\–] |üÁ‹ø± kÕú|üq.

á |üÁ‹ø£̋ À ìC≤+ <˚X¯ yês¡Ô\T o]¸ø£q 15 …̋’q¢≈£î
$T+#·≈£î+&Ü ≈£î¢|üÔ Á|ü#·Ts¡D #˚ùdyês¡T. s¡ø£s¡ø±\
$wüj·÷\T á |üÁ‹ø£̋ À #√≥T#˚düT≈£îH˚$. kÕs¡dü«‘·

qT+&ç düuÛÑ\T, düe÷y˚XÊ\T nq÷Vü≤´ $wüj·÷\T
bı+<äT|üs¡#·ã&˚$. e⁄øÏÿ{Ï |ü⁄sêD+ o]¸ø£ u≤>±
Á|üC≤<äs¡D bı+~+~. Ç~ Vü‰dǘ  e´+>√´≈£îÔ\‘√ ≈£L&çq
∫qïs¡#·q. ̇ \–] dü+∫ø£\ <ë«sê 1920 <äX̄ø£|ü⁄ Hê{Ï
‘Ó\+>±D≤ sê»ø°j·T, Ä]úø£, kÕe÷õø£ #·]Á‘·qT
‘Ó\TdüTø√e#·TÃ. ‘Ó\+>±D≤˝À C≤rj·T |ü⁄qs¡TJ®yêìøÏ,
uÛ≤cÕ ùde≈£î bÕ≥T|ü&çq Á|üeTTKT\˝À wüãïMdt ̌ ø£s¡T.
1927 es¡≈£î |üÁ‹ø£qT ìsê≥+ø£+>± q&ç|æ+#ês¡T. uÛ≤cÕ
ùde≈£î, dü+|òüTdü+düÿs¡D≈£î |ü<äTHÓ’q Äj·TT<Ûä+>±
|üÁ‹ø£qT $ìjÓ÷–+#ês¡T.

ìC≤+ sêÁwüº Ä+Á<Ûä»q πø+Á<ä dü+|òüT+ @sêŒ≥T
‘·s¡Tyê‘· ‘Ó\+>±D≤˝À ‘Ó\T>∑Tyê] #Ó’‘·H√´<ä́ eT ø±s¡́
ø£̋ ≤bÕ\T }|ü+<äT≈£îHêïsTT. ̇ \–] |üÁ‹ø£ ÁbÕs¡+_Û+
∫q n‹ø=~› s√E\˝À ˇ~›sêE k˛<äs¡T\T dü«+‘·
Á>±eT+ es¡+>∑̋ Ÿ õ˝≤¢ mqT>∑T]Ô̋ À 1922 Ä>∑düTº 27q
‘ÓqT>∑T Á|ü‹ø£qT kÕú|æ+#ês¡T. ‘Ó\+>±D≤ ‘Ó\T>∑T Á|ü»\
düs¡«‘√eTTU≤_Ûe~∆ì Ä•+#ês¡T. ̌ ~›sêE k˛<äs¡T\T
‘·eT $C≤„qÁ|ü#ê]DÏ Á>∑+<∏äe÷\ ìs¡«Vü≤D ø√dü+ ø=qT
>√\T #˚dæq eTTÁ<äD≤ j·T+Á‘êìï $ìjÓ÷–+#ês¡T.
Á>±eT+˝À j·TTe‘·≈£î eTTÁ<äD≤j·T+Á‘êìï m˝≤
q&ÉTbÕ˝À •ø£åD Ç#êÃs¡T. ø£̇ dü+ b˛kÕº|ò”düT Ò̋ì ˇø£
≈£îÁ>±eT+ qT+&ç ̌ ø£ |üÁ‹ø£ q&É|ü&É+ >=|üŒ $wüj·T+,
Á>±e÷_Ûe÷q+. ‘·bÕ˝≤XÊK yê]ì ̌ |æŒ+∫ Á>±eT+˝À
b˛kÕº|ò”düT @sêŒ≥T #̊XÊs¡T >±ì }s¡TqT e÷Á‘·+ e<ä\

Ò̋<äT. ̌ ~›sêE k˛<äs¡T\˝À ô|<ä› d”‘êsêeT#·+Á<ësêe⁄
dü+bÕ<ä≈£î&ç>±, sê|òüTes¡+>±sêe⁄ düVü‰j·T dü+bÕ<ä
≈£î\T>± ñ+&̊yês¡T. |üÁ‹ø± ìs¡«Vü≤D˝À >∑\ ∫≈£îÿ\qT
m<äTs=ÿqT≥≈£î eTÁ<ëdüTyÓ[fl ø±oHê<∏äTì Hêπ>X̄«s¡sêe⁄
|ü+‘·T\T>±]ì ø£*dæ dü\Vü‰\T dü÷#·q\T bı+<̊yês¡T.
n˝≤π> ø£wüí |üÁ‹ø± ø±sê´\j·÷ìï dü+<ä]Ù+∫ ø£cÕísêe⁄
>±]#˚ Áb˛‘ê‡Vü‰ìï bı+<˚yês¡T. sê»ø°j·T, kÕ+|òæTø£,
#Ó’‘·q´+ ø£*–+#˚+<äT≈£î |üÁ‹ø£qT $T+∫q eTs=ø£
kÕ<Ûäq ̋ Ò<äì >∑eTì+#ês¡T.
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1922-27 eT<Ûä́  <ë<ë|ü⁄ 6 dü+e‘·‡sê\T q&ç∫q
á yês¡|üÁ‹ø£̋ À sê»ø°j·T+ yÓTT<ä\T kÕVæ≤‘·́ + es¡≈£î
nìï s¡ø±\ yês¡Ô\T ñ+&˚$. Äs√>∑́ +, uÛ≤cÕ, Á>∑+<∏ë
\j·÷\T, |ü<ë´\T, ø£$‘·«+ Ç˝≤ nìï s¡ø±\
n+XÊ\ô|’ yês¡Ô\T, $X‚cÕ\T Ç+<äT˝À Á|ü#·T]+#˚
yês¡T. ‘ÓqT>∑T, ̇ \–] ¬s+&ÉT |üÁ‹ø£\T kı+‘· eTTÁ<äD≤
\j·÷\˝À eTTÁ~+#˚yês¡T. ˙\–], ‘ÓqT>∑T |üÁ‹ø£\
ùde>∑T]+∫ ªªmìïjÓ÷ ÁX¯eT\T uÛÑ]+∫ |üì q&ÉT|ü⁄
#·T+&çq |üÁ‹ø£\T Ä+Á<Û√<ä́ eT yê´|æÔ¬ø’ #˚dæq ùde
Ç+‘·ì #Ó|ü⁄Œ≥ <äTkÕ‡<Ûä´eTT. eTTK´+>± ÁbÕs¡+uÛÑ
ø±\eTTq ̇ \–], ‘ÓqT>∑T|üÁ‹ø£\ e+{Ï yêsêÔ |üÁ‹ø£\T
<˚X¯eTTq Ò̋ø£ j·TT+&çq#√ Ä+Á<√<ä́ eTTeTq≈£î á
bÕ{Ï yê´|æÔ, $ø±düeTT\T \_Û+∫j̊T j·TT+&Éø£b˛e⁄qì
#Ó|æŒq#√ n+<˚e÷Á‘·eTT n‹X¯jÓ÷øÏÔ ñ+&É C≤\<äTµµ
n+≥÷ <̊e⁄\|ü*¢ sêe÷qT»sêe⁄>±s¡T Á|ükÕÔ$+#ês¡T.
á ¬s+&ÉT |üÁ‹ø£\T Ä+Á<√<ä́ e÷ìøÏ n<äT“¤‘· yêVü≤ø± …̋’
á |üÁ‹ø± <ä«j·T+ #˚dæq ùde mq Ò̋ì~. á |üÁ‹ø£\T
‘Ó\+>±D≤˝À e÷s¡T eT÷\˝À ôd’‘·+ Ä+Á<Ûä uÛ≤cÕ
bÕsƒ¡≈£î\qT düwæº+#êsTT. Á_{°wt Ä+Á<Ûä˝À |ü⁄{Ïºq
C≤>∑‹ì á |üÁ‹ø£\T ‘Ó\+>±D≤˝À m|üŒ{Ïø£|ü⁄Œ&ÉT
n+~+#˚$. ‘Ó\+>±D≤ kÕ+düÿ è‹ø£ |ü⁄qs¡TJ®yêìøÏ
eT+∫ ã\+ #˚≈£LsêÃsTT.

>√˝§ÿ+&É :
ôV’≤<äsêu≤<äT˝Àì Á≥÷|t ãC≤s√¢ >∑\ ∫qï Ç+{Ï

qT+&ç yÓ\Te&çq á |üÁ‹ø± dü+bÕ<ä≈£î&ç>±, kÕú|ü≈£î&ç>±
düs¡«eTT ‘êHÓ’ düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶ ÁbÕs¡+_Û+#ês¡T.
sê»ãVü≤<ä÷sY yÓ+ø£≥sêeT¬s&ç¶ n+&É<ä+&É\T u≤>±
ñqï |üÁ‹ø± kÕú|üq≈£î nqTeT‹ <=s¡ø£&ÜìøÏ 6 HÓ\\T
|ü{Ïº+~. ‘Ó\+>±D≤ Á|ü»\ Ä‘·à>ös¡e e´ø°Ôø£s¡Dẙ~ø£>±
á >√˝§ÿ+&É |üÁ‹ø£ 1926˝À <Ó’«yês¡ |üÁ‹ø£>± ÁbÕs¡+uÛÑ
yÓTÆ+~. düTs¡es¡+ dü+bÕ<äø£‘ê«q yÓ\Te&çq á |üÁ‹ø£̋ À
nH̊ø±H̊ø£ n+XÊ\T Á|ü»\≈£î n+~+#·ã&̊$. ¬s’‘·T\≈£î
ñ|üjÓ÷>∑|ü&ÉT n+XÊ\‘√ bÕ≥T kÕVæ≤‘·́ +, Á>∑+<∏ë\

jÓ÷<ä́ eT+, dü+|òüTdü+düÿs¡D, eTVæ≤fi≤_Ûe~∆, ≈£î\
dü+|òü÷\ $ø±dü+, yÓTT<ä\>∑T $wüj·÷\ ô|’ $]$>±
yê´kÕ\T, yês¡Ô\T Á|ü#·T]‘·eTj̊T´$. ìC≤+ sêÁcÕº+Á<Ûä
»qdü+|òü÷ìøÏ, Ä+Á<Ûä eTVü‰düuÛ Ñ\≈£î á |üÁ‹ø£
Á|ü#êsêÁdüÔ+ nsTT´+~.

>√˝§ÿ+&É |üÁ‹ø£ Ä~ qT+&ç ñ<ä́ e÷\≈£î n+&É>±
ñ+&˚$. nsTT‘˚ n~ ‘êqT q$Tàq dæ<ë∆+‘êìï
Á|ü#ês¡+ #˚düT≈£îH˚+<äT≈£î mH√ï nee÷Hê\qT, Ä+ø£å
\qT m<äTs√ÿe\dæ e#˚Ã~. ÄHê{Ï |üÁ‹ø± ñ<ä́ eT+,
Á>∑+<∏ë\jÓ÷<ä́ eTeTT, sêÁ‹ bÕsƒ¡XÊ\\T, ñ<ä́ e÷
\‘√ ô|qy˚düT≈£îì ñ+&˚$. Ä+Á<ÛäeTVü‰düuÛÑ ø±s¡´
Áø£e÷\T $ø£dædüTÔqï ø±\+˝À |üÁ‹ø£ kÕeT÷Væ≤ø£ |üsƒ¡q+
#˚dü÷Ô #Ó’‘·q´+ n+~+#˚yês¡T. mH√ï ìs¡“+<Ûë\T,
ìùw<Ûë\T, |òüsêàHê\T kÕVü≤düe+‘·+>± m<äTs=ÿì
Á|ü#·T]+|üã&É¶ |üÁ‹ø£ Ç~. >√˝§ÿ+&É≈£î n+&É>± ñ+
&çq~ <=s¡̋ Ò nsTTq|üŒ{ÏøÏ |üÁ‹ø£ yê]øÏ <ëk˛Vü≤eT+≥÷
m|ü⁄Œ&ÉT ̋ Ò<äT. $dü÷ïsY <̊X̄eTTUŸ #̊dæq <äTsê>±‘ê\qT
düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶ ≈£L&Ü K+&ç+#̊yês¡T. uÛ≤eeT÷]Ô,
Äø±X¯ sêeTqï yÓTT<ä\>∑T $_ÛqïyÓTÆq ù|s¡¢‘√ ìC≤+
e´‹πsø£ dü+bÕ<äø°j·÷\T <ÛÓ’s¡́ +>± Á|ü#·T]+#˚yês¡T.
ôV’≤Á<ëu≤<äT˝À ‘Ó\T>∑T e÷{≤¢&ÉTyês¡T ø£s¡TyÓ’q s√E˝À¢
yê´düø£s¡Ô\T, $ Ò̋ø£s¡T¢ \uÛÑ́ eTj˚T´yês¡T ø±<äT. BìøÏ
‘√&ÉT Á|üuÛÑT‘·« n~Ûø±s¡T\ u…~]+|ü⁄\T yÓTT<ä\>∑T
dü+øÏ¢wüºyÓTÆq Ä]úø£, sê»ø°j·T <äTdæú‹ì m<äTs¡Tÿqï~.
Ä]úø£ k Ǫ̂eT‘· Ò̋ø£ s√E |üÁ‹ø£ yÓ\Te&É&Éy˚T ø£wüºyÓTÆq
s√E\˝À π̌ødü+∫ø£qT πs|ü{Ï~, Çyê*º~, ìqï{Ï~
nì neTàe\dæ e#̊Ã$. |üÁ‹ø£qT ã‹øÏ+#·&ÜìøÏ »q+
π̌ø|üÁ‹ø£qT eT÷&ÉTs√E\T ø=H̊yês¡T. n˝≤+{Ï |ü]dæú‘·T

\˝À Á|ü»\˝ÀøÏ yÓ∞fl #Ó’‘·q´|ü]∫+~ >√˝§ÿ+&É |üÁ‹ø£.
1947˝À ~q|üÁ‹ø£>± e÷]+~. |üÁ‹ø£ j·÷»e÷q´+˝À
e÷s¡TŒ e∫Ã+~, dü+bÕ<äø£‘·« u≤<Ûä´‘·\T e<äT\T
ø√e\dæ e∫Ã+~. |üÁ‹ø£qT dü«+‘·+ #˚düT≈£îqï eq|ü]Ô
sêC≤sêy˚TX¯«s¡ sêj·T\T ‘·q düVü‰<Ûë´sTT nsTTq
q÷ø£\qs√‘·Ô+¬s&ç¶ì dü+bÕ<ä≈£î&ç>± ìj·T$T+#ês¡T.
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düTC≤‘· :
1927˝À ôV’≤Á<ëu≤<é qT+&ç ñqï‘· Á|üe÷D≤\‘√

‘Ó\+>±D ÁbÕ+‘· dü+ø£̋ ≤ŒìøÏ düs¡«dü«+>± |üdüTe÷\
qs¡dæ+Vü≤X̄s¡à>±] dü+bÕ<äø£‘·«+˝À yÓ\Te&ç+~. Ä]úø£
k Ǫ̂eT‘· ̋ Òø£ n˝≤ |ü⁄{Ïº Ç˝≤ –≥Tº‘·Tqï ø±\+˝À ø=+‘·
ø±\+ ì\<=≈£îÿø=qï uÛ≤s¡‹ e÷dü |üÁ‹ø£ ‘√ düe÷q+>±
b˛\Ãã&çq @¬ø’ø£ |üÁ‹ø£ düTC≤‘·. düTC≤‘· |üÁ‹ø£qT
n+<äs¡÷ ‘Ó\T>∑T yê] Ä&É_&É¶ nì n_Ûe]í+#˚ yês¡ì
s¡+>±#ês¡́  Jeqj·÷q+ <ë«sê ‘Ó\TdüTÔ+~. Á|ü#·T
]+∫q |üÁ‹ø± yê´düs¡#·q˝À ÁbÕe÷DÏø£‘·qT #·÷|ü&É+
Bì Á|ü‘˚́ ø£‘·. ÄDÏeTT‘ê´\ e+{Ï ø£<∏ä\qT Á|ü#·T]+
#˚~. 50 ù|J\˝À yÓ\Te&˚ á |üÁ‹ø£̋ À ù|s¡T>±+∫q
ø£e⁄\ø£$‘·«+, ø£<∏ä\T, J$‘· #·]Á‘·\T, s¡TuÛ≤j·T\T
Á|ü#·T]+#̊yês¡T.

Ä~sêE Ms¡uÛÑÁ<äsêe⁄ ‘Ó\+>±D≈£î dü+ã+~Û+∫
‘êqT ùdø£]+∫q nH̊ø£ XÊdüHê\T, X‚cÕÁ~s¡eTD ø£e⁄\T
ùdø£]+∫q XÊdüHê\T á |üÁ‹ø£̋ À Á|ü#·T]+#˚yês¡T.
düTC≤‘· |üÁ‹ø£˝À düTs¡es¡+ yÓ\sTT+∫q kÕVæ≤‘·´,
kÕ+|òæTø£, #ê]Á‘·ø£ yê´kÕ\T ÄDÏeTT‘ê´\T, ‘·s¡Tyê‹
ø±\+˝À Äj·Tq kÕ+|òæTø£ #·]Á‘· s¡#·q≈£î Ç$ #ê˝≤
‘√&ÉŒ&Ü¶sTT. #ê˝≤eT+~ s¡#·sTT‘·\T, ø£e⁄\T <ë«sê
˝Àø±ìøÏ |ü]#·j·TeTsTTHês¡T. ø=ìï Ä]úø£ ø±s¡D≤\#˚
düTC≤‘· |üÁ‹ø£ ø=+‘· $sêeT+ bı+~ >∑&çj·÷s¡+
sêeTø£wüíX¯s¡à >±]#˚‘· ÁbÕs¡+_Û+#·ã&ç+~, |üÁ‹ø±
ÁbÕs¡+uÛÑ $wüj·÷\qT >∑÷]Ã yês¡T ‘·eT X‚«‘·|üÁ‘·+˝À
dü$es¡+>± ‘Ó*j·TCÒkÕs¡T. kÕVæ≤‘·´ e÷dü |üÁ‹ø£
q&ÉT|üe˝…qqT ø√]ø£qT <˚e⁄\|ü*¢ sêe÷qT»sêe⁄
>±]‘√ ‘Ó\T|ü>±, Äj·Tq dü\Vü‰ y˚Ts¡≈£î 1950˝À
dü+∫ø£ |ü⁄q'ÁbÕs¡+uÛÑyÓTÆ+~. sê»b˛wü≈£î\T, düVü‰j·T≈£î\
$sêfi≤\‘√  3dü+ˆˆ sê\T q&ç|æ+#ê&ÉT. düTC≤‘·
dü+∫ø£\˝À <˚e⁄\|ü*¢ sêe÷qT»sêe⁄, ã÷s¡TZ\
sêeTø£cÕísêe⁄, düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶, >∑+>∑T\ XÊsTT¬s&ç¶,
ø√<ë{Ï Hêsêj·TDsêe⁄, bÕ\>∑T$Tà |ü<äàsêE,

Ç*¢+<ä\ düs¡dü«‹<˚$, $X¯«Hê<∏ä, –&ÉT>∑T yÓTT<ä\>∑T
yês¡T $$<Ûä $wüj·÷\ ô|’ #˚dæq Á|üdü+>∑ yê´kÕ\T
Ç+<äT˝À Á|ü#·T]+|üã&˚$. 1951 Ä>∑düTº dü+∫ø£˝À
<ëX¯s¡~∏ Hê ‘Ó\+>±D ø£$‘· - Ç|üŒ≥ø° ‘Ó\+>±D
Hê\Tø£\ ô|’ HêqT‘·Tqï~.

ªªø√{Ï yÓ\T>∑T\ ã+>±s¡T ø=+&ÉÁøÏ+<ä
|ü+#·Tø=qï{Ïº düs¡düT‡˝À|ü\ edæ+∫
Ábı<äT› Ábı<äT›q n+<ë\ |üP\T |üPj·TT
Hê ‘Ó\+>±D ‘·*¢ ø£+C≤‘· e*¢µµ
ªªeT÷>∑y√sTTq ø√{Ï ‘·eTTà\ >∑fi≤\
bÕ≥ |ü*øÏ+∫ ø£$‘ê »eeTTà ≈£L]Ã
Hê ø£̋ ≤q≈£î ã\$T∫Ã q&ç|æq{Ïº
Hê ‘Ó\+>±D ø√{Ï s¡‘·Hê\ MDµµ

s¡j·T´‘Y (ñs¡÷ú |üÁ‹ø£) :
‘Ó\+>±D˝Àì |üÁ‹ø±kÕú|ü≈£î\˝À Hê´j·Tyê<äT Ò̋

m≈£îÿe>± ñ+&É≥+ $X‚wü+. ìC≤+ Á|üuÛÑT‘·« n&É¶+≈£î\T
m<äT¬s’Hê düT\uÛÑ+>± ø√s¡Tº̋ À yê~+∫ b˛sê&̊ neø±X̄+
ñ+≥T+<äì yê] uÛ≤eq. >√˝§ÿ+&É - düTs¡es¡+ Á|ü‘ê|ü
¬s&ç¶, düTC≤‘· - |üdüTeTT\ qdæ+Vü≤X¯s¡à, ‘Ó\+>±D
ãTø£ÿ|ü≥ï+ sêe÷qT»#ês¡T´\T, XÀuÛÑ - <˚e⁄\|ü*¢
sêe÷qT»sêe⁄ yÓTT<ä\>∑T yês¡+‘ê Hê´j·Tyê<äT Ò̋. n<̊
ø√e˝ÀøÏ e#˚Ã eTs=ø£ Á|üeTTKT\T s¡j·T´‘Y |üÁ‹ø±
kÕú|ü≈£î\T eT+<äTeTT\ qs¡dæ+Vü‰sêyé. Hê´j·Tyê<ä
e‹Ô̋ À sêDÏ+#·q+<äTq ‘·q≈£î dü¬s’+~ø±<äì Äe‹ÔøÏ
dü«dæÔ #Ó|æŒ 1927˝À s¡j·T´‘Y nH̊ ñs¡÷› |üÁ‹ø£qT kÕú|æ+∫
q≥T¢ ‘·q Ä‘·àø£<∏ä ªª50 dü+e‘·‡sê\ ôV’≤Á<ëu≤<é̋ À
#Ó|ü⁄Œ≈£îHêïs¡T. Ä ø±\+˝À ø=‘ê« Ÿ̋ sê» ãVü≤<ä÷sY
yÓ+ø£{Ÿ sêe÷¬s&ç¶. |üÁ‹ø± kÕú|üHê $wüj·T+˝À düsê«~Û
ø±sê\T yê]y˚. yê]#˚ nqTeT‹ bı+~ ]f…ÆsY¶ ôV’≤ø√s¡Tº
»&ç® πøX¯esêe⁄ >±] kÕj·T+‘√ |üÁ‹ø£ n#·TÃ y˚sTT+#˚
yês¡T.

ìÁ~düTÔqï j·T»e÷ìì ø±e* ≈£îø£ÿ ẙT˝§ÿ*|æq≥T¢
Á|ü»\qT ẙT˝§ÿ*|æ ‘·eT Á|üC≤kÕ«eT´ Vü≤≈£îÿ\ kÕ<Ûäq¬ø’
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dæ<ä∆|üs¡#·&É+ s¡j·T´‘Y uÛ≤<ä´‘· nì eT+<äTeTT\
qeTàø£+. n+‘·es¡≈£î Ò̋ì ìC≤+ e´‹πsø£ $eTs¡Ù\T
Á|ü#·T]+#ês¡T. Á|ü»\≈£î uÛÑj·T+ b˛>=≥º&ÜìøÏ ø=ìï
dü+<äsê“¤\˝À |òü÷≥T $eTs¡Ù\T ≈£L&Ü #̊ùdyês¡T. <ëì
|òü*‘·+>± 1929 ˝À s¡j·T´‘Y ì*|æy˚XÊs¡T.

<ëX¯s¡~∏ (<Ûë]àø£ |üÁ‹ø£) :
<ëX̄s¡~∏ nH̊ e÷dü|üÁ‹ø£ <ëX̄s¡~∏ yÓ+ø£{≤#ês¡T´\T

1941 ÁbÕ+‘·+˝À ÁbÕs¡+_Û+#ês¡T. áj·Tq <ëX¯s¡~∏
k˛<äs¡T\ ‘·+Á&ç>±s¡T. yÓ’wüíe eT‘√<ä∆s¡D Á|ü<Ûëq+>±
yÓ\Te&çq á |üÁ‹ø£ ‘Ó\T>∑T, ‘·$Tfi¯ uÛ≤wü̋ À¢ Á|ü#·T
]+|üã&˚~. 1941 - 1945 eT<Ûä́  ø±\+˝À <ë<ë|ü⁄
Ä¬sfi¯ó¢ q&ç∫+~. dü+dü‘ê+Á<Ûä, Ä+>∑¢, ‘·$Tfi¯ uÛ≤wü̋ À¢
ÁbÕMD´+ bı+~q yÓ+ø£{≤#ês¡T´ Ò̋ dü«j·T+>± Á<ë$&É
Á|üã+<Ûë\ nqTyê<ä+ #˚ùdyês¡T. Ä]úø£ Çã“+<äT\T
≈£î≥T+ã |ü]dæú‘·T\ ø±s¡D+>± |üÁ‹ø£ m≈£îÿe s√E\T
eTq Ò̋ø£b˛sTT+~.
‘Ó\+>±D :

‘Ó\+>±D qT+&ç yÓ\Te&çq ‘=* ‘Ó\T>∑T |üÁ‹ø£>±
H˚{ÏøÏ ‘Ó\+>±Dj˚T nì n+<äs¡÷ $X¯«dædüTÔHêïs¡T. á
|üÁ‹ø£qT <äø£ÿHé Áø±ìø£̋ Ÿ Ä+>∑¢ ~q|üÁ‹ø£ j·T»e÷ì
sê»>√bÕ Ÿ̋ yÓTT<ä*j·÷sY 1942˝À kÕú|æ+#ês¡T. á
|üÁ‹ø£≈£î Ä+Á<Ûë+>∑¢ uÛ≤cÕ |ü+&ç‘·T&Ó’q ãT≈£îÿ |ü≥ºD+
sêe÷qT»#ês¡T´\T dü+bÕ<äø£‘·«+ eVæ≤+#ês¡T. ãTø£ÿ
|ü≥ï+ yê]øÏ $$<Ûä |üÁ‹ø± dü+bÕ<äø£‘·«+˝À nqTuÛÑe+
ñ+&˚~. ‘Ó\+>±D |üÁ‹ø£ ˝À Á>∑+<∏ë\jÓ÷<Ûä́ eT+,
Ä+Á<Ûä kÕs¡dü«‘· |ü]wü‘Y ø±s¡́ Áø£e÷\T, $$<Ûä kÕVæ≤‘·́
yê´kÕ\T Á|ü#·T]+#̊yês¡T. á |üÁ‹ø± dü+bÕ<äø£‘·«+˝À
ãTø£ÿ |ü≥ï+ yê]øÏ $X¯«Hê<∏ä k˛<äs¡T&Ó’q $X¯«Hê<∏ä
yÓ+ø£fÒX̄«s¡T¢ düVü‰j·T+ ñ+&̊<äì ‘Ó\TdüTÔ+~. Á>±+~∏ø£
uÛ≤wü˝À Á|ü#·T]‘·eTsTTq á |üÁ‹ø£ »Hê<äs¡D≈£î
n+‘·>± H√#·Tø√˝Ò<äT. ìC≤+ sêÁcÕº+Á<Ûä kÕs¡dü«‘·
|ü]wü‘Y≈£î ãTø£ÿ|ü≥ºD+ ñbÕ<Ûä́ ≈£åî\T>± ñ+&˚yês¡T.
Ä |ü]wü‘Y ø±s¡́ ø£s¡Ô\T ‘Ó\+>±D˝Àì $$<Ûä ÁbÕ+‘ê

\˝À Ä ñ+&ç Á>∑+<∏ë\jÓ÷<ä́ eTT, |ü]wü‘Y, ø±s¡́
ø£̋ ≤bÕ\qT >∑÷]Ã ‘·eT ÁbÕ+‘ê\ qT+&ç $ Ò̋ø£s¡T\T>±
düe÷#ês¡+ n+~+#̊yês¡T. Ä]úø£, sê»ø°j·T, kÕe÷õø£
düeTø±©q yês¡Ô\T ‘Ó\+>±D˝À n~Ûø£+>± ñ+&˚$.
|üÁ‹ø± uÛ≤wü yÓTT<ä{À¢ Á>±+~∏ø£+˝À ñqï|üŒ{Ïø° ‘·s¡Tyê‹
ø±\+˝À Ä düT\uÛÑ XË’*˝ÀøÏ e÷]+~. 1946 es¡≈£î
dü+bÕ<ä≈£î&ç>± ñ+&çq ãTø£ÿ |ü≥ºD+ yÓTT<ä* j·÷sY‘√
e∫Ãq $uÛÒ<ë\ ‘√ uÛ≤<ä́ ‘·\T e<äT\T≈£îHêïs¡T. Äô|’
|üÁ‹ø£\ ô|’ Ä+ø£å\T ô|]–q Ä ø±\+˝À düeTs¡ú
ìsê«Vü≤≈£î\T ̋ Òø£ |üÁ‹ø£ eT÷‘·|ü&ç+~.
MTC≤Hé :

1943˝À ôV’≤Á<ëu≤<√¢ MTC≤Hé nH˚ ns¡_ø˘ ù|s¡T‘√
Ç+ ¢̂wt, ñs¡÷∆, ‘Ó\T>∑T ~q|üÁ‹ø£\qT >∑T˝≤+ nVü≤à<é
ø£\ø£‘êÔyê˝≤ nH̊ u§+u≤sTT yê´bÕs¡ẙ‘·Ô kÕú|æ+#ês¡T.
áj·Tq U≤Hé ãVü≤<ä÷sY nVü≤à<é qyê»+>¥ n\T¢&ÉT.

MTC≤Hé n+fÒ ns¡_ø˘ uÛ≤wü̋ À Á‘êdüT nH˚ ns¡ú+.
Ç+ ¢̂wt, ñs¡÷› |üÁ‹ø£\T ÁbÕs¡+_Û+∫q ‘·s¡Tyê‘· ‘Ó\T>∑T
|üÁ‹ø£ yÓ\Te&ç+~. <˚X¯+˝ÀH˚ yÓTT≥ºyÓTT<ä{ÏkÕ]>±
Á|ü#·T]+#·ã&É¶ á eT÷&ÉT |üÁ‹ø£\T eT÷&ÉT y˚s¡Ty˚s¡T
$<ÛëHê\T ne\+_Û+#êsTT. Ç+^¢wt |üÁ‹ø£ ìC≤+
Á|üuÛÑT‘ê«ìøÏ, bÕ\d”\≈£î eT<ä›‘·T>± ñ+&˚~. ñs¡÷›
|üÁ‹ø£ eTTdæ¢+ ©>¥, eTõ¢dt, <ëì Hêj·T≈£î&Ó’q ãVü≤<ä÷sY
j·÷sY »+>∑ì, s¡C≤ø±s¡¢qT düeT]ú+#̊~. ‘Ó\T>∑T MTC≤Hé
e÷Á‘·+ ìC≤+ e´‹πsø£ X¯≈£îÔ\≈£î, ø£eT÷´ìdüTº\≈£î
n+&É>± ñ+&̊~. eTT≥÷ï] ø£cÕísêe⁄ >±] •wǘ ]ø£+˝À,
bÕÁ‹πøj·T e‹Ô̋ À HÓ’|ü⁄D´+ bı+~q n&É$ u≤|æsêE
‘Ó\T>∑T MTC≤Hé≈£î dü+bÕ<äø£‘·«+ eVæ≤+#ês¡T. áj·Tq
dü«j·T+>± Ä+Á<Ûä˝À C≤rjÓ÷<ä´eT+˝À bÕ˝§Zqï
ø±+Á¬>dt yê~. Ç+ ¢̂wt MTC≤Hé dü+bÕ<äø°j·÷ Ò̋ ‘Ó\T>∑T
|üÁ‹ø£≈£î nqTe~+#ê*‡ e#̊Ã~. ø±ì n~ dü«‘·+Á‘êìøÏ
uÛÑ+>∑ø£s¡eT˙ uÛ≤$+∫, dü«+‘·+>± dü+bÕ<äø°j·÷\T
sêdüT≈£î+{≤qì mH√ï Á|üj·÷kÕ\ eT<Ûä́  e´ekÕú|ü≈£î&çì
ˇ|æŒ+#ê&ÉT.
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MTC≤Hé |üÁ‹ø£ eTTK|üÁ‘·+ ô|’ kÕ«‘·+Á‘·´+,
düe÷q‘·«+, kÂÁuÛ≤‘·‘·«+ nì ñ+&˚~. Ç~ Hê\T>∑T
ù|J\ |üÁ‹ø£, Á_{°wt Ä+Á<ÛäT&ÉT nsTTq n&É$
u≤|æsêE >±s¡T ‘Ó\+>±D˝À dü+bÕ<ä≈£î&ç>± ñ+&ç,
Çø£ÿ&ç Á|ü»\ n_ÛÁbÕj·÷\qT ‘·q|üÁ‹ø£ <ë«sê
yÓ\¢&ç+#˚yê&ÉT. <ÛÓ’s¡´+‘√ ìC≤+ e´‹πsø£ yês¡Ô\qT
Á|ü#·T]+#˚yês¡T. ‘Ó\+>±D˝Àì |”&ç‘·, ‘ê&ç‘·,
kÕ<Ûës¡D Á|üC≤˙ø£+ ‘·eT u≤<Ûä\T, >√&ÉT\T #Ó|ü⁄Œ
≈£îH˚+<äT≈£î MTC≤|üÁ‹ø£ ø±sê´\j·÷ìøÏ ‘·+&√|ü
‘·+&Ü\T>± ‘·s¡*e#˚Ãyês¡ì, mH√ï s¡ø±\ ô|’XÊ∫ø£
ø£‘ê´\T $ì düVü≤<äj·TT …̋’q n&É$ u≤|æsêE >±]
eT+&çb˛j˚T<äì s¡+>±#ês¡´ Jeqj·÷q+ <ë«sê
‘Ó\TdüTÔ+~. á H˚|ü<∏ä́ +˝À dü+bÕ<äø°j·÷\T #ê˝≤
|òü÷≥T>± ñ+&̊$. s¡C≤ø±s¡¢ ø±\+˝À MTC≤Hé nqTdü]+
∫q $<Ûëq+ q#·Ãø£ u≤|æsêE >±s¡T |üÁ‹ø± dü+bÕ<ä
ø£‘ê«ìï e<äT\T≈£îHêïs¡T. Ä ‘·s¡Tyê‘· »]–q b˛©dt
#·s¡́  ø±s¡D+>± ñs¡÷›, ‘Ó\T>∑T, Ç+ ¢̂wt MTC≤Hé \T
eT÷‘·|ü&Ü¶sTT. kÕúìπø‘·s¡T&Ó’q n&É$ u≤|æsêE >∑T]+∫
»s¡ï*dtº ãT<ä›es¡|ü⁄ ø±eTsêE >±s¡T ªªMTC≤Hé |üÁ‹ø£≈£î
dü+bÕ<ä≈£î&ç>± |üì#̊dæ ‘Ó\+>±D Ä+Á<ÛäT\˝À ◊ø£́ yÓTÆ
‘Ó\+>±D kÕVæ≤r|üs¡T\≈£î düìïVæ≤‘· ã+<ÛäTyÓ’Hê&ÉT.
‘Ó\+>±D #ê]Á‘·ø£ •\Œ dü+Á|ü<ëj·÷ìï XÀ~Û+∫,
Äø£[+#·Tø=ì ‘Ó\+>±Dj˚T dædü̋ …’q ‘Ó\T>∑T >∑&É¶ nì
#ê{Ï #ÓbÕŒs¡ì Á|üdüTÔ‹+#ês¡T.
XÀuÛÑ :

‘Ó\+>±D˝À kÕVæ≤‘·́  ˝À≥TqT rπsÃ ñ<›̊X¯́ +‘√
<̊e⁄\|ü*¢ sêe÷qT»sêe⁄ es¡+>∑\T¢̋ À XÀuÛÑ nH̊ e÷dü
|üÁ‹ø£qT kÕú|æ+#ês¡T. Mπs dü+bÕ<ä≈£î\T. 1947 Ä>∑düTº
2q ÁbÕs¡+uÛÑeTsTTq á XÀuÛÑ düs¡fi¯+, düT\uÛÑ+ nsTT
π>j·÷\T, |ü<ë´\T @<Ó’Hê ñ<ë‘·ÔeTsTTq$ Á|üø£{Ï+#̊
yês¡T. ‘Ó\T>∑T dü+düÿ‹, kÕVæ≤‘·́  $ø±kÕìøÏ <√Vü≤<ä+
#˚ùd ñ<˚›X¯´+‘√ HÓ\ø=\Œã&çq XÀuÛÑ˝À Á|ü#·T]‘·
eTsTTq ñ‘·ÔeT ø£<∏ëìø£\≈£î ãVüQeT‘·T\T Á|üø£{Ï+#̊

yês¡T. Ä<ÛäTìø£ $C≤„q $wüj·÷\qT ‘Ó\T|ü⁄‘·÷ ns¡úXÊÁdüÔ,
sê»ø°j·T yê´kÕ\qT ≈£L&Ü Ç+<äT˝À Á|üø£{Ï+#˚yês¡T.
80 ù|J\ XÀuÛÑ dü+∫ø£\˝À <ëX̄s¡~∏, <Ûäefī, •] Á|ü>∑&É,
n+ã{Ï|üP&ç yÓTT<ä\>∑T yê] ø£$‘·\T, yê´kÕ\T,
|ü<ë´\T Á|ü#·T]‘·eTj˚T´$. Á|üdæ<ä∆ s¡#·sTT‘·\
s¡#·q\‘√ bÕ≥T bÕXÊÃ‘·́  ø£e⁄\ |üsêeTs¡Ù\T ôd’‘·+
Á|ü#·T]+#˚yês¡T. bı≥¢|ü*¢ sêe÷sêe⁄ >∑CÒ+Á<ä yÓ÷ø£å+
ø£<∏ëìø£, <Ûäs¡DÏø√≥ ÁoìyêdüT\T  Áø°̇ &Éø£<∏ä, HÓ\÷]
πøX̄ekÕ«$T $TÁ‘·Á‘·j·T+, ø±fiÀõ ø£$‘· Vü≤<äj·T ẙ<äq,
e÷πs|ü*¢ e÷<Ûäesêe⁄ |ü<ë´\T  J$‘· HÍø£, >∑&çj·÷s¡+
sêeTø£wüí X¯s¡à - Ä+Á<ÛäT\T Ä]úø£ |ü]dæú‹, düTs¡es¡+
Á|ü‘ê|ü¬s&ç¶ - Áo ø£wüí<˚esêj·T\ Hê{Ï kÕ+|òæTø£ Jeq+
˝≤+{Ï |ü]XÀ<ÛäHê‘·àø£ yê´kÕ\T ≈£L&Ü Ç+<äT˝À Á|ü#·T
]+|üã&Ü¶sTT.

Ç+‘·es¡≈£î Á|ükÕÔ$+∫q |üÁ‹ø£̋ Ò ø±≈£î+&Ü ø√ø£\
d”‘êsêeTX¯s¡à >±] Ä+Á<ÛëuÛÑT´<äj·T+ e÷dü|üÁ‹ø£,
ø=&çyÓT\ sêe÷*+>±sê<ÛäT´\ XË’eÁ|ü#ê]DÏ e÷dü|üÁ‹ø£,
uÛ≤düÿsY >±] H̊&ÉT ns¡∆yês¡ |üÁ‹ø£, ∫e≈£î\ n|üŒj·T´XÊÁdæÔ
>±] ~e´yêDÏ yês¡|üÁ‹ø£, sê#·eT\¢ dü‘·́ e‹<˚$ >±]
‘Ó\T>∑T‘·*¢ |üÁ‹ø£, düTã“sêj·T dæ<ë∆+‹>±] ‘·s¡DÏ
e÷dü|üÁ‹ø£, n&ÉTdüT$T*¢ <ä‘êÔÁ‘˚j·TX¯s¡à >±] <äø£ÿHé
πødü], >∑T+&Ées¡|ü⁄ Vü≤qTeT+‘·sêe⁄ >±] Ä+Á<Ûäπødü],
bÕeTT\|ü]Ô dü<ë•esêe⁄>±] ø±ø£rj·T e÷dü|üÁ‹ø£,
u…\¢+ø=+&É qs¡dæ+Vü‰#ês¡T´\ <̊X̄ã+<ÛäT |üÁ‹ø£ ̋ ≤+{Ï
mH√ï |üÁ‹ø£\T ÄHê{Ï ‘Ó\+>±D Á|üC≤˙ø±ìøÏ,
sê»ø°j·T, kÕ+|òæTø£, Ä]úø£, kÕ+düÿ‹ø£ $wüj·÷

…̋ìï+{ÏH√ n+~+#êsTT, Á|üC≤#Ó’‘·q´+ >±$+#êsTT.
yêø£‡«‘·+Á‘·́ +, düuÛÑ\T, düe÷ẙXÊ\T ô|≥Tº≈£îH̊ ùd«#·Ã

Ò̋ì ‘Ó\+>±D Á|ü»\≈£î |üÁ‹ø£\#˚‘· Á|üC≤#Ó’‘·q´+
ø£*–+#·e#·Ãì |üÁ‹ø± ìsê«Vü≤≈£î\, düVü‰j·T≈£î\ Á|ü>±&ÛÉ
$XÊ«dü+.     XÊdüqdüuÛÑ\T, Á|ü‹|üø£å+ ̋ Òì Ä ìs¡+≈£îX̄ ìC≤+
bÕ\Hê ø±\+˝À |üÁ‹ø£\ jÓTTø£ÿ ÁbÕeTTK´+ m≈£îÿe.
‘Ó\+>±D kÕ+düÿ‹ø£ C≤>∑‹¬ø’ |üÁ‹ø£\T #̊dæq ùde\T
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n‘·́ +‘· Á|ü<ÛëqyÓTÆq$. Á|ü»\T s¡ø£åD>± ì*∫q |üÁ‹ø£\
bÕÁ‘· nìs¡«#·̇ j·TyÓTÆ+~.

‘Ó\+>±D≤qT C≤>∑è‘·+ #˚dæq |üÁ‹ø£\T :
yês¡Ôj·T+<äT »>∑‹  e]ú\¢#·Tqï~ nì HêqT&ç.yês¡Ô\T

Á|ü»\ ñqï‹ì ø±+øÏåkÕÔsTT. yês¡ÔdüT ‘Ó\TdüTø√e&É+,
#·]Ã+#·Tø√e&É+ nH˚~ eTìwæ m|üŒ{ÏqT+&√ ‘·q
dü+düÿ‹˝À uÛ≤>∑+ #˚düT≈£îHêï&ÉT. eTq <˚X¯+˝À
yêsêÔÁ|ükÕs¡+ |üPs¡«ø±\+qT+&ç ñHêï n$ |üÁ‹ø£\
s¡÷ï+˝À ̋ Òe⁄. eTq <ä>∑Zs¡ eø°j·T nH̊ yêsêÔ e÷<Ûä́ eT+
ñqï≥T¢ ‘Ó\TdüTÔ+~.yês¡Ô\T @ø£ø±\+˝À #˚s¡T≈£îH˚
e÷s¡Z+ #ê˝≤ ‘·≈£îÿe>± ñqï ø±s¡D+>±H˚ dü+j·TTø£Ô
Á|ü‹|òüT≥q\T sê Ò̋ø£b˛j·÷sTT. Ç~ bÕ\≈£î\≈£î #ê˝≤
ñ|üjÓ÷>∑|ü&̊~. ñ<ä́ e÷\qT nD∫ẙùd M\j̊T´~.
‘Ó\+>±D ñ<ä´e÷ìøÏ ≈£L&Ü Ç˝≤+{Ï nedüú˝Ò
‘√&Éj·÷´sTT.  Ä+π>¢j·TT\T πøe\+ ‘·eT nedüsê\
ø√dü+ e÷Á‘·y˚T |üÁ‹ø£qT, eTTÁ<äD≤ j·T+Á‘ê\qT
yê&˚yês¡T.‘Ó\+>±D≤˝À¬s+&√ kÕ˝≤sY »+>¥ sêJHêeT

‘·sê«‘· Á|ü<Ûëì nsTTq $U≤s¡T Ÿ̋ ñÁe÷ eTTÁ<äD≤
$wüj·T+˝À ø=+‘· Á|üj·T‘·ï+ #˚dæq≥T¢ ‘Ó\TdüTÔqï~.
<ëìe\¢ 19e. X̄‘êã›+ ∫e]Hê{ÏøÏ <̊X̄ uÛ≤wü̋ À¢ |üÁ‹ø£\T
Äs¡+uÛÑyÓTÆHêsTT.ÄHê{Ï |üÁ‹ø£\T dü<ëX¯j·÷\T ø√dü+
|üì#̊ùd$. yê{Ï̋ À ø=ìï Ä]úø£ Çã“+<äT\qT m<äTs=ÿì
eT÷‘·|ü&̊$ ÄHê{Ï |üÁ‹ø£̋ À¢ ø=ìï yê{Ïyê{Ï dæú‘·T\qT,
ø±˝≤\qT nqTdü]+∫ e÷dü, |üø£å, yês¡, ~q|üÁ‹ø£\
˝≤>± e÷]b˛e&É+ »]π>$.

ÄHê&ÉT |üÁ‹ø± ìã+<Ûäq \qT ìC≤+ ø£]ƒq+>±
neT\T|üs¡#̊ yê&ÉT.nsTTq|üŒ{Ïø° nH̊ø£ |üÁ‹ø£\T $$<Ûä
uÛ≤wü̋ À ‘Ó\+>±D Á|ü»\qT #Ó’‘·q´|üs¡#˚$. ‘Ó\T>∑T
uÛ≤cÕ  kÕVæ≤‘·´,kÕ+düÿ‹ø£, #ê]Á‘·ø£, kÕe÷õø£
n+XÊ\qT |ü\T |ü]XÀ<Û äq\‘√ ãj·T≥ô|{Ïº$.
Áb˛‘·‡Væ≤+#˚$. Á|ü‹ |üÁ‹ø£ ‘Ó\+>±DqT C≤>∑‘·+
#˚j·T&É+˝À eTDÏB|üyÓTÆ yÓ\T>=+~+~. M{Ï̋ À ø=ìï
‘Ó\+>±D ãj·T≥ yÓ\dæ, ‘Ó\+>±D ø=s¡≈£î |üì#̊dæq$
≈£L&Ü ñqï$.
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uÀ<Ûäq ̀  |ü]XÀ<Ûäq - |ü]bÕ\q yÓTT<ä̋ …’q s¡+>±˝À¢
uÛ≤s¡‘·<̊X̄+˝À n˝≤π> $<̊XÊ˝À¢ $$<Ûä j·T÷ìe]‡{°̋ À¢
eT]j·TT $<ë´ dü+düú̋ À¢ ns¡yÓ’ dü+e‘·‡sê\≈£î ô|’>±
$X‚wü nqTuÛÑe+ ø£*Zq n‹ ø=~› eT+~ ‘Ó\T>∑T
Ä#ês¡T´\˝À ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ >±s¡T ̌ ø£s¡T.

1959˝À &Û ç©¢ $X¯«$<ë´\j·T+˝À— 1961˝À
nyÓT]ø±˝Àì $kÕÿì‡Hé $X̄«$<ë´\j·T+˝À— 1978˝À
ôV’≤<äsêu≤<é $X¯«$<ë´\j·T+˝À— ôV’≤<äsêu≤<é,
sê»eT+Á&ç˝À (1987) ‘Ó\T>∑T $X¯«$<ë´\j·÷˝À¢
‘=*kÕ]>± ‘Ó\T>∑T n<Ûä́ j·Tq XÊK kÕú|üq - 1977˝À
‘Ó\T>∑T nø±&ÉMT˝À ª‘Ó\T>∑T uÀ<Ûäq uÛ≤wü Á|üjÓ÷>∑XÊ\µ
@sêŒ≥T $wüj·T+˝À ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄>±s¡T
ìs¡«Væ≤+∫q bÕÁ‘· >∑D˙j·TyÓTÆq~.

‘·÷s¡TŒ >√<ëe] õ˝≤¢ sê»eT+Á&ç̋ À »ìà+∫q
ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ >±s¡T 1942˝À $XÊK|ü≥ï+˝Àì
Ä+Á<Ûä $X̄«$<ë´\j·T+ qT+&ç myéT.@. ‘Ó\T>∑T ø√s¡T‡qT
Á|üÁ|ü<∏ äeT ÁX‚DÏ˝À |üP]Ô #˚XÊs¡T. 1956˝À n<˚
$X¯«$<ë´\j·T+˝À ª‘Ó\T>∑T kÕVæ≤‘·́ eTTô|’ Ç+ ¢̂wüß
Á|üuÛ≤eeTTµ nH˚ n+X¯+ô|’ |ü]XÀ<Ûäq #˚dæq+<äT≈£î
|æôV≤#Y.&ç. |ü{≤º n+<äT≈£îHêïs¡T. ‘·T\Hê‘·àø£ kÕVæ≤‘·́ +,
‘Ó\T>∑T- Á<ë$&É uÛ≤wü\ n<Ûä´j·Tq+ eT]j·TT
nqTe]Ô‘· uÛ≤cÕXÊÁdüÔ n<Ûä´j·Tq+˝À ‘=* j·T÷s√
|æj·THé uÛ≤cÕy˚‘·Ô\ bÕÁ‘·ô|’ Á|ü‘˚́ ø£ <äwæº‘√ ø=‘·Ô|ü*¢
yês¡T |ü]XÀ<Ûäq, $eTs¡ÙqT yÓ\sTT+#ês¡T. yê]øÏ
dü+düÿ‘·+˝À eT+∫ bÕ+&ç‘·´+ ñ+~. Væ≤+B,
u…+>±©, |ü+C≤;, s¡wǘ Hé, Áô|ò+#Y uÛ≤wü̋ À¢ eT+∫ Á|üẙX̄+
ñ+~.

ñ<√´>∑ J$‘·+ ÁbÕs¡+uÛÑ+˝À ø=‘·Ô|ü*¢ yês¡T
$»j·Tq>∑s¡+ eTVü‰sêC≤ ø£fi≤XÊ\˝Àì ÁbÕ#·́ uÛ≤wü\

$uÛ≤>±~Û|ü‹>± |üì#˚XÊs¡T. ‘·sê«‘· ôV’≤<äsêu≤<é̋ Àì
‘Ó\T>∑T nø±&ÉMT˝À, &Ûç©¢ $X̄«$<ë´\j·T+˝À Ä<ÛäTìø£
uÛ≤s¡rj·T uÛ≤wü\ $uÛ≤>∑+˝À, nyÓT]ø±˝À e÷&çdüHé̋ Àì
$kÕÿì‡Hé $X¯«$<ë´\j·T+˝À Ç+&çj·THé ˝≤+π>«CŸ
n+&é @]j·÷ ôd+≥s√¢ |üì#̊XÊs¡T. Ä ‘·sê«‘· ôV’≤<äsê
u≤<é πø+ÁBj·T $X¯«$<ë´\j·T+˝À ‘Ó\T> ∑T
Ábıô|òdüsY>±, ÁbÕ+rj·T uÛ≤wü\ n<Ûä´j·Tq πø+Á<ä
&Ó’¬sø£ºsY>±, ‘Ó\T>∑T $uÛ≤>±~Û|ü‹>± eT]j·TT kÕe÷õø£
XÊÁkÕÔ\ $uÛ≤>∑+ &ûHé>± |üì#˚XÊs¡T. 1987-1991
dü+e‘·‡sê\ eT<Ûä́  Ä+Á<ÛäÁ|ü<̊XŸ Á|üuÛÑT‘·« ªn~Ûø±s¡ uÛ≤cÕ
dü+|òüT+µ n<Ûä́ ≈£åî\T>± |üì#˚j·T&É+ eT]j·TT πø+Á<ä
Á|üuÛÑT‘·«+#˚ ªd”ìj·TsY ØôdsYÃ ô|ò̋ Àµ>± m+|æø£ ø±e&É+
e\¢ ñ<√´>∑+‘√ bÕ≥T n<äq|ü⁄ u≤<Ûä́ ‘·\T #˚|ü{Ïº
ø=‘·Ô|ü*¢ yês¡T Ä |ü<äe⁄\πø eHÓï ‘Ó#êÃs¡T. ø=‘·Ô|ü*¢
yês¡T mH√ï C≤rj·T, n+‘·sê®rj·T ø±qŒ¤¬sqT‡\T
eT]j·TT dü<ädüT‡\˝À bÕ˝§ZHêïs¡T. n+<äT˝À 1981
@Á|æ̋ Ÿ̋ À eT Ò̋wæj·÷ øö˝≤\+|üPsY̋ À »]–q ª¬s+&Ée
Á|ü|ü+#· ‘Ó\T>∑T ø±qŒ¤¬sHé‡µ, 1995 qe+ãsY̋ À e÷]wüdt
b˛sYº \÷sTTdt˝À »]–q ªn+‘·sê®rj·T ‘Ó\T>∑T
n<Ûë´|ü≈£î\ ø±qŒ¤¬sHé‡µ\T #Ó|üø√‘·–q$.

ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ >±] s¡#·Hê yê´dü+>∑+
Á|ü<Ûëq+>± |ü]XÀ<Ûäq, $eTs¡Ù eT]j·TT nqTyê<ä
s¡+>±˝À¢ ø=qkÕ–+~. ‘Ó\T>∑T kÕVæ≤‘·́ +ô|’ Ç+ ¢̂wüß
Á| üu Û≤eeTT, d æ .| æ . ÁuÖH é (1798-1884) nH˚
|ü]XÀ<ÛäHê‘·àø£ $eTs¡Ù Á>∑+<∏ë\T— Ábı.düT≈£îe÷sY ùdHé
Ç+ ¢̂wüß˝À s¡∫+∫q e+>∑ kÕVæ≤‘·́  #·]Á‘·qT, &Üˆˆ
>√bÕ Ÿ̋ dæ+>¥ Ç+ ¢̂wüß˝À s¡∫+∫q >∑Ts¡THêqø˘ nH˚
Á>∑+<∏ëìï, Ç+ ¢̂wüß qe˝≤ s¡#·sTTÁ‹ nì‘ê<˚XÊjYT
s¡∫+∫q ô|ò’sY ÄHé <ä eTÚ+fÒHéqT ªø=+&ÉMT~ eT+≥µ>±

ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ $eTs¡Ù <äs¡Ùq+
` &Üˆˆ. uÀsTTHé|ü*¢ |üÁuÛ≤ø£sY, ‘Ó\T>∑T ndæôdº+{Ÿ Ábıô|òdüsY, –]sêCŸ Á|üuÛÑT‘·« ø£fi≤XÊ\ (dü«), ìC≤e÷u≤<é, ‘Ó\+>±D sêh+.
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‘Ó\T>∑T˝À nqTe~+#ês¡T. n˝≤π> Äs¡∆sY ø±≥Hé,
ne‘ês¡ ‘·‘·«$y˚#·q nH˚ s¡#·q\T ≈£L&Ü #˚XÊs¡T.

ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ >±] ‘Ó\T>∑T uÛ≤wü, kÕVæ≤‘·́ +
eT]j·TT ‘·T\Hê‘·àø£ kÕVæ≤‘·́  n<Ûä́ j·Tq+- |ü]XÀ<Ûäq
ùde\≈£î >∑T]Ô+|ü⁄>± yê] kÕs¡úø£ J$‘·+˝À mH√ï
nyês¡T¶\T ]yês¡T¶\T d”«ø£]+#ês¡T. 1999˝À #ÓHÓ’ï
ªsêC≤\øÏåà bòÂ+&˚wüHé kÕVæ≤‘·́  nyês¡T¶µ, 2002˝À <ä
düHê‘·q <Ûäs¡à #Ûê]≥ãT Ÿ̋ Á≥dtº (;ÛeTTì |ü≥ï+) yê]#̊
ª<ä m$THÓ+{Ÿ dæ{Ï»Hé nyês¡T¶µ, 2003˝À Ä+Á<ÛäÁ|ü<˚XŸ
Á|üuÛÑT‘·«+ yê]#˚ ª‘Ó\T>∑T Ä‘·à >ös¡e |ü⁄s¡kÕÿs¡+µ
yÓTT<ä˝…’q$ n+<äT˝À ø=ìï+{Ïì ñ<ëVü≤s¡D>±
#Ó|üŒe#·TÃ.

ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ >±] s¡#·Hê yê´dü+>∑+˝À
uÛ≤>∑+>± Ä<ÛäTìø£ ‘Ó\T>∑T uÛ≤wü, kÕVæ≤‘·́ + - |ü]XÀ<Ûäq
Á|ü‘˚́ øÏ+∫ yê] $eTs¡Ù #Ó|üø√<ä–q~.

‘Ó\T>∑T kÕVæ≤‘·́ +ô|’ Ç+^¢wt Á|üuÛ≤e+ :
‘Ó\T>∑T uÛ≤cÕ kÕVæ≤‘ê´\T yÓTT<ä{Ï qT+&ç Ç‘·s¡

uÛ≤cÕ kÕVæ≤‘ê´\ Á|üuÛ≤yê\≈£î ˝Àqe⁄‘·÷ e#êÃsTT.
dü+düÿ‘·, ÁbÕø£‘·, Á<ë$&É uÛ≤wü\ ‘·sê«‘· eT<Ûä́  ÁbÕ#·́
uÛ≤wü̋ …’q ns¡;“, |ü]̧j·THé yÓTT<ä̋ …’q uÛ≤wü\T eT]j·TT
ñs¡÷› uÛ≤wü Á|üuÛ≤e+ ‘Ó\T>∑T uÛ≤wüô|’ ø£\<äT. ‘Ó\T>∑T
ø£e⁄\T ô|’ uÛ≤cÕ |ü<ë\qT yê&ç yê{ÏøÏ eTq uÛ≤cÕ
kÕVæ≤‘ê´\˝À dæús¡‘ê«ìï ø£*Œ+#ês¡H̊~ ì]«yê<ë+X̄+.
Ä<ÛäTìø£ ø±\+˝À es¡Ôø£, yêDÏC≤´\ ø=s¡≈£î eTq<̊XÊìøÏ
e∫Ãq b˛s¡TÃ^düT, &É#Y, Ç+ ¢̂wüß, Áô|ò+#Y yÓTT<ä̋ …’q
bÕXÊÃ‘·T´\ Á|üuÛ≤e+ eT]j·TT yê] uÛ≤wü\ Á|üuÛ≤e+
‘Ó\T>∑TuÛ≤wüô|’ |ü&ç+~. Ms¡+<ä]˝À es¡Ôø£, yêDÏC≤´˝À¢
eT]j·TT sê»ø°j·T+>± eTq <̊X̄+˝À dæús¡‘ê«ìï bı+~q
Ä+π>¢j·TT\T, yê] Ç+ ¢̂wüß uÛ≤wü eT]j·TT kÕVæ≤‘·́ +
‘Ó\T>∑T uÛ≤cÕ kÕVæ≤‘ê´\qT >∑D˙j·T+>± Á|üuÛ≤$‘·+
#̊XÊsTT.

nsTT‘˚ $$<Ûä kÕVæ≤‘ê´\ eT<Ûä́  Ä<ÛäTìø£ <äwæº‘√
≈£L&çq ‘·T\Hê‘·àø£ n<Ûä´j·Tq+ e÷Á‘·+ #ê\

‘·≈£îÿe>± »]–+<äì #Ó|ü‘·÷ Ä ˝À≥TqT |üP]+#·
&ÜìøÏ ø=‘· Ô| ü* ¢ Ms¡uÛ Ñ Á< äsêe⁄ >±s¡T ª‘Ó\T>∑T
kÕVæ≤‘·́ eTTô|’ Ç+ ¢̂wüß Á|üuÛ≤eeTTµ nH˚ $wüj·÷ìï
|ü]XÀ<ÛäHê+X̄+>± d”«ø£]+∫ m+‘√ õC≤„dü‘√ |ü]XÀ~Û+∫,
eT¬s+‘√ |ü]ÁX¯$T+∫, dü$eTs¡Ùø£+>± düeTÁ>∑yÓTÆq
dæ<ë∆+‘· Á>∑+<∏ëìï düeT]Œ+∫ Ä+Á<Ûä $X̄«$<ë´\j·T+
qT+&ç 1956 ˝À |æôV≤#Y.&ç. |ü{≤ºqT kÕ~Û+#ês¡T. á
|ü]XÀ<Ûäq˝À yê]øÏ e÷s¡Z<äs¡Ùø£+>± ñ+&ç <ë] #·÷|æ+#̊
ñ|üj·TTø£Ô s¡#·q\T ‘Ó\T>∑T uÛ≤wü̋ ÀH˚ ø±ø£ @ Ç‘·s¡
uÛ≤s¡rj·T uÛ≤wü̋ À¢ n|üŒ{ÏøÏ sê Ò̋<äT. n˝≤π> ÄHê{ÏøÏ
eTq uÛ≤s¡rj·T $X¯«$<ë´\j·÷˝À¢H˚ ø±ø£ bÕXÊÃ‘·́
$X¯«$<ë´\j·÷˝À¢ ≈£L&É $$<Ûä uÛ≤wü̋ À¢ì kÕVæ≤‘ê´\
eT<Ûä́  ‘·T\Hê‘·àø£ n<Ûä́ j·THêìøÏ #Ó|üø√<ä>∑Z kÕúq+
\_Û+#·̋ Ò<äT. Ç˝≤+{Ï H̊|ü<∏ä́ +˝À ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄
>±s¡T ª‘Ó\T>∑T kÕVæ≤‘·́ +ô|’ Ç+ ¢̂wüß Á|üuÛ≤e+µ nH˚
Á>∑+<∏ä+˝À #̊dæq $eTs¡Ù |üs¡eT ÁbÕe÷DÏø£+>± ‘Ó\T>∑T
kÕVæ≤‘·́ ˝Àø£+˝À >∑T]Ô+#·ã&ç+~.

bÕXÊÃ‘·T´\ Á|üuÛ≤e+ e\¢ ‘Ó\T>∑T uÛ≤cÕ
kÕVæ≤‘ê´˝À¢ e∫Ãq e÷s¡TŒ\qT ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<ä sêe⁄
>±s¡T ø±˝≤ìï ã{Ïº Á|üuÛ≤e K+&É+, $ø±dü K+&É+ nì
¬s+&ÉT>± $uÛÑõ+#ês¡T. eTs¡\ Á|üuÛ≤e K+&Üìï
1. ñwü' ø±\+ (16,17, 18 X̄‘êãT›\T), 2. ÁuÖD´j·TT>∑+
(19 eX¯‘êã›+ |üPsê«s¡ú+) eT]j·TT 3. MπsX¯*+>∑
j·TT>∑+ (19eX¯‘êã› ñ‘·Ôsês¡ú+) >± $uÛÑõ+#ês¡T. á
Á|üuÛ≤e K+&ÉẙT yê] |æôV≤#Y.&ç. dæ<ë∆+‘· Á>∑+<∏ä+. $ø±dü
K+&É+ (20 e X¯‘êã› ÁbÕs¡+uÛÑ+ qT+&ç) yê] eTs√
Á>∑+<∏ä+ ªqyê´+Á<Ûä kÕVæ≤‘·́  $ø±dü+µ.

ªñwü' ø±\+µ nH˚ Á|ü<Ûëq o]¸ø£ øÏ+<ä ø=‘·Ô|ü*¢
Ms¡uÛÑÁ<äsêe⁄ >±s¡T ` es¡Ôø£ yêDÏC≤´\ ø√dü+ uÛ≤s¡‘·
<˚XÊìøÏ e∫Ãq bÕXÊÃ‘·T´\T, yê] sê»´kÕú|üq
Á|üj·T‘êï\T eT]j·TT Á¬ø’düÔe eT‘· Á>∑+<∏ë\‘√ Çø£ÿ&ç
Á|ü»\≈£î Á|ü‘·´ø£å |ü]#·j·T dü+ã+<Ûë\T yÓTT<ä˝…’q
ø±s¡D≤\ e\¢ ‘Ó\T>∑T uÛ≤cÕ kÕVæ≤‘ê´\˝À, dü+düÿ‹,
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kÕ+Á|ü<ëj·÷\˝À e∫Ãq e÷s¡TŒ\qT $eTs¡Ù
Hê‘·àø£+>± $e]+#ês¡T. á $uÛ≤>∑+˝À uÛ≤wü̋ À dü+uÛÑ
$+∫q e÷s¡TŒ\T Á|ü<Ûëq+>± yêDÏC≤´ìøÏ, j·TT<ë∆ìøÏ
dü+ã+~Û+∫q$ e÷Á‘·y˚T @s¡Œ&Ü¶j·Tì, bÕXÊÃ‘·T´\
kÕVæ≤‘ê´\˝Àì n+XÊ\qT ‘Ó\T>∑T kÕVæ≤‘·´+
Á>∑Væ≤+#·̋ Ò<äì ø=‘·Ô|ü*¢yês¡T yê{ÏøÏ >∑\ ø±s¡D≤\qT
#ê]Á‘·ø£ <äwæº‘√, düTì•‘·+>± |ü]o*+∫ ù|s=ÿHêïs¡T.

ªÁuÖD´j·TT>∑+µ Á|ü<Ûëq o]¸ø£ øÏ+<ä ø=‘·Ô|ü*¢yês¡T -
eTTÁ<äD≤~ kÕ+πø‹ø£ |ü]C≤„q+, bÕXÊÃ‘·´ kÕVæ≤‘·´
|ü]C≤„q+ eTq düe÷», kÕVæ≤‘ê´\˝À $|ü¢yê‘·àø£
e÷s¡TŒ\qT ‘Ó∫Ãq $<ÛëHêìï m+‘√ $|ü⁄\+>±
‘Ó*j·TCÒXÊs¡T. á j·TT>∑+ eTq≈£î, eTq uÛ≤cÕ kÕVæ≤‘ê´
\≈£î Ä<ÛäTìø£‘·qT dü+‘·]+∫ô|{Ïºq nìï $wüj·÷\≈£î
eT÷\ø±s¡DyÓTÆq j·TT>∑+>± ø=‘·Ô|ü*¢ yês¡T ù|s=ÿHêïs¡T.
bÕXÊÃ‘·T´\ uÛ≤cÕùde n+<äT˝À eTTK´+>± dæ.|æ.ÁuÖHé
kÕVæ≤‘·́ ùde Á|üuÛ≤e+, Ç+ ¢̂wüß $<ë´yê´|æÔ, <˚oj·TT
˝… ’q $<ë´e+‘·T\T, dü+kÕúHêBX¯«s¡T˝À¢ e∫Ãq
e÷s¡TŒ\T, ‘Ó\T>∑T uÛ≤cÕ kÕVæ≤‘ê´\˝À ‘·<äq+‘·s¡
|ü]D≤eT $ø±kÕ\T eT]j·TT eTTÁ<äD yê´|æÔ ø±s¡D+>±
}Væ≤+#·&ÜìøÏ M\T ̋ Òq+‘·>± ‘Ó\T>∑T kÕVæ≤‘·́ +˝Àì
neT÷\´ Á> ∑+< ∏ ë\qT n#·TÃy ˚d æ  Á| ü»\≈ £î
n+<äTu≤≥T˝ÀìøÏ rdüT≈£îe∫Ãq $<ÛëHêìï ø=‘·Ô|ü*¢
yês¡T $eTs¡ÙHê‘·àø£+>± $e]+#ês¡T. ‘Ó\T>∑T˝À
eTTÁ<äD≈£î dü+ã+~Û+∫q nH˚ø£ $wüj·÷\qT yÓTT≥º
yÓTT<ä{Ï kÕ] ø=‘·Ô|ü*¢ yêπs á Á>∑+<∏ä+˝À Á|ükÕÔ$+#·&Üìï
$X‚wü+>± #Ó|üŒe#·TÃ.

ªMπsX¯*+>∑j·TT>∑+µ - eTq kÕe÷õø£, uÛ≤cÕ,
kÕVæ≤‘·́  #·]Á‘·̋ À ̌ ø£ $•wüº kÕúHêìï ø£*Z ñ+<ä+{≤s¡T
ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ >±s¡T. ÁuÖD´j·TT>∑+˝À ;C≤\T
|ü&çq Á|üuÛ≤yê\, ñ<ä́ e÷\, eTTÁ<äD≤~ kÕ+πø‹ø£
$wüj·÷\ $»+uÛÑD á ø±\+˝À ñ#·Ã¤dæú‹˝À ñqï<äì
ù|s=ÿ+≥÷ ø=‘·Ô|ü*¢ yês¡T á j·TT>±ìøÏ Ádüwüº>±
ø£+<äT≈£L] MπsX̄*+>∑+ |ü+‘·T\T >±]ì Á|ü‹wæº+#ês¡T.

Ç+ ¢̂wüß $<ä́  e\¢ e∫Ãq uÛ≤e $|ü¢e+ - j·TT>∑ dü+~Û̋ À
kÕVæ≤‘·́  |ü]D≤eT+— $düÔ‘· |ü]~Û̋ À Ç+ ¢̂wüß uÛ≤cÕ
kÕVæ≤‘ê´\‘√ <˚oj·TT\≈£î ø£*Zq Á|ü‘·́ ø£å kÕìïVæ≤‘·́ +
e\¢ e∫Ãq e÷s¡TŒ\qT ` ø£<∏ä, yê´dü+, |ü<ä́ ø±e´+,
s¡÷|üø£+, qe\ yÓTT<ä˝…’q kÕVæ≤‘·´ Á|üÁøÏj·T\qT
nqTdü]+∫ $e]+#ês¡T. n˝≤π> Ä<ÛäTìø£ ‘Ó\T>∑T
kÕVæ≤‘·́  $ø±kÕìøÏ kÕVæ≤‘·́  |üs¡+>±, kÕe÷õø£ |üs¡+>±
ˇø£ düTdæús¡ H̊|ü<∏ë´ìï @s¡Œs¡∫q ø£+<äT≈£L] MπsX̄*+>∑+
>±] s¡#·q\ô|’ Ç+ ¢̂wüß kÕVæ≤‘·́  Á|üuÛ≤e+ >∑T]+∫
ø=‘·Ô|ü*¢ yês¡T $eTs¡ÙHê‘·àø£+>± ìs¡÷|æ+#ês¡T.

dæ.|æ.ÁuÖHé (1798`1884) :
dæ.|æ. ÁuÖHé ‘Ó\T>∑T uÛ≤cÕ kÕVæ≤‘·́  n<Ûä́ j·Tqo\T

s¡+<ä]ø° düT|ü]∫‘·yÓTÆq ù|s¡T. ÁuÖHé ùdø£]+∫q ‘êfī|üÁ‘·
Á>∑+<∏ë\‘√, eTTÁ~+∫q |ü⁄düÔø±\‘√, ì|òüT+≥Te⁄\‘√,
C≤ãT\‘√ Äj·Tq düeTø±*ø£ |ü]XÀ<Ûä≈£î\≈£î n˝≤π>
‘·sê«‹ ‘·sê\ |ü]XÀ<Ûä≈£î\≈£î m+‘√ |ü]#·j·T+
ñ+~. ÁuÖHé ùdø£]+∫, |ü]wüÿ]+|üCÒdæ, Á|üø£{Ï+∫q
Á>∑+<∏ë\T ‘Ó\T>∑T kÕVæ≤‘·́  #·]Á‘· >∑‹H˚ e÷]Ãy˚XÊ
j·Tq&É+ ì]«yê<ë+X̄+. yês¡T ùdø£]+∫q Á>∑+<∏ë\qT
ñ|üjÓ÷–+#·Tø=ì Á>∑+<∏ä |ü]wüÿs¡D #˚dæ ‘·eT ù|s¡¢‘√
Á|üø£{Ï+#·Tø=ì ∫s¡ø°]Ôì dü+bÕ~+∫qyês¡T ≈£L&É m+‘√
eT+~ ñHêïs¡T.

Ä+π>¢j·T ñ<√´– nsTTq|üŒ{Ïø°, m+‘√ eT≈£îÿe‘√
‘Ó\T>∑T uÛ≤wüqT H˚s¡TÃø=ì, mH√ï neT÷\´ ÁbÕNq
‘êfi¯|üÁ‘· Á>∑+<∏ë\ ùdø£s¡D, |ü]wüÿs¡D eT]j·TT
Á|üø£≥q\≈£î eT÷\ø±s¡≈£î&Ó’q dæ.|æ.ÁuÖHé≈£î dü+ã+~Û+
∫q n+XÊ\ô|’ $es¡D≤‘·àø£ Á>∑+<∏ä+ ˇø£ÿ{Ï ≈£L&Ü
‘Ó\T>∑T˝À sêø£b˛e&É+ Á|ü<Ûëq ø±s¡D+ ø±>±— ‘Ó\T>∑T
Á|ü»\‘√ Äj·Tq≈£îqï nqTã+<Ûä+, Äj·Tq e+X¯
$esê\T, $$<Ûä Á|üÁøÏj·T˝À¢ mH√ï Á>∑+<∏ë\qT Á|üø£{Ï+
∫q $<Ûä+ yÓTT<ä̋ …’q$ Ä+•ø£/düVü≤ ø±s¡D≤\T>± uÛ≤$+∫
ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄>±s¡T 1963˝À ªdæ.|æ. ÁuÖHéµ nH˚
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Á>∑+<∏ëìï s¡∫+#ês¡T. á s¡#·q ø=‘·Ô|ü*¢ yê] $eTs¡Ùø£
Á|ü‹uÛÑ≈£î >=|üŒ ‘êsêÿD+>± ì\TdüTÔ+~.

ô|’ $<Ûä+>± Ä#ês¡´ ø=‘·Ô|ü*¢ Ms¡uÛÑÁ<äsêe⁄ >±]
s¡#·q\˝À Ä<ÛäTìø£ ‘Ó\T>∑TuÛ≤wü, kÕVæ≤‘·́ + - yê{Ïô|’
Ç‘·s¡ uÛ≤cÕ kÕVæ≤‘ê´\ Á|üuÛ≤e+ - ‘Ó\T>∑T, $$<Ûä

kÕVæ≤‘ê´\ eT<Ûä́  Ä<ÛäTìø£ <äwæº‘√ ≈£L&çq ‘·T\Hê‘·àø£
n<Ûä́ j·Tq, |ü]XÀ<Ûäq˝À ø=‘·Ô|ü*¢ yê] $eTs¡Ùø£ Á|ü‹uÛÑ
#Ó|üø√<ä–q~. Ä<ÛäTìø£ ‘Ó\T>∑T uÛ≤wü, kÕVæ≤‘·́  $eTs¡Ù
>∑eTq+˝À ø=ìï n<Ûë´j·÷\ düeTÁ>∑‘·≈£î ø=‘·Ô|ü*¢ yê]
‘·T\Hê‘·àø£ |ü]XÀ<Ûäq ‘√&ÉŒ&ÉT‘·T+<äì #Ó|üŒe#·TÃ.
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ø£qTbÕ|ü ø£\˝À ≈£L&Ü #·÷&Éì q>∑s¡+ @ e÷qe
#Ó$ ø£≥Tº ø£<∏ä\T ôd’‘·+ $qì q>∑s¡+ $»j·Tq>∑s¡+
nì nãT›̋ Ÿ s¡C≤ø̆ e]í+#·&É+˝À m≥Te+{Ï n‹X̄jÓ÷øÏÔ
Ò̋<äT nH̊ $wüj·T+ sêj·T\ j·TT>±ìï >∑T]+∫ Ä ø±\

kÕVæ≤‘ê´ìï >∑T]+∫ n<Û ä´j·Tq+ #˚j·T&É+˝À
ns¡∆eTe⁄‘·T+~. á ø±\+˝À kÕVæ≤‘·́ + n+‘·{Ï̋ ≤
$sêõ*¢+~ n+fÒ sêj·T\≈£î kÕVæ≤‘·́  |ü≥¢ n_Û̋ ≤wü
eTTK´yÓTÆq bÕÁ‘· eVæ≤+∫+~. l ø£èwüí <˚esêj·T\T
ø±\+ dü«s¡íj·TT>∑+ nì ù|s¡T ñ+&É&ÜìøÏ Ä ø±\+
jÓTTø£ÿ Á|ü»\ Ä]úø£ kÕ+|òæTø£ |ü]dæú‘·T\T @ Ø‹˝À ñ
+&˚<√ ns¡ ∆eTe⁄‘·T+~. n˝≤π> s¡düb˛wüD nqï
$wüj·T+˝À $»j·Tq>∑s¡+ n~Ûø£ ÁbÕeTTK´‘·
dü+‘·]+#·T≈£î+~. Áø°.X̄. 16e X̄‘êã›+˝À Ä+Á<Ûä<̊XÊìøÏ
eTTdæ¢+ bÕ\≈£î\T jÓTTø£ÿ ôd>∑ ‘·–*+~. eTVü≤eTà
Bj·TT\ sê»´ yÓ’uÛÑe+ ôV’≤+<äe düe÷»+˝À uÛÀ>±_Û
˝≤wüqT πs¬ø‹Ô+∫+~. ÄHê{Ï eTVü≤eTàBj·T bÕ\≈£î\
Á|üuÛ≤e+ e\q $»j·Tq>∑s¡+ sê»´+˝À uÛÀ>±_Û̋ ≤wü
πs¬ø‹Ô+#·T≥≈£î Á|ü<Ûëq ø±s¡D+ nq&É+˝À dü+<˚Vü≤+

Ò̋<äT. n˝≤π> kÕVæ≤req+˝À dü«s¡íj·TT>∑+ nqã&ÉT á
ø±\+˝À X̄è+>±s¡ s¡dü ø±yê´\T m≈£îÿe ñHêïsTT. M{ÏøÏ
m≈£îÿe Ä<äs¡D \_Û+#·&É+ ≈£L&Ü »]–+~. yÓTT<ä{Ï
kÕ] kÕ‹«ø£ X¯è+>±s¡+ yÓT\¢yÓT\¢>± s¡CÀ, ‘êeTdü
X¯è+>±s¡+˝À ôd’‘·+ Á|üuÛÑTe⁄\ #˚‘· yÓT|æŒ+#·ã&çq$.
M] ø±\+˝À e∫Ãq kÕVæ≤‘ê´ìï |ü]o*+∫q≥¢sTT‘˚
ø±yê´\T ì+&Ü $~Û, $≥T\T, |ü⁄wüŒ˝≤$ø£\T XÊ*
>√|æø£\T, yêfi¯fl X¯è+>±s¡ #˚wüº\T, yêfi¢̄̋ À j·TTe≈£î\T
qs¡à>∑s√“ø£Ô\T eTq≈£î n&ÉT>∑&ÉT>∑THê ø£ì|ækÕÔsTT.
$T‹MT]q X¯è+>±s¡+ dü+|òüT+˝À >ös¡e Á|ü<ä+>±
ñ+&˚~.

s¡düb˛wüD $wüj·÷ìø=ùdÔ yÓTT<ä{Ï kÕ]>± ¬s+&Ée
<˚esêj·T\T uÛ≤s¡́ \T, ñ+|ü⁄&ÉT>∑‘ÓÔ\T ø£\dæ 700
eT+~ nì s¡C≤ø̆ ÁyêXÊ&ÉT. ø£èwüí<̊esêj·T\≈£î 12 eT+~
uÛ≤s¡́ \T n+‘·:|ü⁄s¡+˝À 12 ẙ\ eT+~ @eTTdü*yêìï
‘·|üŒ eT>∑yê&ç yÓTTVü≤+ ms¡>∑ì Ád”Ô\T ñHêïs¡ì |üj̊TCŸ
sêXÊ&ÉT. n#·T´‘·sêj·T\T≈£î 500 eT+~ eTs√
n+‘·eT+~ ñ+|ü⁄&ÉT >∑‘ÓÔ\T ñHêïs¡ì qìïCŸ ÁyêXÊ&ÉT.
yês¡+‘ê kÕeT+‘·T\T düsê›sY _&É¶˝Ò n+≥THêï&ÉT.
ˇø=ÿø£ÿ ÄyÓT≈£î es¡Tdü>± ̌ ø=ÿø£ÿ >∑~ ø£{Ïº+#ê&Éì Ä
Ád”Ô\T >∑~ >∑TeTà+˝À ì˝§Ãì $ÁXÊ+‹ rdüT≈£îH̊+<äT≈£î
b˛‘·Tqï sêE >∑TeTà+˝ÀìøÏ e∫Ãq|ü&ÉT ÄVü‰«
ìdüTÔ+{≤s¡T. sêE Ä düeTj·÷ìøÏ ‘·q≈£î ‘√∫q ÄyÓT
e<ä›≈£î yÓfi¯ó‘·T+{≤&ÉT nì Äj·Tq ÁyêXÊs¡T. Ms¡T >±ø£
|ü]#ê]ø£\T eTs√ 4 y˚\ eT+~ ñ+&˚yês¡T. sêEøÏ
Ç+‘·eT+~ uÛ≤s¡́ \T, ñ+ô|&ÉT ø£‘ÓÔ\T, |ü]#ês¡≈£î\T
ñ+&˚yês¡+fÒ ø±s¡D+ Ád”Ôì uÛÀ>∑edüTÔe⁄>± |ü]>∑DÏ+
#·&Éy˚T, nwüº uÛÀ>±\˝À Ç\T¢, q>∑\T, n‘·Ôs¡ |ü⁄e⁄«,
‘ê+ã÷\+, eø£ÿ‘√ bÕ≥T 8e~ Ád”Ô. Ç~ |üPs¡T«\
n_ÛÁbÕj·T+.

Ä ø±\|ü⁄ Ç+{Ï ìsêàD+ ≈£L&Ü nìï ãTT‘·Te⁄\≈£î
nqT≈£L\yÓTÆq $<Ûä+>± ñ+&̊≥≥T¢ ì]à+#·T≈£îHêïs¡T.
eTT+<äT ¬s+&ÉT |üø£ÿ\ ns¡T>∑T\T, ø£eTTà\ô|’ u§eTà\T
r]Ã~<ë›s¡T. >√&É\ô|’ ∫‘·Ôs¡Te⁄\T m‘ÓÌÔq ẙT&É\T, nø£ÿ&̊
yÓHÓï\ kÂK´eTT \_Û+#·&ÜìøÏ #·+Á<ä o\\T,
ø£\X̄eTT\T, >∑»eTT\T, neø±X̄eTT ñqï≥¢sTT‘̊ <ëì
|üø£ÿH˚ ø£èÁ‹eTyÓTÆq |üs¡«‘·+ n+<äT˝À yê] yê]
ÇcÕºqTkÕs¡+ ‘·j·÷s¡T#˚dæq >∑TVü≤\T, MT~øÏ yÓT≥T¢
˙{Ïô|’øÏ yÓ<ä»˝Ò¢ <ësê »\j·T+Á‘ê\T, y˚dü$˝À
Á|ü‘̊´ø£+>± #·\Te<äyÓTÆq >∑èVü≤eTT\T >∑\e⁄. Ç+{Ï̋ À

sêj·T\ ø±\+˝À ` s¡dæø£ Jeq ∫Á‘·D
` &Üˆˆ. ˝À|æ+{Ï –Øwt ≈£îe÷sY, Ä+Á<Ûä $X¯«ø£fi≤|ü]wü‘Y, $XÊK|ü≥ï+.
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∫\ø£\T, Vü≤+dü\T, HÓeTfi¯ó¢, bÕe⁄sê\T, ‘˚\T¢,
yÓTT<ä̋ …’q ô|+|ü⁄&ÉT »+‘·Te⁄\T ø£\e⁄. ∫\ø£ ã+>±s¡T
HÓeTfīó¢≈£î j·Tdæº nqã&ÉT $XÊ\ >∑÷≥ø£eTT\T, |ü\ø£\T
>∑\e⁄. Ä ø±\|ü⁄ yês¡T y˚wü s¡#·q >∑+<Ûä |ü⁄wüŒ Á|ü<Ûëq
yÓTÆq$, sê#· q>∑s¡+˝À düT>∑+<ÛäeTT\≈£î ˇø£ ô|<ä›
u≤+&Ü>±s¡eTT ñ+&ÉTqT. ø£dü÷Ô], |ü⁄qT>∑T, »yê«~,
|ü#·Ã ø£s¡÷Œs¡+, ≈£î+≈£îeT |ü⁄e⁄«, l>∑+<ÛäeTT, n>∑s¡T,
|ü̇ ïs¡T yÓTT<ä\>∑T düVü≤» düT>∑+<Ûä Á<äe´eTT\‘√ eTTì–
‘˚*q yês¡T. yê] Ç+{À¢ øÏ{Ïø°\ >∑T+&Ü ì‘·́ eTT
düT>∑+<Ûä <Ûä÷|üeTT\T yÓT&É˝Ÿ‡ ñ+&˚$, düT>∑+<Ûä
Á<äe´eTT\qT ‘·j·÷s¡T #˚j·TT≥˝À Ä ø±\eTTq
Ä+Á<ÛäT\ düTÁ|üdæ<äT∆\≥.

$»j·Tq>∑s¡+˝À uÛÀ>∑+ yê] y˚wü<Ûës¡D #·÷dæ
q≥¢sTT‘̊ e*ô| #Ó+>±ì bÕe≥, yÓ] |ü≥Tº Ns¡ ø£≥Tºø=ì
Ee«~ |üPdüTø=ì, #·+Á<ä ¬ø+|ü⁄ <äTyÓ«q‘√ HÓ‹Ô
<äTe⁄«≈£îì C≤s¡Tø=|ü ô|{Ïº ÄDÏ eTT‘ê´\ #˚s¡T¢
ø£+sƒ¡eTTq <Ûä]+#˚yês¡T. |ü#·Ãu§≥Tº <Ûä]+∫ >∑TeTà&ç
–+»\T e+{Ï HêeTeTT r]Ã ‘ê≥+ø£eTT\T <ë*Ã
ẙT<ä|ü⁄ r>∑≈£î (Vü≤s¡eTTœ) uÛ≤>∑+ #Ó+‘· eTT‘ÓΩ|ü⁄ãT>∑T\øÏ
ô|{Ïº |ü⁄+C≤\ <ä+&Éq, H˚e\eTT (eTqT\Vü‰s¡+)
ẙdüT≈£îì düqï ã≥º ø£≥Tºø=ì dü+~ <ä+&É\≈£î HÓ\e+ø£
‘êj·T‘·TÔ\T, ñ+>∑sê\T, eTDT\T, e&Ü¶q+, _\¢\
yÓT\q÷\T, uÛÀ>∑eTT Ád”Ô\T <Ûä]+#˚ ~] sêE uÛÀ>∑eTT
yê] Ç+{ÏøÏ yÓ[flq|ü&ÉT |ü̇ ï{Ï‘√ ø£*|æq ̌ ø£ ø£dü÷Ô]ì
b˛düT≈£îì bı&ÉyÓ’q ≈£î#·TÃ{À|”\T ô|≥Tº≈£îì ñ+&̊yês¡T.
#Ó$˝À eTT‘ê´\T ô|<ä› b˛>∑T\T ø£+sƒ¡eT+<äT eTT‘ê´\
Vü‰s¡eTT <Ûä]+∫ mÁs¡ì n+#·T >∑\ ¬s+&ÉT egeTT\qT
<ä]+∫ ã+>±s¡T |æ&ç >∑\ ø£‹Ô #˚‘·|ü≥Tº≈£îH˚yês¡T.
|ü]#ê]ø£\T ‘ê+ã÷\+ ø£s¡DeTTqT |ü≥Tº≈£îì yÓ+≥H̊
ñ+&˚yês¡T. Çe˙ï Ä düeTj·TeTT n\+ø£s¡D m˝≤
ñ+&̊H√ ‘Ó\TdüTÔ+~. sêj·T\≈£î ÄeTTø£Ôe÷\´<ä, ô|<ä›q
eTqT#·]Á‘·, q+~ ‹eTàq bÕ]C≤‘ê|üVü≤s¡D+ <ë«sê
‘Ó\TdüTÔ+~. dü+|òüT+˝À |ü]dæú‘·T\T ns¡∆eTe⁄‘êsTT.

Äq+<√ÁãVü≤à nH˚ yêø±´ìï X¯è+>±s¡|üs¡+>± uÛ≤$+∫
nq«sTT+∫ #Ó|ü⁄Ôqï~ es¡÷~Ûì. eTqdüT‡ Ç+Á~j·T\T
@ø±Á>∑‘·>± >±qT ìX¯Ã\+>± >±qT <˚ì MT<ä ì*∫
Äq+<ëìï bı+<ä>∑\s√ n<̊ Ç+|ü⁄>± ñ+≥T+~. ªªuÛÑ÷]
düTs¡T&É ‘·\|ü⁄e⁄« yê&Éì uÛÀ–µµ nì <˚y˚+Á<äT&çì
ø=ìj·÷&É&ÉyÓTÆq~. sêÁ‹øÏ u§+&ÉTeT …̋¢\T ñqï$>±
nì >∑Ts¡TÔ #̊j·T&É+ Hê{Ï >∑èVü≤düTÔ\ ÄqyêsTT‹. n˝≤π>
Ç+{ÏøÏ e∫Ãq n‹<∏äT\≈£î uÛÀ»q+‘√ bÕ≥T #·+<äq
‘ê+ã÷˝≤~ ≈£L&Ü düeT]Œ+#·T≈£îH˚ yêfi¯ófl n˝≤π>
Ç+{Ï̋ ÀøÏ yÓ[‘̊ nìï n+ø£s¡D‘√ bÕ≥T |ü̇ ïs¡T ̇ {Ï̋ À
ø£*|æ nì á |ü<ä́ + <ë«sê ‘Ó\TdüTÔ+~.

ªª|ü̇ ï{Ï‘√ >∑+<ÛäeTT #̊dæ |üPdæq eTè>∑Hê_Û |üdüs¡»>∑
>∑s¡T <Ó\e...µµ (Ä.e÷ 1.75)
ÄHê{Ï ø±\+˝À nìï esêZ\≈£î #Ó+~qyês¡T ̌ ø£ÿs¡T

kı+{Ï |ü#·Ã ø£s¡÷Œs¡+ ‘ê+ã÷\+ y˚ùdyês¡T. n~
ñ‘Ô̊Cø£s¡yÓTÆq~ nì n+<äT#˚‘·H˚ sêE e+<äeT+~
ñ+ô|&ÉT ø£‘ÓÔ\‘√ uÛÀ–+|ü>∑*π>yê&Éì nãT›̋ Ÿ s¡C≤ø˘
n_ÛÁbÕj·T |ü&ÓqT. Ä s√E˝À¢ Ád”ÔøÏ düe÷q+>± E≥Tºì
ô|+∫ |ü⁄e⁄«\T ô|≥Tº≈£îH˚yês¡T. |ü⁄qT>∑T, »yê«~,
#·+<äq+ yÓTT<ä̋ …’q düT>∑+<Ûä Á<äyê´\T ̌ +{ÏøÏ sêdüT≈£îH̊
yêfi¯ó¢ kÕ<Ûës¡D e´≈£îÔ\T ø£˙dü+ #·+<äq+ nsTTq
sêdüT≈£îH˚yêfi¯ó¢ m|ü&É÷ ‘·\˝À |ü⁄e⁄«\T yê&É≈£î+&Ü
#·÷düTø√e&É+ nH˚~ <Û äqe+‘·T&ÉT \ø£ åD+>±
uÛ≤$+#·ã&ç+~. $»j·Tq>∑s¡+˝À uÛÀ>∑|ü⁄ kÕqT\ dü+K´
nbÕs¡eTT>± ñ+&˚~ yê]ô|’ >∑D≤#ê] |üqTï, >∑T‘·Ô
|üqTï edü÷\T #̊ùdyês¡T q>∑s¡+˝À 12 ẙ\ s¡ø£åø£ uÛÑ≥T\T
J‘ê\T y˚X¯´\ô|’ e#˚Ã |üqTï\‘√ dü]b˛j˚T~.
sê#·yês¡T, <Ûäì≈£î\T, ñ+ô|&ÉT>∑‘ÓÔ\qT ñ+#·Tø=qT≥,
Á|üø£{Ï+#·T≥ >=|üŒ>± uÛ≤$+#̊yês¡T. sêE\ ø£<∏ä\T #̊‘·
n{Ïº s¡dæø£‘·qT e]í+|ü #˚düTø=+{Ï]. dü+|üqTï\T ‘·eT
ñ+ô|&ÉT ø£‘ÓÔ\TqT uÛÀ>∑+ yê]ì ñ‘·Ôyê˝À¢ yÓ+fÒdüTø=ì
b˛sTT »qT\T #·÷dæq≥T¢>± yê]‘√ düs¡kÕ˝≤&˚ yês¡T.

ÄHê&ÉT X¯è+>±s¡ |ü⁄s¡Twüß\≈£î |üP\T Ò̋ì<˚ bı<äT›
bı&Éeø£ X̄‘êu≤∆\T >∑&ç∫Hê ªª|üP\s¡+>∑&ÉTµµ nH̊ e÷≥
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$+≥T+{≤+. á e÷≥ yÓqø£ Ç+‘· #·]Á‘· <ë–
ñ+~. |ü⁄s¡Twüß\T m+‘· ÁbÕ<Ûëq´+ Ç#˚Ãyês√
‘Ó\TdüTÔ+~. n+‘·{Ï sêE\T ‘·eT n+‘·:|ü⁄s¡+\ z
ø±ø£s¡+&Ü*ï |ü≥Tºø√e&ÜìøÏ nH̊ø£ <̊XÊ\ ne÷àsTT\qT
ìj·T$T+#·T≈£îH̊ yêfīfl≥. n~ ̌ ø£ sê» ̋ ≤+#Û·qeT≥.
<̊e<ëd”\qT e´_Û#ês¡ eè‹Ô̋ ÀøÏ ̋ ≤– yê]ì >=|üŒ >=|üŒ
yês¡T n~Ûø±s¡T\T ñ+|ü⁄&ÉT ø£‘ÓÔ\T>± u≤Vü≤eTT≥eTT>±
ñ+#·Tø√e&É+ #·÷dæ |” ¢CŸ ÄX¯Ãs¡´|ü&ç sêXÊ&ÉT.
sê»uÛÑeq+˝ÀøÏ uÛÀ>∑+ Ád”Ô\≈£î Á|üẙX̄+ ñ+&̊~. Vü≤C≤sê
sêe÷\j·T+˝À HêHêuÛÑ÷wüDeTT\ô|’, düÔ+uÛ≤\ô|’ ẙX̄´\
∫Á‘ê\qT r]Ã~<ë›s¡T. yê{Ïô|’ \+>±\T ø£{ÏºHês¡T. <̊$
qesêÁ‹ ñ‘·Ôyê\T nìï+{Ï̋ À <˚yê\j·T+˝À Á|ü‹
X¯ìyês¡+ yês¡T qè‘·́ + #˚j·Te\dæqyêπs ñ+&˚yêfi¯ó¢.

qesêÁ‘·T\ eT<Ûë´Vü≤ï ì‘·́ + @s¡Œ&ç yês¡T yê]øÏ $<ä́
H˚]Œ+#˚ >∑Ts¡Te⁄øÏ ø=ìï ÇHêeTT\T sêdæ Ç∫ÃHês¡T.

ªªÄq+<√ ÁãVü≤àj·Tì X¯Øs¡ dü«s¡ZdüTKeT˙j·TT
\q‘·µµqT yê¬s+‘· Á|üdüTÔ‹+∫q kÕ+dü]ø£ Jeq
kÂ+<äs¡́ + u§‹Ô>± Hê≥T »qT\T Á‘·Tìø£]+#·̋ Ò<äT.
<Ûäs¡àã<ä∆yÓTÆq kÕ+|òæTø£ dü+kÕ]øÏ J$‘·+ ≈£L&Ü ø=q
kÕ–+#ês¡T. ÄHê{Ï kÕ+|òæTø£ >∑èVü≤düú Jeq kÂ+<äs¡́ +
‘Ó\T|ü⁄≥≈£î ô|<ä›qï Á|ües¡T&ÉT, |æ+>∑[ dü÷s¡q düT>±Á‹
XÊ*qT\T nq&ÜìøÏ ñ<ëVü≤s¡D H˚qT @~ @yÓTÆ
q|üŒ{Ïø° Ä »qT\T uÀ>∑T\T ø±s¡́ düTs¡T\T $»j·T
>∑]«‘·T\T nq&É+˝À m≥Te+{Ï dü+X¯j·T+ Ò̋<äT. á
$<ä+>± yês¡T Á|üø£è‹øÏ <ä>∑Zs¡ düTKyÓTÆq J$‘·+ >∑&çbÕs¡T.

ñ|üj·TTø£Ô Á>∑+<∏ä dü÷∫ :
1. Ä+Á<ÛäT\ #·]Á‘· ̀  dü+düÿè‹ ̀  ø£+uÛÑ+bÕ{Ï dü‘·́ Hêsêj·TD
2. kÕVæ≤‘·́  •\Œ düMTø£å ̀  &Üˆˆ õ. Hê>∑j·T´
3. sêj·T\Hê{Ï s¡dæø£‘· Jeq+ ̀  |ü⁄≥º|ü]Ô Hêsêj·TD #ês¡T´\T
4. Ä+Á<ÛäT\ kÕ+|òæTø£ #·]Á‘· ` düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶
5. Ä+Á<ÛäT\ kÕVæ≤‘·́  #·]Á‘· ` |æ+>∑[ \øÏÎø±+‘·+
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<˚X¯ kÕ«‘·+Á‘√<ä́ eT bısê≥+˝Àq÷, ‘·<äq+‘·s¡
ø±\+˝Àq÷ <˚X¯uÛÑøÏÔì, C≤rj·T‘· uÛ≤yê\qT düø£\
kÕe÷õø£ esêZ\˝À @s¡Œ#·T≥≈£î C…’ øÏkÕHéëC…’’ »yêHé
nqT ìHê<ä+ eTqT>∑&É̋ ÀH˚ ñ+≥÷ <˚X¯ùde dü+düÿ
è‹øÏ |ü≥º+ ø£&ÉT‘·÷H˚ ñ+~. n+<äTπø eTq ¬s’‘·qï\T
<˚X¯ Á|ü»\+<ä] Äø£*ì rπsÃ nqï<ë‘·̋ …’ <˚X¯ ndæÔ‘·«
JeHê&çøÏ Äj·TTe⁄|ü≥Tº̋ Ö‘·THêïs¡T. ôd’ì≈£î\T ‘·eT
ÁbÕD≤\qT |üD+>±ô|{Ïº <˚X¯ uÛÖ‹ø£ X¯øÏÔøÏ Á|ü‹_+u≤
˝Ö‘·THêïs¡T.

ãVüQX̄ n+<äTπøH̊yÓ÷ eTq <̊X̄ bÕ\ø£ bÕØº\T bÕ\q
|üs¡+>±q÷, Ä]úø£ |üs¡+>±q÷ mìï Çã“+<äT\Tqï|üŒ{Ïø°
¬s’‘·T\, <̊X̄ s¡ø£åD <äfi≤\ eTÚ[ø£ n+XÊ\˝À ‘ê‘êÿ*ø£
Á|üjÓ÷»q+ ø√dü+ ‘=+<äs¡|ü&ç sê»ø°j·T ìs¡íj·÷\T
rdüTø=e⁄. $ …̋’‘˚ yê{Ï ã˝Àù|‘ê\πø ø£èwæ #˚kÕÔsTT.
nsTT‘˚ e÷qe J$‘ê\qT n‹y˚>∑+>± Á|üuÛ≤$‘·+
#̊dü÷Ô XÊg, kÕ+πø‹ø£ s¡+>±\˝À edüTÔqï e÷s¡TŒ\ e\q
ø±e#·TÃ, n+‘·sê®rj·T e÷¬sÿ{Ÿ e´edüú̋ À @sêŒ&ÉT‘·Tqï
ãVüQfi¯C≤‹ e´edüú\ Ä~|ü‘·´ <√s¡DT\ e\q
ø±e#·TÃ, $$<Ûä <˚XÊ\ <Í‘·´ s¡+>±\˝À #√≥T
#˚düT≈£î+≥Tqï neø±X¯yê<ä+ dü+øÏ¢wüº e´eVü‰sê\
Ø‘·́ ø±e#·TÃ, >∑‘·+˝À ø±+Á¬>dt bÕØº Á|üuÛÑT‘·«+, H˚&ÉT
_.C….|æ Á|üuÛÑT‘·«+ nH˚ø£ ø=‘·Ô e´ekÕj·T, s¡ø£åD
$<ÛëHê\q÷, #·{≤º\q÷ ô|’ ¬s+&ÉT s¡+>±\˝À neT\T
˝ÀøÏ ‘Ó#êÃsTT. yê{Ï̋ À Á|üC≤ düŒ+<äqqT ã{Ïº ø=ìï
neT\T≈£î H√#·T≈£îHêïsTT. eT]ø=ìï s¡<äT› #̊j·Tã&Ü¶sTT.
Á|üC≤kÕ«eT´ Á|üuÛÑT‘·« bÕ\q˝À Ç~ ˇø£ kÕ<Ûës¡D
e´eVü‰s¡ẙT.

nsTT‘˚ á HÓ\ 14q πø+Á<ä Á|üuÛÑT‘·«+ yÓTÁ≥T≈£î´
Ò̋wüHé Ò̋<ë Ç+≥sY $<ë´ |üP]Ô#˚dæq j·TTe‘·≈£î <˚X¯

Á‹$<Ûä s¡ø£åD <äfi≤\˝À ôd’ì≈£î\T>± ùde\+~+#·T≥≈£î

neø±X¯+ ø£*Œdü÷Ô <ë<ë|ü⁄ 40 y˚\ ñ<√´>±\ uÛÑØÔøÏ
n–ï|ü<∏é |ü<∏äø£+qT Á|üø£{Ï+∫, H√{Ï|òæπøwüHé ≈£L&Ü
$&ÉT<ä\ #̊dæ+~. á |ü<∏äø£+ <ë«sê #ê˝≤ø±\+>± ÄØà
ñ<√´>±\ ø√dü+ <˚X¯ q\TeT÷\\ qT+∫ <˚X¯ùde¬ø’
m<äTs¡T#·÷düTÔqï j·TTe‘·≈£î Á|üuÛÑT‘·«+ ÄVü‰«q+
|ü*øÏ+~. á |ü<∏äø£+ ìã+<Ûäq\ Á|üø±s¡+ 21.5 qT+&ç
25 dü+e‘·‡sê\ ej·TdüT‡>∑\ j·TT‘·e ÄHé̋ …’Hé <ë«sê
<äs¡U≤düTÔ #˚düTø√yê*. Á|üuÛÑT‘·«+ πø+ÁBø£è‘· ìs¡«Vü≤D
e´edüú\ <ë«sê nuÛÑ´s¡Tú\ ns¡Ω‘·\qT |ü]o*+∫
n–ïMs¡T\qT m+|æø£ #˚düTÔ+~. n˝≤ n–ïMs¡T\T>±
m+|æ¬ø’qyês¡T Hê\T>∑T dü+e‘·‡sê\ ø±\+bÕ≥T Á‹$<Ûä
<äfi≤\˝À ôd’ì≈£î\T>± ùde\+~kÕÔs¡T. n+<äT≈£î>±q÷
n–ï Ms¡T\≈£î yÓTT<ä{Ï dü+e‘·‡s¡ø±\+˝À Á|ü‹HÓ\
ẙÓ‘·q+>± 30,000 s¡÷bÕj·T\qT Á|üuÛÑT‘·«+ #Ó*¢düTÔ+~.
n+<äT˝À 21,000 s¡÷bÕj·÷\qT q>∑<äT s¡÷|ü+˝À
Ç∫Ã $T>∑‘· 9,000 s¡÷bÕ\j·T\qT ùdeì~ÛøÏ
»eT#̊kÕÔs¡T. ¬s+&Ée dü+e‘·‡s¡ø±\+˝À HÓ\≈£î 33,000
\T y˚‘·q+>± bı+<ä>±, 23,000 s¡÷bÕj·T\T q>∑<äT
#Ó*¢+∫, 9,900 s¡÷bÕj·T\qT Á|ü‹HÓ\ ùdeì~ÛøÏ
»eT#̊kÕÔs¡T. 3e dü+e‘·‡s¡ ø±\+˝À Á|ü‹HÓ\ yÓ‘·q+>±
36,500 s¡÷bÕj·T\T bı+~‘˚ Ç+<äT˝À Á|ü‹HÓ\
25,580 q>∑<äT s¡÷|ü+˝À n–ï Ms¡T\≈£î #Ó*¢dü÷Ô $T>∑‘·
10,950 \qT ôdeì~ÛøÏ »eT#̊kÕÔs¡T. 4e dü+e‘·‡s¡+˝À
HÓ\≈£î 40,000 s¡÷bÕj·T\T yÓ‘·q+>± ìs¡ísTT+∫
n+<äT˝À 28,000 Á|ü‘·´ø£å+>± q>∑<äT s¡÷|ü+˝À
#Ó*¢+#·>±, 12,000 s¡÷bÕj·T\qT Á|ü‹HÓ\ ùdeì~ÛøÏ
»eT #˚j·Tã&ÉT‘êsTT. Ç˝≤ Hê\T>∑T dü+e‘·‡sê\≈£î
>±qT ôd’ì≈£îì e´øÏÔ>∑‘· ùdeì~Û̋ À <ë<ë|ü⁄ 5.012 \ø£å\
s¡÷bÕj·T\T »yÓTÆ‘êsTT. πø+Á<ä Á|üuÛÑT‘·«+ ≈£L&Ü eTs√
5.012 \ø£å\ s¡÷bÕj·T\qT ø£*|æ yÓTT‘·Ô+>±10.04

n–ï|ü<∏éqT j·TTe‘· kÕ«>∑‹+#ê*
` &Üˆˆ. Hê>∑+ ≈£îe÷s¡ kÕ«$T, sê»˙‹XÊg $uÛ≤>±~Û|ü‹, bÕ\eT÷s¡T $X¯«$<ë´\j·T+.
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\ø£å\ s¡÷bÕj·T\≈£î e&û¶ ø£*|æ |ü<ä$ $s¡eTD
bı+<äT‘·Tqï düeTj·T+˝À 11.71 \ø£å\ s¡÷bÕj·T\qT
q>∑<äT s¡÷|ü+˝À m˝≤+{Ï n<äq|ü⁄ Ä<ëj·T #êØ®\T

Ò̋≈£î+&Ü n–ïMs¡T\≈£î π̌økÕ] ÇdüTÔ+~. ôd’q´+˝À
$<ÛäT\T ìs¡«Væ≤düTÔqï Hê\T>∑T dü+e‘·‡sê\T Á|üuÛÑT‘·«ẙT
45 \ø£å\ ;e÷ kÂø£s¡́ + ø£*ŒdüTÔ+~. $~Ûìs¡«Vü≤D˝À
Ms¡eTD+ #Ó+<äT‘̊ ̌ ø£ ø√{Ï q>∑<äTqT yê] dü+ã+~Û‘·
≈£î≥T+ã düuÛÑT´\≈£î Á|üuÛÑT‘·«ẙT H̊s¡T>± n+<äCÒdüTÔ+~.
yÓTT‘·Ô+>± Á|ü‹<äX¯˝À uÛÑØÔ #˚j·Tã&çq n–ïMs¡T\
ôd’q´+˝À Hê\T>∑T dü+e‘·‡sê\ ‘·s¡Tyê‘· 25 XÊ‘·+
n–ïMs¡ ôd’ì≈£î\qT yê] |üìHÓ’|ü⁄D´‘·\, Áø£eT•ø£åD\
Ä<Ûës¡+>± XÊX̄«‘· ôd’q´+˝ÀøÏ rdüTø=ì $T–‘· 75 XÊ‘·+
n–ïMs¡T\qT ãj·T≥≈£î |ü+|ækÕÔs¡T. nsTT‘˚ bÂs¡
düe÷»+˝ÀøÏ e∫Ãq M]øÏ yê] HÓ’|ü⁄D≤´\qTã{Ïº XÊg,
kÕπø‹ø£ s¡+>±\˝À ‘·ØŒ¤<äT bı+~q≥T¢>± <ÛäèMø£s¡D
|üÁ‘ê\T Á|üuÛÑT‘·«+ ÇdüTÔ+~. ‘·<ë«sê yês¡T dü«+‘·+>±
|ü]ÁX¯eT\qT HÓ\ø=\Œe#·TÃ. Ò̋<ë ñqï‘· #·<äTe⁄\
ø√dü+ Á_sY® ø√s¡T‡ dü]º|òæπø{Ÿ Ä<Ûës¡+>± eTT+<äT≈£î
bıe#·TÃ. ˇø£y˚\ dü«+‘·+>± _õHÓdt #˚j·T<ä*Ã‘˚
Á|üuÛÑT‘·«y˚T nedüs¡yÓTÆq ãTTDdü<äTbÕ\j·÷\qT
ø£*|ædüTÔ+~.

Çìï dü<äTbÕ\j·÷\‘√ n–ï|ü<∏é |ü<∏äø£+qT πø+Á<ä
Á|üuÛÑT‘·«+ Á|üø£{Ï+∫q yÓ+≥H˚ nq÷Vü≤´+>± <˚X¯
yê´|üÔ+>± ôd’q´+˝À XÊX¯«‘· ôd’ìø£ ñ<√´>∑T\T>±
ùde\+~+#ê\ì #ê˝≤ø±\+>± m<äTs¡T#·÷düTÔqï
ìs¡T<√´>∑ j·TTe‘· ˇø£ÿkÕ]>± á ‘ê‘êÿ*ø£ ôd’ìø£
ìj·÷eTø±\ n–ï|ü<∏éqT ìs¡dædü÷Ô ñ<ä́ $T+#ês¡T.
ìs¡düq s¡÷bÕ\Tø±düÔ #ÓsTT´<ë{Ï πø+Á<ä Á|üuÛÑT‘·« ÄdüTÔ\
$<ä«+kÕìøÏ <ë]rdæ+~. ø√≥¢ s¡÷bÕ\j·T\ $\TyÓ’q
ÄdæÔqwüº+ »]–+~. dæøÏ+Á<ëu≤<é ¬s’̋ Ò«ùdºwüHé eTT≥º&ç
düeTj·T+˝À ÄØà˝À#˚] <˚X¯ùde #˚j·÷\qT≈£îqï
es¡+>∑̋ Ÿ ÁbÕ+‘·yêdæ sêπøXŸ b˛*dt ø±\TŒ˝À¢ eTs¡DÏ+
#ê&ÉT. <˚X¯ yê´|üÔ+>± Á|üC≤ s¡yêD e´edüú ∫Hêï_Ûqï
yÓTÆq~. e+<ä\eT+~ j·TTe‘· H˚s¡düTÔ\T>± C…’\T

J$‘·+˝ÀøÏ HÓ≥ºã&Ü¶s¡T. ÄØà˝À #̊] Áø£eT•ø£åD ø£*–q
ôd’ì≈£î\T>± ùde\+~+#ê*‡qyês¡T XÊX¯«‘·+>±
ôd’q´e´edüú˝À #˚s¡T≥πø M\T˝Ò≈£î+&Ü ns¡Ω‘·qT
ø=˝ÀŒj·÷s¡T.

Ç<̊ n<äTqT>± <̊X̄+˝Àì _C…|æ e´‹πsK sê»ø°j·T
bÕØº\T, e´edüú\T, ø=ìï ÁbÕ+‘ê\˝À Áô|’y˚≥T ÄØà
•ø£åD πø+Á<ë\ ìs¡«Vü≤≈£î\T ìs¡düqø±s¡T\≈£î ‘√&Ó’Hês¡T.
‘·<ë«sê n–ï|ü<∏é |ü<∏äø£+ô|’ ìsêàD≤‘·àø£yÓTÆq #·s¡Ã
»s¡>∑b˛>± πøe\+ _C…|æ e´‹πsK sê»ø°j·T Áø°&É>±
ìs¡düq\T eTsêsTT. Ç~ #ê\ <äTs¡<äèwüºø£s¡+. ìs¡düq
ø±s¡T\T ̋ ÒeHÓ‹Ôq $eTs¡ÙHê+XÊ\T @$T≥+fÒ, Hê\T>∑T
dü+e‘·‡sê\ ‘·s¡Tyê‘· n–ïMs¡T\ uÛÑ$wǘ ‘·TÔ≈£î uÛÑÁ<ä‘·
ñ+&É<ä̇ , ‘·‘êÿ*ø£ ôd’q´ ìs¡«Vü≤D e\q j·TTe‘·≈£î
ñ<√´>∑ neø±XÊ\T ‘·>∑TZ‘êj·T˙, á |ü<∏äø£+ ø±s¡D+>±
ôd’ì≈£î\˝À ¬sõyÓT+≥˝Ÿ u≤+&ç+>¥¥ bı‘·T+<ä˙,
eTTK´+>± á ‘ê‘êÿ*ø£ ôd’q´ dü«uÛ≤e+ Ø‘·́  kÕj·TT<ä
ã\>±\ kÕeTs¡ú́ + ø°ååDÏdüTÔ+<ä̇ , 21 @fi¯fl j·TTe‘·̋ À
e÷qdæø£ |ü]|üø£«‘· ñ+&Éø£b˛e#·TÃ, yê]ô|’ ôd’q´+
Ä<Ûës¡|ü&É≥+ Á|üe÷<äø£s¡+ ø±e#·Ã˙, n–ïMs¡T\T
uÛÑ$wü´‘·TÔ˝À dü+|òüT $Á<√Vü≤X¯≈£îÔ\T>± e÷s¡e#·Ã˙,
|ü<∏äø£+ jÓTTø£ÿ eT+∫ #Ó&ÉT\ $wüj·TyÓTÆ e÷J
ôd’ìø±~Ûø±s¡T\‘√>±˙, Á|ü‹|üøå±\‘√>±˙ dü+Á|ü~+#·
≈£î+&Ü H˚s¡T>± |ü<∏äø±H˚ï πø+Á<ä Á|üuÛÑT‘·«+ yês¡T
Á|üø£{Ï+#ês¡˙, Ç˝≤ nH˚ø£ $eTs¡Ù\T, yê<äq\T
eTT+<äT≈£î ‘ÓdüTÔHêïs¡T.

ìs¡düqø±s¡T\T, Á|ü‹|üøå±\T ̋ ÒeHÓ‹Ôq Á|ü‹ n+XÊìøÏ
<˚X¯ s¡ø£åD eT+Á‹, Á‹$<Ûä <äfi≤\ n~Ûø±s¡T\T #ê˝≤
düyê<ä+>±, XÊÁd”Ôj·T+>± |ü]o*+∫ ìs¡T<√´>∑ j·TTe‘·
≈£îqï nb˛Vü≤\qT, n|üqeTàø±\qT ‘=\–+#˚
Á|üj·T‘êï\T #˚düTïHêïs¡T. ñ<ëVü≤s¡D≈£î n–ïMs¡T\
|ü<ä$ $s¡eTD ‘·s¡Tyê‘· J$‘· uÛÑÁ<ä‘·¬ø’ bÕsê$T\≥Ø,
πø+Á<ä Á|üuÛÑT‘·« ÄBÛq+˝Àì Ç‘·s¡ uÛÑÁ<ä‘· $uÛ≤>±\˝À
10 XÊ‘·+ ]»πs«q¢qT M]øÏ ø£*ŒkÕÔeTì ù|s=ÿHêïs¡T.
sêÁcÕº\ b˛©dt ìj·÷eTø±\˝À #Ó’Hê˝À˝≤>± Á|ü‘˚́ ø£
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neø±XÊ\T ø£*|ækÕÔeTì Á|üuÛÑT‘·«+ #Ó|ü⁄Œ‘·T+~. ìC≤ìøÏ
á |ü<∏äø£+ <ë«sê ÄØà ìj·÷eTø±\T »]–‘˚ XÊX¯«‘·
ôd’ìø£ ìj·÷eTø±\‘√ b˛*ùdÔ <ë<ë|ü⁄ 3 XÊ‘·+ m≈£îÿe
j·TTe‘· Á|ü‹j̊T&ÉT ñ<√´>±\T bı+<äe#·TÃ. Á|üdüTÔ‘·+
¬sõyÓT+≥˝Ÿ ôd’q´ $<Ûëq+ <ë«sê πøe\+ ø=ìï
ÁbÕ+‘ê\ yê] n~Û|ü‘·´y˚T ôd’q´+˝À Á|üdüTŒ≥+>±
ø£qã&ÉT‘·T+~. á |ü<∏äø£+ <ë«sê nìï ÁbÕ+‘ê\ qT+&ç
j·TTe‘·qT <ëe÷wü |ü<ä∆‹˝À ôd’q´+˝Àì rdüTø√e≥+
<ë«sê ôd’q´ e´edüú <˚X¯ dü$Tà[‘· dü+düÿè‹øÏ
Á|ü‹s¡÷|ü+>± ì\TdüTÔ+~. ‘·<ë«sê <˚X¯ j·TTe‘·˝À
dü+|üPs¡íyÓTÆq, ì»yÓTÆq C≤rj·T‘êyê<ä+ @s¡Œ&ÉT‘·T+~.
Á|ü|ü+#·+˝ÀH̊ã\yÓTÆq ôd’q´ e´edüú\qT ø£*–q #Ó’Hê,
s¡cÕ´, nyÓT]ø±, Ç+>±¢+&ÉT, »sêà˙, ÇÁC≤sTT Ÿ̋, ¬øq&Ü
e+{Ï <̊XÊ\˝À m+‘√ø±\+>± XÊX̄«‘· ôd’’q´+‘√ bÕ≥T
á $<ÛäyÓTÆq dü«\Œø±*ø£ ôd’q´ ìj·TeTø±\ $<ÛëHê\T
neT\T˝À ñHêïsTT. á $<ÛäyÓTÆq ôd’ìø£ ìsêàD+,
ìs¡«Vü≤D\qT |ü]o*ùdÔ kÕj·TT<Ûä ã\>±\ kÕeTs¡ú́ +
mø£ÿ&É ø°åDÏ+∫q≥T¢ Ä<Ûësê\T Ò̋e⁄. ô|’>± ˇø£yÓ’|ü⁄
düT•øÏå‘·T˝…’q ôd’q´+, eTs√yÓ’|ü⁄ ôd’q´ ìs¡«Vü≤D
nqTuÛÑe+ ñqï bÂs¡ düe÷»+ <̊X̄ s¡ø£åD¬ø’ düs¡«ø±˝≤˝À¢
dæ<ä∆+>± ñqï≥T¢ ‘Ó\TdüTÔ+~. ø±ã{Ïº n–ïMs¡T\T
bÂs¡düe÷»+˝À nedüs¡yÓTÆq bÂs¡ Áø£eT•ø£ åDqT
@sêŒ#·T≥˝À <√Vü≤<ä |ü&ÉT‘ês¡T. ìC≤ìøÏ ø±]Z̋ Ÿ j·TT<ä∆
ø±\+˝À ø=+‘·y˚Ts¡≈£î XÊØs¡ø£+>± ej·TdüT‡ ô|]–q
ôd’ì≈£î\T nH˚ø£ XÊØs¡ø£ Çã“+<äT\T |ü&Ü¶s¡ì n|ü&ÉT
yês¡Ô ø£<∏äHê\T ≈£L&Ü yÓ\Te&çHêsTT. 20 qT+&ç 30
dü+e‘·‡sê\ j·TTeôd’ì≈£î\T m+‘√ ñ‘ê‡Vü≤+‘√
ùde\+~kÕÔs¡T. n+<äT≈£î n–ï Ms¡T\T ˇø£ yÓTs¡T¬>’q
ôd’q´+>± ne⁄‘·T+~. πø+Á<ä Á|üuÛÑT‘·«+ sêuÀe⁄ ø±\+˝À
uÛ≤s¡‘· ôd’q´+qT ø=‘·Ồ bÕ‘· ôd’ì≈£î\ dü$Tà[‘· e´edüú>±
r]Ã~<ë›\ì uÛ≤$düT Ôqï~. Ç~ ÄVü‰«ì+#·<ä>∑ Z
| ü]D≤eT+. n–ï Ms ¡T\T d üe÷C≤ìø Ï ø °& ÉT
#˚kÕÔs¡q≥+˝À @ e÷Á‘·+ W∫‘·́ + ̋ Ò<äT. m+<äTø£+fÒ
Ç|üŒ{Ï es¡≈£î e÷J ôd’ì≈£î\T, n~Ûø±s¡T\T m≈£ÿ&É

<˚X¯ Á|ü‹wüº≈£î qwüº+ #˚ùd |üqT\˝À uÛ≤>∑kÕ«eTT …̋’q≥T¢
<ëK\T Ò̋<äT.

ìC≤ìøÏ ø±]Z̋ Ÿ j·TT<ä∆+ ‘·sê«‘· <̊X̄ôd’q´ e´edüú>∑‘·
ìsêàD+, ìs¡«Vü≤D\˝À rdüTø√yê*‡q eTÚ[ø£
e÷s¡TŒ\ô|’ »]–q düMTø£å\˝À yÓ\Te&çq n_ÛÁbÕj·T
˝…’‘˚H˚$T, >∑‘· ø=+‘· ø±\+>± bıs¡T>∑T sêC≤´˝…’q
bÕøÏkÕÔHé, #Ó’Hê\ e÷s¡T‘·Tqï n~Û|ü‘·´ <Í‘·´˙‹
e\HÓ’‘̊H̊$T, <̊X̄ s¡ø£åD e´eVü‰sê\˝À yÓ÷&û Á|üuÛÑT‘·«+
ne\+_ÛdüTÔqï <äè&ÛÉ $<˚XÊ+>∑ $<ÛëHê\T düTdüŒwüºy˚T.
21 e X̄‘êã›+˝À j·TT<ä∆eT+fÒ XÊg kÕ+πø‹ø£ HÓ’|ü⁄D≤´\
ìs¡«Vü≤D e´eVü‰s¡+. <̊X̄ẙT ôd’q´+>± e´eVü≤]+#ê*‡q
nìyês¡́ ‘·. <˚X¯ <Í‘·́ ˙‹ |üP]Ô>± Ä#·s¡Hê‘·àø£+>±
ñ+&Ü*. Ç˝≤+{Ï ‘·s¡TD+˝À ôd’q´ ã&Ó®{Ÿ̋ À ¬s$q÷´
ã&Ó®{ŸqT XÊÁd”Ôj·T+>± eT~+|ü⁄ #̊düTø√e&É+ yêdüÔyêìøÏ
nedüs¡+ ≈£L&Ü. ø±´|æ≥ Ÿ̋ ã&Ó®{ŸqT ô|+#·Tø=ì Á|üdüTÔ‘·
ø±˝≤ìøÏ nedüs¡yÓTÆq n‘ê´<ÛäTìø£ j·TT<ä∆ kÕe÷Á–ì,
j·T+Á‘ê\qT, kÕ+πø‹ø£ |ü]C≤„Hêìï düeT≈£Ls¡TÃø√yê*.
Á|ü|ü+#· kÕj·TT<ä ã\>±\˝À dü+U≤´|üs¡+>± 2e
kÕ úq+˝À ñqï eTq ôd ’q´+qT nìï $<Ûë\
dü+düÿ]+#·ø£b˛‘̊ <̊X̄ uÛÑÁ<ä‘·πø ô|qT eTT|ü »s¡>∑e#·TÃ.

ªªeTìwæ, Á|ü‹~ ‘·q dü«+‘· nqTuÛÑe+ qT+#˚
H˚s¡TÃø√qedüs¡+ Ò̋<äT ø=ìï kÕs¡T¢ Ç‘·s¡T\ nqTuÛÑyê\
qT+∫ ≈£L&Ü >∑TDbÕsƒ¡+ H˚s¡TÃø√e#·TÃqTµµ` nì eTq
ÁbÕNq j·TT<ä∆˙‹ ‘·‘·«y˚‘·Ô #êDÏ≈£î´&ÉT n+{≤&ÉT.
ø±ã{Ïº <˚X̄ kÕs¡«uÛÖe÷~Ûø±sêìøÏ yÓHÓïeTT¬ø’q <˚X̄ôd’q´
ìsêàD+, ìs¡«Vü≤D˝À ìs¡+‘·s¡ dü+düÿs¡D\÷,
C≤>∑Ts¡‘·, ‘Ó*yÓ’q <Í‘·́  eP´Vü‰\T n\es¡TÃø√yê*.
düT•≈£åî …̋’q <˚X¯ôd’q´ ìsêàD+˝À uÛ≤>∑+>± n–ï|ü<∏éqT
<˚X¯ j·TTe‘· kÕ«>∑‹+#ê*. eTTK´+>± n~Ûø±s¡,
Á|ü‹|üøå±\T <˚X¯ uÛÑÁ<ä‘· n+XÊ\˝ÀHÓ’Hê ãT~›Je⁄\T>±
e´eVü≤]+#ê*. πøe\+ uÛ≤y√<˚«>±\ z≥Tu≤´+≈£î
sê»ø°j·÷\T #˚j·Tsê<äT. n˝≤#˚ùdÔ <˚X¯ uÛÑ$wü´‘˚ÔÔ
Á|üe÷<ä+˝À |ü&ÉT‘·T+~.
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e÷qe⁄ìøÏ eTH√˝≤¢kÕìï ø£*–+#˚$ \*‘· ø£fi¯\T,
n+<äT˝À Ä˝À#·HêeTè‘·yÓTÆq ªªø£$‘·«eTTµµ Á|ü<Ûëq
yÓTÆq~. ø±yê´\T, Hê≥ø±\T, ø£<∏ä\T, Á|üVü≤düHê\T
yÓTT<ä˝… ’q$ kÕVæ≤‘ê´ìï |ü]|ü⁄wü ˜+ #˚dæ <ëìøÏ
ì+&ÉT<äHêìï ‘ÓkÕÔsTT. M≥ìï+{Ï̋ À ªªHê≥ø£ Á|üÁøÏj·Tµµ
eTTK´yÓTÆq~. n+<äTπø ªªHê≥ø±+‘·+Væ≤ kÕVæ≤‘·́ +µµ,
ø±ẙ´wüß Hê≥ø£+ s¡eT´+ nH̊ nuÛ≤Dø±\T ∫s¡ Á|üdæ<ë∆
\j·÷´sTT. m+‘√ Á|üuÛ≤eo\yÓTÆq Á|ü#√<äHê X¯øÏÔ>∑\
(ñ‘Ô̊» |ü]#˚) s¡#·Hê |ü{ÏeT Hê≥ø£ s¡#·q≈£î eT÷\
yÓTÆq~.

ø£<Ûë+X̄eTT mqTïø=qT≥j·T+<äTqT, dü+|òüT≥q\qT
≈£Ls¡TÃø=qT≥j·T+<äTqT, düìïy˚X¯eTT\T ø£*Œ+#·T≥
j·T+<äTqT, bÕÁ‘·\qT düèwæº+#·T≥j·T+<äTqT, yêì
eTqdüÔ‘·«eTTqT ∫Árø£]+#·T≥j·T+<äTqT m+‘√
ÁbÂ&ÛçeT (ÁbÕMD´‘·) ø£\yêπs >=|üŒ Hê≥ø£ ø£s¡Ô\T
ø±>∑\s¡T.

J$‘êìï #·ø£ÿ>± |ü]o*+∫q yê]øÏ á Á|ü|ü+#·ẙT
ˇø£ Hê≥ø£ s¡+>∑eTì, e÷qe⁄\T, |üX¯ó|üøå±´<äT\T
$$<ÛäeTT …̋’q yÓ’j·TTøÏÔø£ ($\ø£åDyÓTÆq) bÕÁ‘·<Ûës¡T\ì
á $XÊ«ìï q&ç|æ+#˚ X¯øÏÔ @<√, <ëìì dü÷Á‘·<Ûë] nì
yê{Ï nqTuÛÑyê\T, nqTuÛÑ÷‘·T\qT kÕ+Á<ä‘·\ (m≈£îÿe
‘·≈£îÿe\qT) $X‚ ¢wüD\ì ‘˚\T‘·T+~. n+<äTπø
$X̄«Hê≥ø£ ø£s¡Ô ùwø̆‡ |æj·TsY ªªAll the World is a Stage,

all are actors, the birth is the entrance as the

death is existµµ nì dü÷{Ï>± ̀  düŒwüº+>±, ‘·q Hê≥ø±\
<ë«sê #Ó|üŒø£H˚ #ÓbÕŒs¡T. nqTuÛ≤yê\qT, nqTuÛÑ÷‘·T
\qT düìïy˚XÊ\T>±, dü+uÛ≤wüDeTT\T>± ù|]Ã, ≈£L]Ã
Ä+>∑¢ kÕVæ≤‘ê´ìï düTdü+|üqï+ #˚XÊs¡T. e÷qe Jeq
‘·‘·«+ $düÔè‘·eTT>± n>±<ÛäeTT>± |ü]o*+∫ s¡‘·ïeTT\

e+{Ï Hê≥ø±\≈£î düèwæºø£s¡Ô nsTTHê&ÉT. ø£$ø√øÏ\ <äTeP«]
sê$T¬s&ç¶>±s¡T ªªbÕqXÊ\µµ˝À ªªn+‘·eTT Ò̋ì á uÛÑTeq
eT+‘· |ü⁄sê‘·q bÕ+<∏äXÊ\, $ÁXÊ+‹ >∑èVü≤eTTà n+<äT
ìs¡Tdü+C…\T s¡+>∑T\ yêøÏfīó Ÿ̋... u≤<äTcÕ\T, ãVü≤sêeT
C…$Tw”&ÉT\T m+<ä¬s+<äs√ ø=+‘· düTœ+∫ b˛sTT¬s≥ø√
ô|s¡yê]øÏ uÀ{£dü+>∑T#·THéµµ nì ‘·q ø£$‘·˝À á
Á|ü|ü+#·eTT jÓTTø£ÿ Hê≥ø£ø°j·T‘·qT ÁXÀ‘·\ ø£qT\≈£î
ø£{Ïºq≥T¢>± e]í+∫Hê&ÉT.

Hê≥ø£s¡+>∑ #·]Á‘· :
düü+düÿè‘·+˝À <äX¯$<Ûä s¡÷|üeTT\Tqï$. neMï

Hê≥ø£ ø£fi¯jÓTTø£ÿ >=|üŒ‘·Hêìï ‘Ó\TŒ‘êsTT. ø£$≈£î\
>∑Ts¡Te⁄ ø£[<ëdüT, uÛ≤qT&ÉT, uÛÑeuÛÑ÷‹ yÓTT<ä\T>∑T yês¡T
dü+düÿè‘· Hê≥ø£eTT\qT düTdü+|üqï+ #˚XÊs¡T. n˝≤π>
eTq ‘Ó\T>∑T yê»„j·TeTTq+<äTqT 20e X¯‘êã›|ü⁄
ÁbÕs¡+uÛÑ+ qT+&ç Hê≥ø£ ø£fi¯≈£î ÁbÕ#·Ts¡́ + ÁbÕs¡+uÛÑ
yÓTÆq~.

yÓTT≥ºyÓTT<ä{Ï |ü⁄sêD >±<Ûä\qT rdüTø=ì, bÕÁ‘·\qT
düèwæº+∫ yêì <ë«] e÷qe⁄\≈£î ˙‹ uÀ<Ûä #˚ùd
Á|üj·T‘·ïeTT\T »]–q$. ªªø±\eTT |ü]D≤eTo\+
ø£<ë!µµ ø±e⁄q ø£$‘·«eTT q+<˚ Hê≥ø£ø£fi¯ ñ+&ÉTqT.
edüTÔe⁄˝ÀqT, e´ø°Ôø£s¡D˝ÀqT e÷s¡TŒ dü+uÛÑ$+∫q~.
ÄHê{Ï düe÷»eTTq+<ä* düeTø±©q dü+|òüT≥q\qT
edüTÔe⁄\T>± rdüTø=ì s¡#·q\T kÕ–+#·T≥ kÕ–q~.
n≥Te+{Ï yêì˝À 19e X¯‘êã∆eTTq+<äT ‘Ó\T>∑T˝À
Áyêj·T&çq ªªø£Hê´X¯ó\ÿeTTµµ Hê≥ø£eTT eT≈£î{≤j·T
e÷qyÓTÆq~ (øÏØ≥eTT e+{Ï~). <ëì Á|üuÛ≤e+
áHê{ÏøÏì l >∑Ts¡TC≤&É nbÕŒsêe⁄ >±]ì, n+<ä]
eTqdüT\˝À ∫s¡düàs¡D°j·TT\T>± #̊dæq~.

19e X¯‘êã›+ ñ‘·Ôsês¡∆eTTq eT+#·q sê»X‚Ks¡Tì

e÷qe‘·« Á|üuÀ<Ûä+˝À Hê≥ø±\ bÕÁ‘·
` &Üˆˆ. C…. $. #·\|ü‹sêe⁄, Ä+Á<Û√|üHê´dü≈£î\T, ø±ø£s¡|ü]Ô uÛ≤eHêsêj·TD ø£fi≤XÊ\ (dü«j·T+|ü‹|üÁ‹).
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ªª$<ä›XÊ\uÛÑ+õø£µµ nH˚ dü+düÿè‘· Hê≥ø£eTT ªªπøj·T÷s¡
ãVüQ #·]Á‘·eTTµµ nqT ù|sêqT, |æ\¢\eTÁ] |æq
Ms¡uÛÑÁ<äT&ÉT ªªø±[<ëdüTì n_ÛC≤„q XÊ≈£î+‘·\eTTµµqT,
ªªX̄è+>±s¡ XÊ≈£î+‘·\eTTµµ nqT ù|sêqT ø±e´Áã+<ÛäeTT
\T>± Áyêdæ]. u£&ÉT¶#·s¡¢ ‹eTàq (16e X̄‘êu≤›+‘·eTTq)
s¡∫+∫q ªªÁ|üdüqï sê|òüTeeTTµµ @&ÉT n+ø£eTT\ Hê≥´
Á|üã+<ÛäeTT. Ç~ ‘Ó\T>∑T˝Àì <äèX¯́  ø±e´ uÛ≤>∑eTT˝À
ˇø£ $\ø£åDeTT. ‘·s¡Tyê‘· j·Tø£å>±qeTqT M~ÛHê≥ø£eTT
Á|ü#ês¡eTT˝ÀìøÏ e∫Ãq~. Ç~ |ü+&ç‘·, bÕeTs¡T\≈£î
Äq+<äeTT ≈£L¬sÃ&ç~. 13e X̄‘êã›eTTπø dü+#ê\ø£ Hê≥ø£
dü+|òüTeTT\T @s¡Œ&çq$. ‘Ó\T>∑THê≥ø£ s¡#·q ¬s+&ÉT
ø±\eTT\˝À ¬s+&ÉT XÊK\T>± kÕ–q~. ‘Ó\T>∑T
kÕVæ≤‘·́  ÁbÕs¡+uÛÑ+ qT+&ç Áø°.X¯.1860 es¡≈£î yÓTT<ä{Ï
<äX̄. BìH̊ ªÄ<ÛäTìø£ Hê≥ø£ s¡#·Hê ø±\eTì ù|s=ÿH√ïs¡T.

Áø°.X¯.1860 ˝À ªªeT+»] eT<ÛäTø£Øj·TeTTµµ nqT
Á|üø£s¡DeTTqT dü«‘·+Á‘·´eTT>± s¡∫+∫q ø√sê&É
sêeT#·+Á<ä XÊÅdæÔ >±s¡T ‘Ó\T>∑T Hê≥ø£ s¡#·q >±$+∫q
yê]˝À Á|üÁ|ü<ÛäeTT&ÉT. 1871˝À yÓ+ø£≥s¡‘·ï+ |ü+‘·T\T
qs¡ø±düTs¡ $»j·T+, ‘Óì–+∫ 1872˝À Á|üø£{Ï+#ês¡T.
‘·s¡Tyê‘· 1883≈£î nqTyê<äeTT\T e∫Ãqer. 1875˝À
yê$˝≤\ yêdüT<˚eXÊÅdæ Ô ùwø˘‡|æj·TsY s¡∫+∫q
ªªp*j·Tdt d”»sYµµ Hê≥ø£eTTqT ªªd”»sYµµ #·]Á‘·eTT>±
1880`1881˝À <Ûësê«&É Hê≥ø£ düe÷»+ yês¡T dü+#ês¡
Væ≤+B Hê≥ø£eTT\T Á|ü<ä]Ù+∫]. 1886 qT+&ç ‘Ó\T>∑T
Hê≥ø£ #·]Á‘·˝À $ø±dü<äX¯ ÁbÕs¡+uÛÑyÓTÆq~. ø£èwüíe÷
#ês¡T´\ Hê≥ø£eTT\˝À Hê+~ Á|ükÕÔeq Ò̋ >±ø£ Ä+>∑¢
kÕ+Á|ü<ëj·Tø£eTT …̋’q |üPs¡« s¡+>∑eTT, ñ‘·Ôs¡ s¡+>∑eTT
\T>± $uÛÑõ+|üã&çq$.

1911˝À ‹s¡T|ü‹ yÓ+ø£≥ ø£e⁄\T s¡∫+∫q ªªbÕ+&É
y√<√´>∑ $»j·TeTTµµ Á|üdæ~› bı+~q~. #ê]Á‘·ø£
Hê≥ø£eTT …̋’q ªªu£_“* j·TT<ä›+µµ ‘·s¡Tyê‘· kÕ+|òæTø£
Hê≥ø£eTT\T e∫Ãq$. >∑Ts¡TC≤&É nbÕŒsêe⁄ ªªø£Hê´X̄ó
\ãeTTµµ˝À 5 n+ø£eTT\T 27 s¡+>∑TeTT\T ñqï$.

‘·s¡Tyê‘· <˚X¯ø±\ |ü]dæú‘·T\˝À e÷s¡TŒ\ e\q
sê»ø°j·T, kÕ+|òæTø£ edüTÔ yÓ’$<Ûä´eTT˝‘√ ≈£L&çq
Hê≥ø£eTT\T e∫Ãq$. ‘·sê«‘· Hê{Ïø£\Të@ø±+øÏø£\T
e∫Ãq$.

uÛÑ$T&çbÕ{Ï ø±ẙTX̄«s¡sêe⁄ @ø±+øÏø£̋ À ø£#·≥‘·|ü\T
eTTK´yÓTÆq$. Äs¡TÁ<ä •eX¯+ø£s¡ XÊÅdæÔ, <˚e⁄\|ü*¢
ø£èwüíXÊÅdæÔ yÓTT<ä\>∑T ø=+<äs¡T Hê≥ø£ s¡#·sTT‘·\T, |æ\¢\
edüTÔe⁄\H̊ edüTÔe⁄\T>± Á>∑Væ≤+∫ #·ø£ÿì Hê{Ïø£\T Áyêdæq
yê]˝À Á|ü<∏äeTT\T, eT~›|ü≥¢ y˚+ø£≥sêe⁄, k˛eT+∫
sêeTT\T yÓTT<ä̋ …’q yês¡THêïs¡T. Á|üdüTÔ‘·+ bÕsƒ¡XÊ\\T,
ø£fi≤XÊ\˝À ≈£L&Ü  yê]̧ø√‘·‡e dü+<äs¡“¤eTT>± Hê≥ø±\T,
@ø±+øÏ\qT Á|ü<ä]ÙdüTÔHêïs¡T.

ªªkı+‘· ˝≤uÛÑ+ ø=+‘· e÷qTø=ì bıs¡T>∑Tyê]øÏ
‘√&ÉT|ü&Éy√jYTµµ, ªª<˚X¯eT+fÒ eT{Ïºø±<√jYT <˚X¯eT+fÒ
eTqTwüß˝ÀjYTµµ nqï >∑Ts¡C≤&É yê] ÄX̄j·÷\qT q÷{ÏøÏ
q÷s¡T bÕfi¯ófl bÕ{Ï+#·<ä–q$.

nHê{Ï düe÷»eTT q+<ä* kÕ+|òæTø£ <äTsê#ês¡eTT
\qT, u≤\´ $yêVü≤eTT\T, uÛÀ>∑eTT y˚Tfi¯eTT\T,
dürdüVü≤>∑eTqeTT, <Ûäqe+‘·T\ <Ûëwüº´eTT, ìdü‡Vü‰
j·TT\ ã\V”≤q‘·\qT ã\e+‘·T\T ìs¡›j·T>± ñ|ü
jÓ÷–+#·Tø√e≥eTT. nÁ>∑E\qã&˚ yê] eTqdüT‡
\+<äT+&˚ ˙#· dü«uÛ≤eeTT yÓTT<ä\>∑T yê{Ïqìï+{Ï̇
edüTÔe⁄>± d”«ø£]+∫ dü+|òüT≥q\T>±, dü+uÛ≤wüD\T>±,
bÕÁ‘·\T>± e÷s¡TŒ #˚dæ düe÷»eTTq≈£î #Ó’‘·q´
eT+~+∫ m+‘√ ùde #˚XÊs¡T.

M]ø£Hêï eTT+<äT MπsX¯*+>∑+ |ü+‘·T\T >±s¡T
$yêVü≤eTT\qT $<Ûäyê Áb˛‘·‡Væ≤+#·T#·÷, u≤*ø±
$<ë´uÛ≤´düeTTq≈£î ‘√&ÜŒ≥T>± bÕsƒ¡XÊ\\T kÕúdæ+∫
Hê≥ø£eTT\T, Á|üVü≤düqeTT\ <ë«sê dü+|òüT dü+düÿs¡D≈£î
m+‘√ ø£èwæ #˚XÊs¡T. n˝≤π> ø±\Áø£eTeTT˝À edüTÔe⁄qT
mqTïø=qT≥ j·T+<äTqT bÕÁ‘·, düìïy˚X¯eTT\qT
ø£*Œ+#·T≥j·T+<äTqT m+‘√ yÓ’$<Ûä́ eTT ø£ì|æ+∫q~.
|æ.$.sê»eTHêïsY. ªª‘·ô|Œe]~µµ. ÄÁ‘˚j·T`ªªø£|üŒ\Tµµ,
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ªªmHé.õ.z.µµ ø=&Ü* >√bÕ\sêe⁄ ̀  ªª#Ó’s¡àHéµµ Ç˝≤ _Ûqï
edüTÔe⁄\‘√ _Ûqï _Ûqï e´øÏÔ‘·«eTT\‘√ Hê≥ø£eTT\T
s¡∫+|üã&çq$.

b˛\÷] Vü≤qTeTC≤®qø° sêeTX¯s¡à >±]#˚ s¡∫+#·
ã&çq ªªuÛÑTeq $»j·T+µµ, s¡a÷˙‡\ø°Îu≤sTT, |ü<ä́
e# ·q Hê≥ø±\T, ª ª»Hê≥$˝À »esê\Tµ µ ,
ªª»Hês¡D´+˝À »esê\Tµµ, ªªlHê<ÛäT&ÉTµµ, ªªqqïj·Tµµ,
ªª‹ø£ÿqµµ e+{Ï Hê≥ø±\T ≈£L&Ü Á|üC≤<äs¡D bı+~q$.

Hê≥ø£ s¡#·q˝À πøe\eTT ˙‹uÀ<Û ä, dü+|ò üT
dü+düÿs¡D Ò̋ ø±≈£î+&Ü Äj·÷ n+X̄eTT\ j·T+<ä* ‘·eT
Á|ü‹uÛÑqT #·÷|ü>∑\ $_Ûqï n+X¯eTT\‘√, edüTÔe⁄\‘√
Hê≥ø£ø±\T s¡∫+|üã&çqì. Çẙ ø±ø£, $X̄« $<ë´\j·T
eTT\+<äTqT, Hê≥ø£eTT ø=s¡≈£î Á|ü‘˚́ ø£ $uÛ≤>∑eTT\T
@s¡Œ&ç Hê≥ø£ ø£fi≤ |ü]wü‘·TÔ\T kÕ∆|æ+|üã&çq$.
nqTuÛÑeE„̋ …’q ô|<ä›\T  Á|ü‹uÛ≤e+‘·T …̋’q q≥T\T yê]
s¡#·q\‘√bÕ≥T, W‘ê‡Væ≤≈£î˝…’q Á|ü‹uÛ≤XÊ\T¬s’q
j·TTeø£e⁄\T Hê{Ïø£ s¡#·q\T #˚dæ], dü+Á|ü<ëj·Tj·T
eTTqT bÕ{Ïdü÷Ô Ms¡T düe÷»eTT q+<ä* dü+|òüT≥q\
eT÷\eTTq≈£î yÓ[fl`yê] düè»Hê‘·àø£ X̄øÏÔì Hê≥ø£ ø£fī≈£î
n+~+∫]. Ä+Á<Û ä $X¯«$<ë´\j·TeTTq ø£‹ Ô
yÓ+ø£fÒX¯«s¡sêe⁄, #ê≥¢ lsêeTT >±s¡T, q≥q, s¡#·q,
<äs¡Ùø£‘·« u≤<ä́ ‘·\qT düeTs¡∆e+‘·eTT>± ìs¡«Væ≤+∫].

ˇø£Hê&ÉT dæìe÷ s¡+>∑eTT H˚*q yês¡+<äs¡÷
eTT+<äT>± Hê≥ø£ ø£fi¯̋ À Á|üdæ~∆ bı+~qyêπs, ‘Ó\T>∑T
dæ̇ s¡+>∑eTTq≈£î Ä $<ÛäeTT>± ‘Ó\T>∑T Hê≥ø£ s¡+>∑eTT
ªªJe>∑i¿µµ ªªeT÷\<Ûë‘·Te⁄µµ. ø±\Áø£eTeTT˝À #·ø£ÿ>±
Á|üjÓ÷–+|üã&çq Hê≥ø£eTT\#̊, q≥T\#̊ ñ‘̊Ôõ‘·T …̋’q
yês¡T ô|<ä› ô|<ä› q>∑s¡eTT\˝À Hê≥ø£ ø£fi≤ |ü]wü‘·TÔ\qT
kÕ∆|æ+∫].

$_ÛqïyÓTÆq Ç‹eè‘·ÔeTT\qT rdüTø=ì ‘·s¡Tyê‹
‘·s¡eTT\≈£î e÷s¡Z<äs¡Ùø±\T>± m+<äs√ ì\∫b˛sTT].
|æìXË{Ïº lsêeTeT÷]Ô, ø=Ás¡bÕ{Ï >∑+>±<Ûäs¡sêe⁄,
yÓ÷<äT≈£L] C≤q‡Hé, mHé.ÄsY. q+~ yÓTT<ä\T>∑Tyês¡T

$_Ûqï n+X¯eTT\qT d”«ø£]+∫ düe÷» düeTdǘ \≈£î
‘·eT s¡#·q\ <ë«sê $q÷‘·ïyÓTÆq <Û√s¡DT\˝À
|ü]cÕÿs¡eTT\T #·÷|æ+∫, e÷qe‘·« $\Te\qT ø£fīfl≈£î
ø£{Ïºq≥T¢#·÷|æ+#êsTT.

Hê≥ø£eTH̊~ ̌ ø£ Jeqø£fī, n+<ä* Ç‹eè‘·ÔeTT\T,
bÕÁ‘·\T, düìïẙX̄eTT\T J$‘· düeTdǘ \≈£î |ü]cÕÿs¡eTT
\T>± ñ+&ÉT≥j˚T >±ø£ e÷qe⁄ì eTdüdüT‡≈£î ñ˝≤¢
düeTTqT ≈£L&Ü ø£*Z+#·e …̋qT. Áù|ø£å≈£îì Ä˝À∫+|ü
CÒj·Te …̋qT. ˇø£ Á|ü<äs¡Ùq #·÷dæq ‘·s¡Tyê‘· eT+∫
nqTuÛÑ÷‹‘√ bÕ≥T düeTdü´\≈£î ‘·eT<Ó’q Ø‹˝À
ø£qT>=q>∑*π> Ä˝À#·Hê Ø‹ì, Áù|ø£å≈£î\˝À ø£*–+#·
e …̋qT. πøe\eTT Äø£s¡Ḑ, s¡k˛‘·è‹Ôj̊T >±ø£  Áù|ø£å≈£î\T
düe÷»eTT˝À ‘·eT bÕÁ‘·\qT ‘êeTT |ü]o*+#·T
ø=qTq≥T¢ ñ‘Ô̊õ‘·T\qT #˚j·Te …̋qT. #Ó’‘·q´o*>±
eTìwæì e÷]Ãq|ü⁄&̊ Hê≥ø£ s¡+>∑eTT kÕs¡∆ø£‘· dü‘·Œ¤\‘·
bı+<äTqqT≥ n‹X̄jÓ÷øÏÔ ø±<äT.

eTq+ $qï<ëìì ø=+‘· ø±\eTTq≈£î eT]Ãb˛e⁄≥≈£î
ÄkÕÿs¡eTT ø£\<äT. ø±ì #·÷∫q <äèX¯́ eTT\T eTq
yÓT<ä&ÉT˝À ∫Árø£]+|üã&ÉT≥#˚, yêì Á|üuÛ≤eeTT eTq
eTdüdüT‡ô|’ #ê˝≤ ø±\eTT ì*∫j·TT+&ÉTqT. eTVü‰‘êà
>±+~Û á Hê≥ø£eTT\˝À dü‘·´Vü≤]X¯Ã+Á<ä, ÁX¯eD
≈£îe÷s¡Tì Hê≥ø£eTT\qT #·÷#·T≥#̊ n‘·ì eTdüdüT‡ô|’
n$ ø£*Z+∫q #Ó’‘·q´eTT‘√H˚, ‘·q ‘·+Á&ç CÒãTqT+&ç
&ÉãT“ <=+–*+#·T≥qT ‘·|ü⁄Œ>± rsêàì+#·Tø=ìHê&ÉT,
Bìì ã{Ïº ÁX¯e´ ø±e´eTT\ ìX¯Ãj·T+ãTq ø£Hêï,
<äèX¯´ø±e´eTT\T e÷qe⁄\ eTqdüT‡˝À Hê≥Tø=ì
yê]˝Àì $y˚#·Hê X¯øÏÔì y˚T £̋ÿ*|æ #Ó’‘·q´e+‘·T\T>±
e÷s¡Ã>∑\eì ãTTEyÓ’q~.

ø±e⁄q eT+∫ Hê≥ø£eTT\ Á|ü<äs¡Ùq e\q eTq
düe÷»eTT˝Àì Á|ü»\˝À, Ä˝À#·Hê X̄øÏÔì ô|+bı+~+∫
#Ó&ÉTqT ø£&ç–ẙj·TT≥≈£î düeTdüe÷» e÷s¡Z<äs¡Ù≈£î\T>±
yê]ì r]Ã~<äT›qqT≥˝À m+‘·e÷Á‘·eTT dü+<˚Vü≤eTT

Ò̋<äT. n+<äTπø Á|üdüTÔ‘· Á|üuÛÑT‘·«+ ôV≤#Y.◊.$., msTT&é‡
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yÓTT<ä̋ …’q $wüj·TeTT\qT >∑÷]Ã Á|ü»\˝À ne>±Vü≤q
ø£*Z#·T≥≈£î s¡÷|üø£eTT\qT (f…*|òæ\Tà\qT) ‘·j·÷s¡T
#˚dæ yê{Ïì Á|ü<ä]Ù+#·T#·Tqï$. $<ä́ Ò̋ì yê]˝À á
<äèX̄´ ø±e´eTT …̋’q Hê≥ø£eTT\T m≈£îÿe Á|üuÛ≤eeTTqT
#·÷|æ+∫ #Ó’‘·q´e+‘·T\T>± #˚j·T>∑\eqT≥ Á|ü‘·́ ø£å
ì<äs¡ÙqeTT.

eTT–+|ü⁄ :
ø±\>∑eTq+˝À Hê≥ø£+ dü«s¡íj·TT>∑ B|ü⁄Ô\qTbı+~

H˚&ÉT n+<Ûäø±s¡+˝À Ä]b˛‘·Tqï B|ü+ e …̋ $TDT≈£î
$TDT≈£î eT+≥Tqï~. dæìe÷\T sêø£eTTqT|ü⁄ düe÷»+
˝Àì Á|ü»\≈£î kÕ+|ò üTø£ bÂsêDÏø£, ◊‹Vü‰dæø£,
dü+<̊XÊ‘·àø£, $H√<ë‘·àø£yÓTÆq Hê≥ø±\T mH√ï, mHÓïH√ï
Á|ü»\qT n\]+∫q$. ÄHê{Ï Á|ü»\≈£î Hê≥ø± Ò̋ ̌ ø£
ø±\πøå|ü $H√<ë‘·àø£yÓTÆq edüTÔe⁄. Hê≥ø£eTT˝Àì
bÕÁ‘·\T, n$ #Óù|Œ dü+<˚X¯+ ÄHê{Ï Á|ü»\≈£î
•s√<Ûës¡́ +, H˚{Ï dæìe÷\T Á|ü»\≈£î $H√<ëìï |ü+#·T
‘·THêïj˚T ‘·|üŒ, m≥Te+{Ï $\Te\qT, dü+<˚XÊ\qT

Çe«&É+ ̋ Ò<äT, ø±ãfÒº e÷qe‘·«  Á|üuÛÀ<ää+˝À Hê{Ïø±\T
$X‚wü uÛÑ÷$Tø£qT b˛wædüTÔHêïsTT.

d æìe÷\˝À b˛w æ+∫q bÕÁ‘ ·\qT ‹]–
e÷s¡Ã Ò̋eTT, ø±ì Hê≥ø£+˝À düe÷#êìøÏ nqT>∑TD+>±
e#˚Ã e÷s¡TŒ\qT, yÓ’$<Ûë´\qT m|üŒ{Ïø£|ü⁄Œ&ÉT e÷]Ã
Á|ü‘·´øå±qTuÛÑ÷‹ì $T–˝ÒÃy˚ Hê≥ø±\T. n≥Te+{Ï
s¡düe‘·Ôs¡yÓTÆq Hê≥ø±\qT H˚&ÉT C≤‘·s¡\˝ÀqT,
‹s ¡TD≤fi ¯ fl˝ÀqT, | ü+& ÉT> ∑\ d ü+< äs ¡ “ ¤eTT>±,
yê]¸ø√‘·‡yê\˝À, kÕï‘·ø√‘·‡yê\˝À Á|ü<ä]Ù+#·ã&ÉT
‘·THêïsTT. Ç˝≤ ø±ø£, Ç~es¡˝À ˝≤>∑ Hê≥ø±\≈£î
ÁbÕ<Ûëq´‘· Çyê«*. Mì e\q mH√ï ≈£î≥T+u≤\T
JeHê<Ûësêìï bı+<äT‘êsTT. ñ<ë: düTs¡_Û Hê≥ø£
ø£+ô|˙, ‘·<äqT>∑TD+>± Hê≥ø£s¡+>∑+ m+‘√ n_Ûeè~∆
#Ó+~+~. Hê≥ø£ s¡+>±ìï n_Ûeè~∆ |üs¡#·&É+ @ ̌ ø£ÿì
#˚‹˝ÀH√ ̋ Ò<äT. Ç~ düe÷»+˝Àì n+<ä] u≤<Ûä́ ‘·.

ªªÄ+–ø£+ uÛÑeq+ j·Tdü«yê∫ø£+ düs¡«yê»àj·T+
ÄVü‰s¡«+ #·+Á<ä‘êsê~ ‘·+e+<˚ kÕ‹«ø£+ •e+µµ

ñ|üj·TTø£Ô Á>∑+<∏äÛädü÷∫ :
1. Ä+Á<ÛäHê≥ø£ s¡+>∑ #·]Á‘· - $TøÏÿ*H˚ì sê<Ûëø£èwüíeT÷]Ô
2. uÛ≤s¡‘·Hê≥ø£ #·]Á‘· - ‘Ó\T>∑T nø±&É$T
3. n\Hê{Ï Hê{Ïø£\T - Ç+Á<ä>∑+{Ï lø±+‘·X¯s¡à
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ª<̊X̄eT+fÒ eT{Ïºø±<√jYT <̊X̄eT+fÒ eTqTwüß˝ÀjYTµ
nH˚ ø£$ yê≈£îÿ eTq≈£î ‘Ó\TdüT. m+<äs√ eTVü‰ø£e⁄\T
‘·eT $<ä«‘·TÔ #˚‘·, ø£eq|ü{ÏeT#˚‘· kÕVæ≤rd”eTqT
|ü+&ç+#ês¡T. >=|üŒø±yê´\‘√ qe´Ø‘·T\‘√ yê<ë\‘√
$_Ûqï Á|üÁøÏj·T\˝À ø=‘·Ô|ü⁄+‘·\T ‘=øÏÿ+#ês¡T. nsTT‘̊
yê]˝À ø=+<äs¡T e÷Á‘·y˚T Á|ü»\ Jeq$<Ûëq+˝À
eTẙTø£yÓTÆ  s¡#·q\T #̊kÕs¡T. ÁX̄yÓTÆø£ Jeq kÂ+<äsê´ìï
>±+∫, yê] ø£wüºdüTU≤\qT nqTuÛÑ$+∫, |ü\e]+∫,
#Ó’‘·q´+ ø£*–+∫, q&ç|æ+∫q yêπs Á|üC≤ø£e⁄\T>±
ì*#ês¡T.ªdüTø£$ J$+#·T Á|ü»\ Hê\Tø£\ j·T+<äTµ
nì C≤wüßyê |ü*øÏq≥T¢ ‘·q bÕ≥<ë«sê Á|üC≤JeHêìï
n+<äT˝Àì Ä≥Tb˛≥T¢ ˝À≥TbÕ≥¢qT, ‘·]–b˛‘·Tqï
|ü˝…¢ kÂ+<äsê´ìï, ø=\¢>=&ÉT‘·Tqï kÕÁe÷»´yê<ëìï
m\T¬>‹Ô #ê{Ïq Á|üC≤ø£$ >√s¡{Ï yÓ+ø£qï.

bÕ≥ ÁbÕX¯düÔ´+ :
kÕVæ≤‘·́ Á|üÁøÏj·T\˝À bÕ≥~ düeTTqï‘· kÕúq+. »q

Vü≤<äj·÷ìøÏ düMT|ü+>± yÓ[flq Á|üÁøÏj·T Ç~. ‘Ó\+>±D
ÁbÕ+‘·+˝ÀbÕ≥øÏ ÁbÕ<Ûëq´+ m≈£îÿe. bÕ≥˝ÀH˚ Jeq
yÓ’XÊ\´+, $düÔ‹ n~Ûø£+. ‘Ó\+>±D kÕj·TT<Ûäb˛sê≥
ø±\+ qT+&ç H̊{Ï es¡≈£î bÕ≥ X̄øÏÔe+‘·yÓTÆq kÕ<Ûäq+>±
ø£e⁄\T ñ|üjÓ÷–+#·T≈£îHêïs¡T. ø£e⁄\ •\ŒHÓ’|ü⁄D´+,
dü»Hê‘·àø£ kÕeTs¡ú´+ bÕ≥øÏ n‘·T´qï‘· kÕVæ≤r
>ös¡yêìï düeT≈£LsêÃsTT. á $<Ûä+>± bÕ≥ì dü‘·ÿ
]+∫q ø£e⁄\˝À y˚T{Ï ‘Ó\+>±D H˚\‘·*¢ eTT<äT›_&É¶
>√s¡{Ï yÓ+ø£qï.

‘Ó\+>±D JeuÛ≤wü˝À bÕ≥ì sêdüTÔqï|üŒ{Ïø°
Ç‹e‘·Ô+˝Àq÷, n_Ûe´øÏÔ̋ Àq÷ düø£\|ü]<ÛäT*ï <ë{Ï
eTVü‰dü«s¡÷bÕìï dü+‘·]+#·T≈£îHêïsTT yÓ+ø£qïbÕ≥\T.
‘Ó\+>±DH̊\ì, áH̊\MT<ä eTqTwüß\ ãVüQfībÕsêÙ\

J$‘êìï Á|ü‹|òü*+∫q|üŒ{Ïø° Ç‘·ì bÕ≥\T Çø£ÿ&çøÏ
|ü]$T‘·+ ø±˝Ò<äT. Ç‹e‘êÔ˝À¢q÷ e´øÏÔø£s¡D˝ÀqT
$düÔ‹ì dü+‘·]+#·T≈£î+~.

Á|ü<Ûëq+>± Á|üø£‹, |ü˝…¢J$‘·+˝Àì dæú‹>∑‘·T*ï,
e÷s¡TŒ*ï, yÓ’s¡T<Ûë´\‘√ ≈£L&çq Jeqdü+ẙ<äHêìï ‘·q
bÕ≥˝À¢ #ÓãT‘ê&ÉT yÓ+ø£qï. nsTT‘˚ Ä |ü̋ …¢ πøe\+
‘Ó\+>±D|ü˝…¢ e÷Á‘·y˚T ø±<äT. ‘Ó\T>∑T H˚\ q\T
eT÷\˝≤ nìï |ü̋ …¢\≈£î ôd’‘·+ e]Ô+#̊ yÓ’XÊ\´+ yÓ+ø£qï
bÕ≥˝À¢ ñ+~.

>√s¡{Ï yÓ+ø£qï s¡#·q\T n\ôd+Á<äe+ø£, @≈£îHê<ä+
yÓ÷‘·, πs\|üP‘·\T, es¡<ä>∑÷&ÉT, –#·Ãqï –]eT …̋¢̋ À
yÓTT<ä\>∑T yê{Ïì |ü]o*ùdÔ edüTÔyÓ’$<Ûä́ + nq+‘·+.
•\ŒHÓ’|ü⁄D´+ $\ø£åD+>± ø£ì|ædüTÔ+~. #ê˝≤eT+~
ñù|øÏå+#˚ n+XÊ˝À¢ì rÁe‘·qT |ü{Ïº+#·T≈£îì yê{Ï
˝À‘·TqT Á>∑Væ≤+∫ bÕ≥ø√dü+ Á|ü‘˚´ø£+>± ø£düs¡‘·TÔ
#˚dæq≥T¢>± >±ø£ sêj·T≈£î+&Ü ñ+&É̋ Òì‘·q+ qT+∫
sêdæq≥Tº>± nì|ædüTÔ+~. #ê˝≤eT+~ e#·q ø£$‘·«+˝À
kÕ~Û+#·˝Òì >±&Û É‘·, kÕ+Á<ä‘· yÓ+ø£qï bÕ≥˝À¢
#·÷&Ée#·TÃ.

ø£$‘·«e´ø°Ôø£s¡D ¬s+&ÉT s¡ø±\T>± #·÷kÕÔ+. ˇø£{Ï
me]ø° ‘Ó*j·Tì $wüj·÷ìï n+<ä+>± #Ó|üŒ&É+. ¬s+&√~
n+<ä]øÏ ‘Ó*dæq $wüj·÷ìï n<äT“¤‘·+>± Ä$wüÿ
]+#·&É+. Ç+<äT˝À ¬s+&√~ #ê˝≤ ø£wüº+ n+<ä]ø°
‘Ó*dæq ì‘·´+#·÷ùd $wüj·÷\qT n_Ûe´ø°Ôø£]+∫,
Äø£≥Tºø√yê\+fÒ m+‘√ H˚s¡Œ]‘·q+ ø±yê*. n˝≤
n<äT“¤‘· HÓ’|ü⁄D´+ ø£*–q Ä<ÛäTìø£‘·s¡+ø£e⁄\˝À >√s¡{Ï
yÓ+ø£qï n+<Óẙdæq #̊sTT.

|ü̋ …¢ e÷]+<ë? Á|üC≤Jeq+ yÓTs¡T>∑sTT+<ë?
yÓ+ø£qïbÕ≥˝À¢ |ü̋ …¢, Á|üø£‹ e÷Á‘·y˚Tø±<äT |ü≥ºD,

>√s¡{Ï yÓ+ø£qï bÕ≥˝À¢ Á|üC≤Jeq+
` &Üˆˆ. ¬ø. düTπswt, ‘Ó\T>∑Tn<Ûë´|ü≈£î\T, Á|üuÛÑT‘·« &çÁ^ ø£fi≤XÊ\, Vü≤j·T‘·ï>∑sY, õ˝≤¢. s¡+>±¬s&ç¶
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q>∑s¡ J$‘· ˇ‹Ôfi¯fl q&ÉTeT q*–b˛‘·Tqï eTqTwüß\
e´<∏ä ñ+~. eT<Ûä´‘·s¡>∑‹ eTqTwüß\ yÓ’s¡T<Ûë´\T,
ns¡ús¡Væ≤‘·  Äsê“¤{≤\T ø£ì|ækÕÔsTT. á s¡ø£+>± J$‘·|ü⁄
düø£\ bÕsêÙ«ìï m˝≤ |ü≥Tºø√>∑*>±&Ü nì|ædüTÔ+~.
n‘·ì bÕ≥\T #·~$‘˚ eTq+ mø£ÿ&É ñHêï+? @$T
ø√˝ÀŒ‘·THêï+? m≥T>± Á|üj·÷DÏdüTÔHêïyÓ÷ #ÓãT‘ê&ÉT.

H̊&ÉT n+<äs¡÷ |òüTq+>± #Ó|ü⁄Œ≈£î+≥Tqï á ªôV’≤f…ø̆µ
j·TT>∑+˝À ù|<äyê&ÉT ;<ä]ø£+˝ÀH˚ eT–Zb˛‘·THêï&ÉT.
$<ä́  yÓ’<ä́ +, ≈£L&ÉT>∑T&É¶, >∑÷&ÉT ø£̇ dü nedüsê\T ≈£L&Ü
rs¡&É+ ̋ Ò<äì u≤<Ûä|ü&É‘ê&ÉT yÓ+ø£qï. n+‘̊ø±<äT ì\Bdæ
n&ÉT>∑T‘ê&ÉT.

@$T e÷πs @$T e÷¬sqT sê! á ù|<ä\ Áã‘·T≈£î\T
m+<äTøÏ+‘· V”≤q+>∑TqïsTTs√!
n+>±s¡ø£Á>∑Vü≤eTTMT<ä n&ÉT>∑T ô|&É‘ê&É+≥ eTìwæ
#·+Á<äeT+&É\+MT<ä ̌ ø£&ÉT $+<äTôVA≥ Ÿ̋ ø£&É‘ê&É+≥
eT+&É̋ ≤ìø√ Ç+≥¬sï{Ÿ e÷&É̋ Ÿ >± H̊&=∫Ã+<ä+{≤
kÕºø˘ e÷¬sÿ{Ÿ πsfÒ ô|]– Ç+&çj·÷ #·Tø£ÿ\
¬ø–dæ+<ä+{≤
á dü+|ü<ä ô|+∫q ø£wüºJe⁄\≈£îs√ áHê{ÏøÏ >∑÷&Ü
ø£+{Ïì+&Ü XÀø£eTTqï~sê            ˆˆ@$T e÷πsˆˆ
nì Á|ü•ïkÕÔ&ÉT.
XÊÁdüÔkÕ+πø‹ø£ s¡+>±\˝À eTq+ n_Ûe~∆ kÕ~Û+#·&É+

eT+∫<˚. nsTT‘˚ n+<äT≈£î ø±s¡≈£î …̋’q ÁX¯eTJe⁄\qT
$düà]+#·&É+ ‘·>∑<ä+{≤&ÉT. H˚{Ïø° m+‘√eT+~ ìs¡T
ù|<ä\T ø£cÕº\ø£&É*ì á<äT‘·THêïs¡T. yê] ø£˙dü
nedüsê\qT rs¡Ã Ò̋ì j·÷+Á‹ø£ n_Ûe~∆ me]ø√dü+?

|ü̋ …¢ kÂ+<äs¡́ + :
|ü˝…¢˝À |ü⁄{Ïº ô|]–q yÓ+ø£qï≈£î nø£ÿ&ç Á|ü‹

#Ó≥Tº,|ü⁄≥º, >∑≥Tº, #˚qT#Ó\ø£ n˙ï H˚kÕÔ˝Ò. nø£ÿ&É
‹]>±&˚ Á|ü‹|üøÏå, q&Éj·÷&˚ »+‘·Te⁄\T, Á|üeVæ≤+#˚
q<äT\T, yê>∑T\T, e+ø£\T n˙ï Ä‘·àã+<ÛäTe⁄˝Ò.
n+<äTπø Á|ü‹ |ü⁄e⁄«˝ÀqT, HÓ\e+ø£ qe⁄«˝ÀqT
|ü⁄\øÏkÕÔ&ÉT.

Hê |ü̋ …¢ n+<ë\T #·÷dæ‘˚ ø£qT$+<äTs√
Hê |ü̋ …¢ n+<ë\T
m‘·TÔ e+|ü⁄\‘√ì &=+ø£<ës¡T\ #·÷&ÉT
@|ü⁄>± ô|]–q≥Tº j·÷|ü\T á<äT\T #·÷&ÉT
n\T¢≈£îqï n&É$ r>∑\ <=+&Ébı<ä\Ts√ |Hê |ü̋ …¢|
kÕs¡eTT Ò̋ì uÛÑ÷eTT\ }s¡T #·T≥º+‘ê yÓTT\dæ
u≤¬s&ÉT eT+<ä\ ø=q\≈£î ã+>±s¡|ü⁄ eHÓï>∑*–
e+^q bı<ä\\¢ ‘·+π>&ÉT |üP\THêïjÓ÷ |Hê |ü̋ …¢|
Ç˝≤ Á|ü‹ ‘·s¡Te⁄, #Ós¡Te⁄, #Ó≥Tº, |æ≥º˝Àì

kÂ+<äsê´ìï |ü˝…¢ dü«#·Ã¤<äHêìï ÄkÕ«~+|üCÒkÕÔ&ÉT.
eTq\qT Ä düVü≤» yê‘êes¡D+˝À $Vü≤]+|ü
#˚kÕÔ&ÉT.nsTT‘˚ e÷s¡T‘·Tqï ø±\+˝À Á|üø£‹˝À
ndüe÷q‘·\T yê‘êes¡D ndüeT‘·T\´+ @s¡Œ&çq|ü⁄Œ&ÉT
ø£s¡Te⁄ø±≥ø±\T dü+uÛÑ$ùdÔ <äT'œkÕÔ&ÉT. eTqeTT Á|üø£‹
eqs¡T\qT bÕ&ÉT #˚düTÔHêïeTì yêb˛‘ê&ÉT.

yê>∑T m+&çbÕjÓTs√ ô|<äyê>∑T ‘·&çù|>∑Tm+&ç bÕjÓTs√
n+<ë\ <äT+<äT_Û n\ôd+Á<äe+ø£ m\yÓTs¡T|ü⁄r>∑
‘·&ç|üs¡T|ü⁄ã+&É- Äs¡T>±\+ bÕπs yê>∑T\ ̇ {Ï#·Tø£ÿ ̋ Òø£bÕjÓT
yê>∑T m+&çbÕjÓTs√
nì yê>∑T\T e+ø£\qT dü+s¡øÏ å+#·Tø√yê\ì

ñ<√“~ÛkÕÔ&ÉT. ˙{Ï dü+øå√uÛÑ+‘√ ø=≥Tº $T{≤º&ÉT‘·Tqï
H˚{Ï‘·s¡+, ˙{Ïj·TT<ë∆\qT m<äTs√ÿuÀj˚T sêuÀj˚T
‘·sê\≈£î ôV≤#·Ã]ø£ C≤]#˚kÕÔ&ÉT.

|ü̋ …¢̋ À¢ u≤\´+ :
e÷qe J$‘·+˝À ø£̋ ≤¢ø£|ü≥+ ms¡>∑ì u≤\´+ ̌ ø£

eT<ÛäTs¡düà‹. n+<äT˝ÀHê |ü̋ …¢̋ À¢ ∫qï|ü⁄Œ&ÉT Ä&ÉT‘·÷
bÕ&ÉT‘·÷ #˚\ yÓ+ã&ç, >∑≥¢ yÓ+ã&ç, ÇdüTø£‹HÓï˝À¢
$Vü≤]+#˚ <äXÊ´\T eTH√Vü≤s¡+. @~ »]–Hê
e÷ø√düy˚T, @~ #·÷dæHê n~e÷<˚ nì m\¢\T Ò̋ì
ùd«#êÃ¤ $Vü≤+>±\ e÷~]>± m–πs |æ\¢\ eTqdüÔ‘ê«ìï
m+‘√ n+<ä+>± ‘·q bÕ≥\˝À Ä$wüÿ]+∫ n+<ä]ì
ˇø£kÕ] ‘·eT n+<äyÓTÆq u≤\´ J$‘·+˝ÀøÏ ‘=+–
#·÷ùd˝≤ #˚kÕÔ&ÉT.
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bÕ≥ bÕ&˚{Ï |æ\¢\T }≥ ôd*eT˝À¢
Ä≥˝≤&̊{Ï |æ\¢\T yÓ÷≥–]ø£̋ À¢
yê>∑T˝Àì #̊|ü̋ À Ò̋ á<äT‘·THêïs√
bı<äT›q ¬s\T¢>∑&ç¶̋ ≤>± }<äT‘·THêïs√
@ Ò̋ mHÓï˝À¢ |æ\¢\T @ Ò̋ mHÓï˝À¢
m‘·TÔ e+ø£s¡ >∑≥Tº qT+∫ e+|ü⁄˝À<äT+øÏÁH√
yÓT‘·Ôì ÇdüTø£≈£î|üŒ\ MT<ä >∑+‘·T Ò̋düTÔÁH√
∫{Ïº #˚‘·T\‘√H˚ |æ≥º>∑÷fi¯ófl ø£&ÉT‘·TÁH√
|æøÏ*|æ≥º\ #·÷∫ >∑÷{ÏøÏ s¡eTàì |æ*∫ÁH√
@{Ï ¬øs¡{≤\‘√ì b˛{° |ü&ÉT‘·TÁH√
m–πs ø=+>∑\ u≤s¡T #·÷dæ |üs¡T>∑T\T ô|&ÉT‘·TÁH√
@ Ò̋ mHÓï˝À¢ |æ\¢\T @ Ò̋ mHÓï˝À¢
n˝≤ Äq+<ä+>± kÕ–b˛j̊T |æ\¢\T ô|’qyÓfi‚¢ ø=+>∑\

>∑T+|ü⁄qT #·÷dæq|ü⁄Œ&ÉT dü+‘√wü+>± #̊‘·T\T ‹|ü⁄Œ‘·÷
‘·eT>√fi¯flô|’ ù|s¡T #ÓøÏÿbıeTàì ne÷j·Tø£+>±
n&ÉT>∑T‘·T+{≤s¡T. ‘·eT >√fi¯flô|’ ñqï ‘Ó\¢{Ï eT#·Ã\T
#·÷dæ  bÕ\Tb˛dæ b˛j·÷j·TìÄq+<ä|ü&É‘ês¡T.

>±*˝Àq á<äT≈£î+≥÷ >∑+>∑ yÓ’|ü⁄s¡T≈£î‘·THêï ø=+>∑e÷à
z ø=+>∑e÷à- |ü˝…¢ |æ\¢&ÉT>∑T‘·T+Á&ÉT bÕ\+≥
b˛dæb˛y˚ ø=+>∑e÷à
>√s¡Tô|’ ù|s¡+≥ sêdæb˛y˚ ø=+>∑e÷à
n˝≤ dü«#·Ã¤yÓTÆq uÛ≤eq˝À ô|s¡>±*‡q u≤\´+,  H̊{Ï

ø£+|üP´≥sY j·TT>∑+˝À  @yÓTÆb˛‘·T+<√? @ ø£+|üP´≥sY
π>yéT‡ #·Áø±\ øÏ+<ä q*–b˛‘·T+<√ áHê{Ï ‘·s¡y˚T
Ä˝À∫+#ê*.

#˚‹e‘·TÔ\T :
<˚XÊìøÏ |ü̋ …¢̋ Ò |ü≥Tºø=eTà\T. #˚‹e‘·TÔ\T, ≈£î{°s¡

|ü]ÁX̄eT\T e]∆*¢q|ü⁄Œ&̊ <̊X̄kÂuÛ≤>∑́ + $\dæ\T¢‘·T+<äì
#Ó|æŒq >±+BÛ>±] e÷≥\T nø£ås¡dü‘ê´\T. nsTT‘̊ H̊&ÉT
|ü̋ …¢̋ Àì e‹Ô|üqT\ yês¡T m˝≤ ñHêïs¡T? ˇø£|ü⁄Œ&ÉT
edüTÔe÷]Œ&ç e´edüú˝À ˇø£]H=ø£s¡T Ä<ä]+#·T≈£îqï
#̊‹e‘·TÔ\T @yÓTÆHêsTT?

≈£îeTà]yêeTT\ ‘·TeTà\T yÓTT*ôdqT
ø£eTà] ø=*$T˝À <äTeTTà πs¬>qT
ô|<ä›u≤&çX¯ yÓTT<äT› u≤]q~
kÕ …̋\eT>∑Z+ dü&ÉT>∑T*]–q$
Hê #˚‹e‘·TÔ\ #˚‘·T*]–HêjÓ÷ Hê |ü̋ …¢̋ ÀHê
Á>±eTdü«sê»´+ >∑+>∑̋ Àq u≤j˚T á <˚X¯+˝ÀHê

ˆˆ|ü̋ …¢ ø£̇ ïs¡Tˆˆ
|ü˝…¢ ø£˙ïs¡T ô|&ÉT‘·T+<äì, ø£ì|æ+#·ì ≈£îÁ≥˝À

düeTdüÔ e‹Ô|üqT\ yês¡T q*–b˛‘·THêïs¡ì yÓ+ø£qï sêdæq
bÕ≥ ‘Ó\T>∑T<˚X¯+ n+‘·≥ e÷s¡TyÓ÷–+~.m+<äs√
$eTs¡Ù≈£î\ eTqïq\T bı+~+~. kÕe÷õø£, Ä]úø£,
sê»ø°j·T, kÕÁe÷»´yê<ä |ü⁄Hê<äT*ï ø£~*+∫+~. H̊{Ï
düe÷»+˝À »s¡T>∑T‘·Tqï |ü]dæú‘·T*ï ø£fi¯¢≈£î ø£{Ïº
# ·÷|æ+∫+~.Ä e‹Ô˝ÀH˚ ø=qkÕ> ∑≈ £îqï y ˚ πs
Á|ü‘ê´e÷ïj·T+ #·÷|æ+#˚ Hê<∏äT&˚ ̋ Ò&ÉT.

á<äT\˙ï e{Ïº yÓTT<äT›̋ …’q$ á‘·ø£\T¢ ã+>±s¡yÓTÆq~
eT+<äT ø£*|æq ø£\T¢qT ‘ê–q eT+~ ø£+&É¢
ì+&É÷düT …̋’q$
#·\¢ì ;s¡T $d”ÿ me&ÉT |ü+ù| Hê |ü̋ …¢̋ À¢øÏ
ãTdüT‡q bı+π> ô||æ‡ø√\ e#˚Ã Hê |ü̋ …¢̋ À¢øÏ

ˆˆ|ü̋ …¢ ø£̇ ïs¡Tˆˆ
Ç˝≤ eT©ºH˚wüHé ø£+ô|˙\ >∑T]+#˚ ø±ø£ |ü̋ …¢̋ À¢

n+‘·]+∫b˛‘·Tqï ø£fi¯\T ø£fi≤ø±s¡T\T, <äØ®, $X¯«ø£s¡à,
ø£+kÕ*, ∫qï yê´bÕs¡T\T, ãT&É>∑»+>±\T yÓTT<ä̋ …’q
yê] n>∑#ê≥¢qT Á|ükÕÔ$dü÷Ô bÕXÊÃ‘·´ <Û√s¡DT\qT
m+&É>∑&É‘ê&ÉT. Á|üC≤Jeq+˝Àì Á|ü‹n+XÊìï düŒ•dü÷Ô
kÕπ> áπ>j·T+ áX¯‘êu≤›ìπø ôV’≤ …̋’{Ÿ >± ì\TdüTÔ+~
nì #Ó|üŒ&É+˝À n‹X̄jÓ÷øÏÔ ̋ Ò<äT.

dü+ã+<Ûä u≤+<Ûäyê´\T :
mìï ‘·sê\T e÷]Hê mìï j·TT>±\T >∑&ç∫Hê

e÷qe Áù|eTdü+ã+<Ûë\T ì‘·´+ ø=qkÕ>∑T‘·÷H˚
ñ+{≤sTT. ≈£î≥T+ã+ ‘·*¢<ä+Á&ÉT\T, ø=&ÉT≈£î\T
≈£L‘·Tfi¯ó¢, ‘ê‘·j·T´ HêqeTà, neTàeTà Ç˝≤ Áù|eTqT
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|ü+#̊ Äràj·T nqTã+<Ûë\T, nqTsê>±\T e÷qe»qà
ñqï+‘· es¡≈£î ñ+{≤sTT. düTK<äT'U≤\T yê{Ï yÓqï+fÒ
ñ+{≤sTT. |ü̋ …¢̋ À¢ì eTqTwüß\eT<Ûä́  ñ+&̊ nqTsê>∑,
ÄbÕ´j·T‘·\qT $e]+#̊ düìïẙXÊ\T yÓ+ø£qï bÕ≥˝À¢
ø√ø=\¢\T.

H˚{Ïø° |ü̋ …¢̋ À¢ düs¡T≈£î\T ì‘ê´edüsê\ edüTÔe⁄\T
ø=q&ÜìøÏ dü+‘·˝Ò Ä<Ûës¡+. Ä dü+‘· jÓTTø£ÿ
kÂ+<äsê´ìï e]ídü÷Ô ˇø£ |ü̋ …¢ |ü&ÉT#·T n+‘·s¡+>±ìï
Ä$wüÿ]kÕÔ&ÉT ø£$.

neTà Hêj·Tq MT<ä u…+>∑ô|≥Tº≈£îqï
n‹Ô+{Ï ø=∫Ãq ø=‘·Ô ø√&É\T |æ\¢
düs¡T≈£î\ HÓ|üeTT‘√ dü+‘·ø£+≥ì e∫Ã
|ü⁄{Ïºq÷s=˝À¢ùdÔ |ü≥Tºø√ì @&çÃ
#Ó̋ …¢* ‘·eTTàì πøåeT&ç–q+ø£
neTàqTs¡eTàqeTì #Ó|æŒ sê>±\T ô|&ÉT‘·T+~

ˆˆdü+‘ê e÷}s¡T dü+‘·̂ ˆ
n˝≤π> dü+kÕs¡+˝Àì dü]>∑eT*ï, ù|<ä]ø£+˝À #ê*

#ê\ìJ‘·+‘√ uÛ≤sê´uÛÑs¡Ô\T dü+kÕs¡HêeqT HÓ≥Tº
ø=düTÔqï|ü⁄Œ&ÉT m˝≤+{Ï ̌ &ç<äT&ÉT≈£î\T m<äTs¡e⁄‘êjÓ÷
$ì|æ+∫, yê] nH√´q´‘·qT Ä<ÛäTìø£ »+≥\≈£î
>∑TDbÕsƒ¡+>± $e]kÕÔ&ÉT.

‘ê– ô|fi¯fl+‘√ì ‘·>∑Te⁄|ü&É‘ê&=ø£&ÉT
‘ê>∑eTì ô|fi≤¢ìï Áã‹$T˝≤&ÉT‘·&=ø£&ÉT
Ns¡ uÒs¡+ø±&É ∫qï>=&Ée »]–
n*–Hê ô|fi≤¢ìï n&ÉT≈£îÿ+{≤&=ø£&ÉT
 dü+‘·̋ À dü+kÕs¡eT+‘· ãj·TfÒdüTø=ì
Ç+{Ïø=j̊T´eTT+<äT Ç<ä›s=ø£≥e⁄‘ês¡T

ˆˆdü+‘· e÷ }s¡Tˆˆ

|ü>∑{Ïø£\\Tø£H˚ j·TTe‘· :
ªø£\\Tø£q+&ç.. yê{Ïì kÕø±s¡+ #˚düTø√+&çµ e÷J

sêÁwüº|ü‹ nãT›̋ Ÿ ø£̋ ≤+ ñyê#·. nsTT‘˚ #ê˝≤eT+~
j·TTe‘· Ä<ÛäTìø£ JeHêìøÏ n\yê≥T|ü&ç ø£wüº+ Ò̋≈£î+&Ü
ñqï‘·kÕúsTTøÏ #˚s¡Tø√yê\ì Äsê≥|ü&ÉT‘·T+{≤s¡T.
n˝≤+{Ï yê]øÏ ẙT\Tø=\T|ü⁄>±...

eyê«πs e÷y√ìøÏ e∫Ã+<ä+≥ z ø£̋ ≤
eyê«πs e÷y√ìøÏ
Ç+≥sY |üØø£å sêdæ m+Áf…Hé‡ ̂ øÏq≥Tº
sêeTj·T´ ø√∫+>∑T˝À sê´+≈£î ‘Ó#·TÃ≈£îqï≥Tº
Ks¡>¥ |üPsY ◊◊{°̋ À ø£+|”¢{Ÿ #˚dæq≥Tº
{≤{≤ ø=\Tyê|òüs=ùdÔyÓsTT{Ï+>∑T˝À ô|{Ïºq≥T¢
MkÕ<=]øÏ nyÓT]ø±≈£î ̋ Ò∫ ô|’øÏb˛sTTq≥T¢

ˆˆeyê«πsˆˆ
á ÄX¯\˙ï eT+∫y˚ ø±˙ Ä#·s¡D˝À ô|≥ºø£b˛‘˚,

ø£wüº|ü&ç #·<äeø£b˛‘˚ n$ n&çj·÷X¯\T ø±ø£ ‘·|üŒ<äì
ôV≤#·Ã]kÕÔ&ÉT. Ç+ø± dæìe÷yê´yÓ÷Vü≤+, p<ä+ e+{Ï
e´düHê\≈£î j·TTe‘· <ä÷s¡+>± ñ+&Ü\ì Äø±+øÏåkÕÔ&ÉT.

ø£$ Áø±+‘·<ä]Ù. düe÷»+˝Àì $wüj·÷\qT m‹Ô
#·÷|ü&Éy˚T ø±≈£î+&Ü eT+∫#Ó&É¶\qT $y˚∫+#˚ ‘ê‹«
≈£î&ÉT. n+‘˚ø±≈£î+&Ü uÛÑ÷‘· es¡Ôe÷q uÛÑ$wǘ ‘·TÔ\˝À
»]π> eT+∫ì Á|üuÀ~Û+∫ e÷s¡Zìπs›X¯+ #˚j·T>∑\yê&ÉT.
á ì‘·´ #Ó’‘·q´Ádüe+‹˝À ‘˚*j·÷&É #˚dæq ø£$
>√s¡{ÏyÓ+ø£qï eTVü≤˙j·TT&ÉT. Á|üC≤ JeqÁ|üj·÷D+
nuÛÑT´<äj·T |ü<∏ä+˝À |üj·Tì+∫q Hê&ÉT, Á|ü»\+‘ê
düTKXÊ+‘·T\‘√ eTq>∑*–q|ü ⁄Œ& ÉT, n+<ä]ø °
düeTHê´j·T+, düe÷q neø±XÊ\T ø£*–q|ü⁄Œ&˚ ø£$‘·
\ø£ǻ + HÓs¡ẙs¡T‘·T+~.

ñ|üj·TTø£Ô Á>∑+<∏ë\T :
1. n\ôd+Á<äe+ø£ 2. @≈£îHê<ä+ yÓ÷‘·
3. πs\|üP‘·\T 4. es¡<ä>∑÷&ÉT- >√s¡{Ï yÓ+ø£qï bÕ≥\T
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Ä~eT es¡Zs¡Væ≤‘· düe÷C≤\˝À ø£fi¯\˙ï ≈£L{Ï
ô|+|ü⁄<ä\ ø√dü+ ‘√&ÉŒ&˚ Á|üjÓ÷»ø£s¡yÓTÆq $<ä´˝Ò.
yêqs¡Tì qT+&ç qs¡T&ÉT |ü]D$T+#êø£, ‘·q ø±fi¯flô|’
‘êqT ì\ã&Ü¶ø£, #˚sTT ‹]>±ø£, |üìeTT≥T¢ #˚düTø=H˚
$<ä́  |ü≥Tºã&Ü¶ø£, Ä~e÷qe⁄\T ÁbÕ<∏ä$Tø£ ø£fi¯\qT
dü+|ò üTJ$‘êìøÏ yê&ÉT≈£îH˚yês¡T. ÁX¯eT˝ÀqT+∫
ÁX̄eTø√dü+ ø£fī\T |ü⁄{≤ºsTT.

ˇø£] e⁄<̊›XÊ\qT Ç+ø=ø£]øÏ ôd’>∑\‘√ #Ó|ü⁄Œø=+≥÷
y˚{≤&˚<äX¯˝À ø£*dæø£≥Tº>± ≈£L‘·\T ô|{ÏºHê, ≈£î|æŒ
>∑+‘·T\T ẙdæHê, ≈£Lìsê>±\T rdæHê, ≈£L≥|ü⁄ ∫+<äT\T
‘=øÏÿHê! >√&É\ô|’ u§eTà\T ^dæHê, @ e÷qe
yê´bÕs¡yÓTÆHê ≈£L{Ï ø√düẙT »]π><̊.  Ä~eTdüe÷»+˝À
e÷qe⁄\+<äs¡÷ ø£*dæ ñqïfÒ¢  ø£fi¯\˙ï ≈£L&Ü ø£*dæ
ñeTà&ç>± e⁄+&̊ẙ. yÓTT≥ºyÓTT<ä{Ï yÓ÷‘· (yê<ä́ +) ≈£L‘·
(X¯ówüÿ X¯u≤›\T), Ä≥ (q‘·́ +) e÷Á‘·y˚T ø£\dæ ñ+
&̊$. n|üŒ{Ï<äX̄˝À e÷qeC≤‹øÏ e÷≥\T |üP]Ô>± sêe⁄.

e÷≥˝§NÃ sê>±H˚ bÕ≥\T |ü⁄{≤ºsTT. e÷≥\T
ÁX¯eT˝À+∫ ÁX¯eTø√düy˚T |ü⁄{Ïºq≥T¢ bÕ≥\T ≈£L&Ü |üì
ø√düy˚T nedüs¡eTj·÷´sTT. X̄Øs¡ø£wüº+ ø±$düTÔqï|ü⁄Œ&ÉT
ø£s¡#·s¡D≤\ ø£<ä*ø£\≈£î nqT>∑TD+>±H˚ \j·T ‘êfi¯+
ìs¡íj·TeTe⁄‘êsTT. bÕ≥qT Ä~eT düe÷C≤\˝À @
ˇø£ÿ&√ sêj·T&ÉT. >∑T+|ü⁄˝Àì n+<äs¡÷ <ëìì
n\T¢≈£î+≥÷ bÕ&ÉTø=+≥÷ |üì #˚düTø=+{≤s¡T. |üì
bÕ≥\˙ï ≈£L{Ï ø√düẙT. Ä≥(q‘·́ +), yÓ÷‘· (yê<ä́ +),
bÕ≥ (^‘·+) $&ÉBj·Tsêì ø£fi¯\j·÷´sTT. á
eT÷&ç+{Ï̇  ªªø±s¡́ Á‹ø£+µµ nì n+{≤s¡T. ≈£L{Ï ø√dü+
y˚{≤&˚ ˇ&ÉT|ü⁄\T #Ó|üŒ&ÜìøÏ Ç‘·s¡ $<ä́ \T ≈£L&Ü
nedüs¡eTj·÷´sTT.

e÷qedüe÷»+ m+‘· |ü]DÏ‹ #Ó+~Hê ÄVü‰s¡

ùdø£s¡D<äX¯̋ ÀH˚ Ç+ø± J$düTÔqï Ä~eTC≤‘·T\T ø=ìï
H˚{Ïø° ñHêïsTT. Mfi¯ófl m≈£îÿe>± ø=+&É\˝Àq÷,
n&Ée⁄\˝Àq÷ ø=+#Ó+ ‘·≈£îÿe>± |ü\¢|ü⁄ uÛÑ÷eTT\˝À
J$dü÷Ô nHê~ Jeq $<ÛëHê\H˚ nqTdü]dü÷Ô
edüTÔHêïs¡T. »+‘·TC≤˝≤ìï ẙ{≤&É&ÜìøÏ á Ä~yêdüT\T
yê&̊ Äj·TT<Ûë\T düs¡«kÕ<Ûës¡DyÓTÆq$. yÓ<äTs¡T<Óã“qT
$\T¢>±, yÓ<äTs¡THês¡qT n*¢ ‘ê&ÉT>± >∑÷]Ã yÓ<äTs¡T
eTTø£ÿ u≤D+>± e⁄|üjÓ÷–kÕÔs¡T. yÓ<äTs¡T>={≤ºH˚ï
ø£\T>∑T\T ‘·e«&ÜìøÏ >∑]ø£ ø£Ás¡ |üìø=düTÔ+~. #˚|ü\
y˚≥˝À e\\T, ø=&ÉeTT\T, }#·\T, Ee«\T
nedüsêìï ã{Ïº n<äTqT≈£î ekÕÔsTT. ø=ìï »+‘·Te⁄\
ø√dü+ ñ#·TÃ\T |üqTï‘ês¡T. y˚≥˝À »+‘·Te⁄\T
|ü&Ü\+fÒ y˚≥>±&çøÏ Äj·÷ »+‘·Te⁄\ n\yê≥T¢,
ÇcÕºsTTcÕº\T, q&Éø£\T, es¡Tdü\T, ns¡T|ü⁄\T
yÓTT<ä̋ …’qe˙ï ‘Ó*dæñ+&Ü*. ÄVü‰s¡ düeTTbÕs¡®q #˚ùd
Ä~eTyêdüT\T |æ≥º\T ≈£Ldæq≥Tº, eT>±\T ns¡∫q≥Tº
y˚≥˝À <Ûä«q´qTø£s¡D #˚j·T&É+ ∫qï|üŒ≥Tï+N
H˚s¡TÃ≈£î+{≤s¡T. |üìïq e\˝À >√]+ø£\qT Ç]øÏ+#·
&ÜìøÏ yê{Ïì @e÷s¡Ã>∑\ ñbÕj·÷\T yêfīfl≈£î ‘Ó\TdüT.
‘·eT ‘·\\≈£î bı<ä\T e …̋ ø£q|ü&˚ Ä≈£î\qT, ≈£î+&É
\qT ‘·–*+#·Tø=ì m<äT›\e÷≥T qT+&ç >√]+ø£\
ns¡T|ü⁄\qT nqTø£]+∫ Ä |æ≥º\qT e+∫+#·T‘ês¡T.

y˚≥≈£î yÓfi‚fl Ä~yêdüT\T n&ÉT>∑T˝À n&ÉT>∑T y˚düT
ø=+≥÷ m#·Ã]ø£>± e⁄+≥÷ ∫≥T≈£îÿeTHêï Hê\T>∑T
|üø£ÿ˝≤ ø£\j·T#·÷dü÷Ô |ü⁄≥º\ #ê≥Tq, bı<ä\ e÷≥Tq
qøÏÿ n&É$|ü+~H√, ̋ Ò&ç|æ\¢H√ |ü&Éẙj·T>∑\s¡T. ẙ{≤&É
e\dæq ∫qï »+‘·Te⁄\ uÛÀ>∑{≤º\T. j·÷e‘·TÔ ‘Ó\TdüT
ø=qïfÒº ô|<ä› »+‘·Te⁄\ yê‘· |ü&É≈£î+&Ü M{Ïì ≈£L&Ü
u≤>± |ü]o*+∫ yê{Ïq&Éø£\T, ns¡T|ü⁄\T, e¬>’sê\T

‘Ó\T>∑T Á|ü»\ J$‘ê\˝À uÛ≤>∑yÓTÆq C≤q|ü<ä ø£fi≤s¡÷bÕ\T
` \ø°åà ≈£îe÷] yêsTT\|ü*¢ , |ü]XÀ<Ûäø± $<ë´]∆, ‘Ó\T>∑T $uÛ≤>∑+, Ä#ês¡́ Hê>±s¡T®q  $X¯«$<ë´\j·T+
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H̊s¡TÃ≈£î+{≤s¡T. M{Ïì r]ø£ düeTj·÷\˝À nqTø£]dü÷Ô
|æ\¢\≈£î Ä $<ä́  H˚s¡TŒ‘ês¡T.

Ä≥$ø£ <äX¯˝Àì á |üX¯ó|üøå±´<äT\ nqTø£s¡DÒ
n_Ûqj·÷ìøÏ ÁbÕ‹|ü~ø£. uÛ≤e≈£îì Hê≥´XÊÁdüÔ+˝Àq÷
Ç‘·s¡ Á>∑+<Ûë\˝Àq÷ ø£q|ü&˚ Vü≤kÕÔ\÷, ø£s¡D≤\T
e¬>’sê\T |üX¯ó |ü≈£åî\≈£î dü+ã+~Û+∫qy˚.

1. ø£s¡ÔØ eTTK+ (neTTà eTT≈£îÿ), 2. eTj·T÷s¡
(HÓeT*) 3. X¯óø£ ‘·T+&É+ (∫\ø£ eTT≈£îÿ) 4. düs¡Œ•e+
(bÕeTT |ü&É>∑) 5, eT>∑os¡̧+ ( Ò̋&ç ‘·\) 6. ̋ ≤+>∑÷\+
(‘√ø£) 7. dæ+Vü≤e#·q+ (dæ+Vü≤+ yÓ÷eTT) 8. Vü≤+kÕdǘ +
(Vü≤+dü eTTK+) 9. ÁuÛÑeTs¡+ (‘·TyÓTà<ä) 10. Vü≤+dü
|üø£ å+ (Vü≤+dü ¬sø£ÿ) 11. dü+<ä+X¯+ (>∑{Ïº |ü≥Tº)
12. }s¡¢HêuÛÑ+ (kÕ©&ÉT) 13. eTTwæº (|æ&çøÏ*) 14. ø£b˛‘·
(bÕe⁄s¡+) 15. ø£≥ø£ (m+Á&Éø±j·T) 16. eT‘·‡´ (#˚|ü)
17. ≈£Ls¡à (‘êuÒ\T) 18. esêVü≤ (|ü+~) 19. >∑s¡T&É |üøÏå
(¬><ä›) 20. >∑»<ä+‘·+ (@qT>∑T<ä+‘·+).

á q‘·́ Vü≤\˝ÀH˚>±ø£ 108 ø£s¡D≤\˝À uÛÑT»+>∑
Á‘êdæø£+, e•Ãø£+, >∑» Áø°&ç‘·+, >∑s¡T&É|ü⁄¢‘·+, dü]«‘·+,
Vü≤]D|ü⁄¢‘·+, dæ+Vü≤ Áø°&ç‘·+, ewüuÛÑ Áø°&ç‘·+ yÓTT<ä̋ …’q$
≈£L&Ü y˚{≤&˚ Ä≥$ø£<äX¯˝À e÷qe⁄&ÉT >∑eTì+∫
nqTø£]+∫qy˚. á q‘·́ Vü≤kÕÔ\÷, ø£s¡D≤\÷, $$<Ûä
ø±˝≤\≈£L, $$<Ûä ÁbÕ+‘ê\≈£L, $$<Ûä e÷qe |ü]
D≤eT <äX¯\≈£î dü+ã+~Û+∫qeqï dü+>∑‹ $düà]+#·
≈£L&É<äT. ÄVü‰s¡ ùdø£s¡D <äX¯˝À Ä~eTC≤‘·T\T
‘·eT‘·eT dü+#ês¡ uÛÑ÷eTT˝À¢ ‘·eT≈£î ÄVü‰s¡jÓ÷>±´

…̋’Hê »+‘·TC≤˝≤H˚ï |ü]øÏ+∫ |ü]o*+∫ nqTø£]+#˚
yês¡T. @yÓTÆHê n_Ûqj·Tø£fi¯ á <äX¯̋ ÀH˚ yÓTT\¬ø‹Ô+~.
n{≤¢π> dü+^‘·+ ≈£L&Ü á <äX¯˝À ÁbÕ<Ûä$Tø£dæú‹˝À
ñ+&˚~.

 #Ó≥Tºì, »+‘·Te⁄˙ Äsê<ÛäHê jÓ÷>∑́ +>± uÛ≤$+∫,
‘·eT eT÷\|ü⁄s¡Twüß\T yê{Ï qT+#̊ |ü⁄≥Tºø=#êÃs¡T ø±ã{Ïº
Ä |ü$Á‘· ∫Vü‰ï\ì qs¡ø£&É+ ø±ì #·+|ü&É+ >±˙
bÕbÕ\H˚ qeTàø£+ á <äX¯̋ À e⁄+&ÉH˚ e⁄+&É<äT. Ä&Ü

eT>∑ j·T<Û̊#·Ã¤>± »‘·ø£≥º&Éy˚T >±ì ô|[fl ‘·+‘·T @B
e⁄+&É<äT. eTìwæ #·∫Ãb˛‘˚ bÕ‹ ô|≥º&Éy˚T >±ì eTπs
ø£s¡àø±+&Ü ø£qã&É<äT. nqTsê>±\÷, nqTã+<Ûë\÷
n|üŒ{ÏøÏ n+≈£î]+#· Ò̋<äT. á <äX¯˝Àì Ä~yêdüT\
ø£fi¯\˙ï πøe\+ JeH√bÕ~ÛøÏ dü+ã+~Û+∫qy˚ ‘·|üŒ
n+‘·≈£î$T+∫q$ ø±e⁄.

y˚≥˝À »+‘·Te⁄\T |ü&Éq|ü⁄Œ&ÉT ø£&ÉT|ü⁄ ì+|ü⁄
ø=q&ÜìøÏ e÷qe⁄&ÉT Ä≈£î\÷, n\eT\÷, ø±j·T\÷,
|üfi¯Sfl, <äT+|ü\÷, y˚fi¯Sfl, |ü⁄e⁄«\÷, ø£+≈£î\÷,
‘̊HÓ|ü≥Tº\T yÓTT<ä̋ …’qyê{Ïì ÄVü‰s¡+>± yê&ÉTø=Hêï&ÉT.
á düeTTbÕs¡ ®q<äX¯˝ÀH˚ ÄVü‰s√‘·Œ‹Ô ÁbÕ<Û ä$Tø£
dü‘ê´\qT e÷qe⁄&ÉT ‘Ó\TdüTø=Hêï&ÉT. nsTT‘˚
|üìeTT≥¢ ‘·j·÷Ø˝À ø=+‘· yÓTs¡T¬>’q ÁbÕMD´+ e#˚Ã
<ëø± Ä~eTC≤‘·T\ yêfīófl ÄVü‰s√‘·Œ‹ÔøÏ |üPqTø=q Ò̋<äT.
dü+#ês¡ J$‘êìøÏ dü«dæÔ #Ó|æŒ }fi¯ófl ø£≥Tºø=ì ˇø£
#√≥ ì\ø£&É>± e⁄+fÒ>±ì ùd<ë´ìøÏ M\T+&É<äT.
ø£≥Tº≈£îqï }s¡T m+‘· ∫qï<Ó’Hê m+‘· ÁbÕ<Ûä$Tø£ <äX̄˝À
e⁄Hêï n~ dü«j·T+düeT~∆>± kÕ>±\+fÒ mH√ï$<ä́ \T
‘Ó\TdüTø√yê*.  $$<Ûä Á>∑+<Ûë\˝À ÁbÕNqT\T ns¡yÓ’
Hê\T>∑T ø£fi¯\T>± ù|s=ÿqï M{Ï̋ À @j˚T JeHê<Ûës¡
$<ä́ \THêïjÓ÷ ‘Ó\TdüT≈£î+<ëeTT.

1. |üX̄óe⁄\ X̄Øs¡eTT qT+&ç #·s¡àeTT\T rùd H̊s¡TŒ.
2. #·sêàìï eT<äTe⁄>± #˚ùd H˚s¡TŒ.
3. eT{Ïº‘√, ø£Ás¡, sêsTT, ˝ÀVü‰\T yÓTT<ä̋ …’qyê{Ï‘√

$$<Ûä edüTÔe⁄\T #˚düT≈£îH˚ $<ä́ .
4. bÕ\T |æ‘·T≈£î≥ yÓTT<ä\Tø=ì H̊sTT ø±#·&É+<ëø±

>∑\ $$<ÛäÁ|üÁøÏj·T\ C≤„q+.
5. qTe⁄«\T yÓTT<ä\>∑Tyê{Ï qT+&ç q÷HÓ rj·T&É+.
6. eÁkÕÔ\T H˚j·T&É+.
7. <äTqï&É+, $‘·Ô&É+ yÓTT<ä̋ …’q ùd<ä́ + |üqT\T
8. ˝ÀVü‰\T+&˚ Á|ü<˚XÊ\T >∑T]Ô+#·&É+
9. Çfi¯ófl ø£fÒº $<ä´
10. >∑&ç¶, yÓ<äTfi¯fl‘√, y˚eTT‘√ ÄdüHê\÷, eT+#ê\÷,

ø£+#ê\÷ n\¢&É+.
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á $<ä´\˙ï Á>±eTd üTKJeHêìø Ï #ê˝≤
nedüs¡yÓTÆq$. e´ekÕj·T+ #˚ùdyêfi¯ófl, |üX¯óbÕ\q
#˚ùdyêfi¯ófl Á>±e÷ìøÏ ø±e\dæq ÄVü‰sêìï düeT≈£Ls¡TÃ
‘ês¡T. á nqï<ë‘·\≈£î ø±e\dæq |üìeTT≥¢q÷,
|ü]ø£sê\q÷, bÕÁ‘·kÕe÷Á–˙, Çfi¯flq÷, yêøÏfi¯flq÷
düeT≈£LπsÃ Á>±eT •\TŒ\qT ª|ü+#êD+µ yês¡ì
‘Ó\T>∑THê≥ |æ\TkÕÔs¡T. Mfi¯flH˚ ø£+#·] (ø£+#·T|üqT\T
#̊ùdyê&ÉT), ø£eTà] (ÇqT|ü|üqT\T #̊ùdyê&ÉT), ø£+kÕ*
(ã+>±s¡|ü⁄ |üì #˚ùdyê&ÉT), eTT#ÓÃ (‘√\T|üqT\T
#˚ùdyê&ÉT), eÁ&É+– (ø£Ás¡|üqT\T #˚ùdyê&ÉT) á
nsTT<äT>∑T]˙ |ü+#êD ̋ Ò<ë  |ü+#·Vü‰D+ yês¡+{≤s¡T.
ø=ìï Á>±e÷\˝À eTT#ÓÃ≈£î ã<äT\T ø±ùd (sê‹ |üì#̊ùd
yês¡T) ø£qã&ÉT‘ê&ÉT. á Á>±eT•\TŒ\e\¢ }]yêfi¯fl
nedüsê\˙ï rs¡T‘·÷ e⁄+&˚$.

 }s¡T ø£≥Tºø=Hêïø£ }]ù|s¡T¢ $$<Ûä ≈£î≥T+u≤\
yêfi¯ófl yπ̊s«s¡T Çfi¯fl˝À ìedædü÷Ôe#êÃø£ Ç+{Ï ù|s¡T¢
@s¡Œ&Ü¶sTT. ̌ πø Ç+{Ï ù|s¡Tqï »+≥ »‘· ø£≥º≈£L&É<äH˚
n+ø£å  e∫Ã+~. #Ó≥Tº̋ Àq÷, |ü⁄≥º̋ Àq÷, |üX̄óe⁄˝Àq÷,
|üøÏå̋ Àq÷ <˚e‘êX¯≈£îÔ\THêïj·TH˚ uÛ≤eq≈£î ÄkÕÿs¡+
e∫Ã+~. Á>±e÷\T yÓ*XÊø£ Á>±eT<˚e‘·\T yÓ*XÊs¡T.
ÄVü‰s√‘·Œ‹Ô kÕ<ÛäHê\T yÓTs¡T>∑T|ü&ç |ü+≥qT ì\Te
#˚düTø√e&É+ bıs¡T>∑TePfi¯fl‘√ düs¡T≈£î\T e÷]Œ&ç
#˚düTø√e&É+, yê´bÕsê\T #˚j·T&É+ yÓTT<ä˝… ’q
|ü]D≤e÷\T e#êÃø£ Á>±eT<˚e‘·\T |ü⁄≥Tºø=#êÃs¡T.
Á>±eT<˚e‘·\ ñ‘·‡yê\˝À ∫+<äT\T y˚dü÷Ô }πs>∑T
‘ês¡T. C≤‘·s¡̋ À uÀHêìï M<ÛäT˝À¢ »\T¢‘·÷ ªªbı*!bı*!µµ
nì πøø£\T ô|fÒº dü+<äs¡“¤+˝À ‘·ô|Œ≥\T, ø=eTTà
ã÷s¡\÷ yÓTT<ä̋ …’q yê<ë´\T yÓ÷>∑T‘·÷H˚ e⁄+{≤sTT.
}]yês¡+<ä]  }πs–+|ü⁄ kÕ>∑T‘·÷H˚ e⁄+{≤s¡T.

ÇB eTq ‘Ó\T>∑T Á|ü»\T #˚ùd yÓTT≥ºyÓTT<ä{Ï
Äsê<ÛäHê q‘·´+ nì ìdü‡+<˚Vü≤+>± #Ó|üŒe#·TÃ.
}s¡+<ä] eT+∫ ø√dü+ }] yês¡+<äs¡÷ ø£*dæ »s¡T|ü⁄
≈£îH˚ ø±s¡́ Áø£e÷\T Ç$. Á>±eT<˚e‘·\ |ü⁄sêD≤\qT,

ù|s¡+{≤fi¯fl #·]Á‘·\qT,Ms¡T\>±<Ûä\qT bÕ&˚yê]øÏ
Á|ü‘˚́ ø£kÕúHêìï Ç#êÃs¡T.
ÄkÕ~ :

<ä[‘·T\˝À |üPC≤]esêZìøÏ #Ó+~qyê]ì ÄkÕ<äT\T
n+{≤s¡T. neTàyê]C≤‘·s¡˝À b˛‘·TqT y˚j·T{≤ìøÏ
eTT+<äT ÄkÕ<äT\T neTàyê]ô|’ bÕ≥\T bÕ&ÉT‘ês¡T.
e÷~>∑ ÄkÕ<äT\T #&̊çø£ yêsTTdü÷Ô e÷‘·+>∑ ø£q´\‘√
dü+#ês¡+ #˚dü÷Ô e⁄+{≤s¡T. C≤‘·s¡̋ À e÷‘·+>∑ø£q´\T
eTTKT´\T. |üPqø£+ e#êÃø£ H√{Ïø=∫Ãq ‹≥T¢ ‹&É‘ês¡T.
#˚‹˝À e⁄qï ø£Ás¡‘√ }] yêfi¯flqT ø=&ÉT‘·÷ yêfi¯flqT
|ü$Á‘·T\qT #˚ùd~ e÷‘·+–ø£H˚́ . áyÓT≈£L&Ü neTà
yê]ô|’ bÕ≥\T bÕ&ÉT‘·÷ ∫+<˚dü÷Ô+~, e÷~>∑
ÄkÕ<äT\T m\¢eTàø£<ÛäqT >±q+ #˚dü÷Ô#ÓbÕÔs¡T.
ñ>∑TZ>=\¢\T :

m\¢eTà ø£<ÛäqT q‘·́ >±Hê\ <ë«sê Á|ü<ä]ÙkÕÔs¡T.
ã&Ó¶yês¡T :

q÷‘·T\T, #Ós¡Te⁄\T ì]à+#̊ ≈£î\+ yês¡T, dü+#ês¡
Je⁄\T, ‘·eT‘√ bÕ≥T m\¢eTà $Á>∑Vü‰ìï rdüT≈£îyÓfi≤Ôs¡T.
@{≤ C≤‘·s¡ #̊kÕÔs¡T. ≈£î\+˝Àìyê&̊ |üPC≤]. ̌ &Ó¶ ̋ Òø£
e&Ó¶yês¡T |ü#·Ãu§≥T¢≈£L&Ü bı&ÉTkÕÔs¡T. Ä~eT<äX¯̋ À
∫Vü‰ï\qT |ü#·Ãbı&Ée&É+ Ä#ês¡+. e&Ó¶yês¡T ‘êeTT
|ü#·Ã bı&ÉTdüTÔqï|ü⁄Œ&ÉT Äj·÷ e´≈£îÔ\≈£î u≤<Û√|üX̄eTq+
#˚j·T&ÜìøÏ ‘Ó\T>∑T bÕ≥\T ≈£L&É bÕ&É‘ês¡T.
ø=eTTà\yês¡T :

ø£<Ûë ø£<Û äq+˝À >±<Ûä≈£î\T yê&˚ yê<ë´\˝À
eTTK´yÓTÆq yêìì ã{Ïº yê]ì ù|s¡T‘√ |æ\e&É+
kÕ<Ûës¡Dy˚T. ‹‹Ô, ‘êfi¯eTT, Ms¡D≤\T, ø=eTTà\÷
ñ|üjÓ÷–dü÷Ô >∑+>∑ ø£<Ûä\T, ø±≥eTsêE ø£<Ûä\qT q‘·́
>±Hê\‘√ Á|ü<ä]Ù+#˚ >√dü+– ;s¡qï dü+‘·‹yê¬s’q
e÷~>∑\qT ø=eTTà\yês¡ì |æ\TkÕÔs¡T. ø±s¡́ ‹ø£yÓTÆq
q‘·´ ^‘·yê<ë´\‘√bÕ≥T, Ms¡T n˝ÒK´+ ≈£L&Ü
ø£<Ûëø£<ÛäHêìøÏ ñ|üjÓ÷–kÕÔs¡T. ô|<ä› Ns¡\ MT<ä
∫Á‹+∫q >∑+>∑eTà ∫Á‘ê\q÷ ø£<Ûä\˝Àì $$<Ûä
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|òüT{≤º\qT #·÷ô|fÒº ∫Á‘ê\q÷ >∑T&Üs¡+ >√&É\≈£î
ẙ˝≤&ÉBkÕÔs¡T. á >∑T&É¶\qT ‘Ós¡Ns¡\+{≤s¡T. ø=eTTà\
yê]ì ‘Ós¡Ns¡ uÛÑ≈£îÔ\ì ≈£L&É |æ\TkÕÔs¡T. Ms¡T j·÷<äe⁄\
>√Á‘ê\qT #ÓbÕÔs¡T. >∑+>∑ ‘·s¡ÿ+ ø£<ÛäqT #˚ùd≥|ü⁄Œ&ÉT
>∑+>∑eTà y˚wü+, ø±≥eTsêE y˚wü+ y˚düT≈£îqï yêfi¯ófl
Hê≥´+ #̊kÕÔs¡T.
>∑+–¬s<äT›\yês¡T :

bÕ&ç |üX̄óe⁄\+fÒ Á>±MTDT\≈£î ÁbÕD+, ø=ìï ø=ìï
$ø±sê\‘√ |ü⁄fÒº ̋ Ò>∑\qT >∑+–¬s<äT›\yê]øÏ Ç#̊ÃkÕÔs¡T.
yê{Ïì rdüT≈£îb˛sTT m+‘√ z|æø£‘√ •ø£åD Ç∫Ã Ä
<ä÷&É\qT  Á|ü<äs¡Ùq Á|üMDT\qT #˚dæ yê{Ï MT<ä
>∑+¬><äT›\yês¡T ‘·eT J$‘êìï >∑&ÉT|ü⁄ø=+{≤s¡T.
m<äT›‘√bÕ≥T ˇø£ #ê˝≤ bı{Ïº Äe⁄qT ≈£L&Ü yÓ+≥
‹|ü⁄Œ‘·÷ Ä ¬s+&ç+{Ï̇  uÛ≤sê´ uÛÑs¡Ô\ì #Ó|æŒ yê{Ï yê{Ï
‘·>∑Te⁄\˝À ‘·\<ä÷]Ã uÛÑ+>∑|ü&ç >∑+¬><äT›yê&ÉT ã‹e÷*
<ä÷s¡+>± yÓ[flq m<äT›‘√ sêJ|ü&É‘ê&ÉT. e÷qe⁄\
dü«uÛ≤yê\qT »+‘·Te⁄\#˚‘· $eT]Ù+|ü#˚ùd yÓ’<äTwǘ +
>∑\~  >∑+¬><äT›\yê] ø£fi¯.
>∑s¡T&É düÔ+uÛÑ+ <ëdü] :

X¯+K+, CÒ>∑+≥, B|ü|ü⁄ ôde÷à, sê– #Ó+ãT, Vü≤qT
eT+‘·T&ç _fīfl nH̊ ◊<äT >∑Ts¡TÔ\‘√ j·÷∫+#̊ >±j·T≈£î
\qT <ëdüs¡T\+{≤s¡T. M] B|ü|ü⁄ ôde÷àì >∑s¡T&É
düÔ+uÛÑ+ n+{≤s¡T. ø=+<ä]ì X¯+≈£î <ëdüs¡¢̇ , ø=+<ä]ì
>∑s¡T&É düÔ+uÛÑ+ <ëdüs¡T\ì |æ\TkÕÔs¡T. Ms¡T >±<Ûä\qT
>±q+ #˚kÕÔs¡T.
>∑<Ó› #Ó|ü⁄Œyês¡T :

sêuÀj˚T ø±\+˝À »]π> y˚T\T ø°&ÉT\ >∑T]+∫
sê>∑es¡düqT düTBs¡È+>± #Óù|Œyês¡T. düs¡«kÕe÷q´+>±
Ád”Ô̋ Ò á $<ä́ ˝À y˚T{Ïyês¡T. (k˛~ #Óù|Œyês¡T)
>=+&É\yês¡T :

Ä¬s yê] ˝≤>∑ Ms¡T eTsêØƒ <˚X¯+ qT+∫ e∫Ãq
yêfīófl. neTàyê] ø=\Te⁄ »]bÕø£ Mfīófl ø=]$ ∫+<äT\T
y˚kÕÔs¡T. <˚X¯düÔ Áu≤Vü≤àDT\qT j·÷∫kÕÔs¡T.

>=\¢\T :
>=\¢ yês¡T |üX¯ób˛wü≈£î\T, Ms¡T >√bÕ\Tπsø±ø£

uÛÑ÷bÕ\Ts¡ì yê] Ms¡ >±<Ûä\T #Ó|ü⁄ÔHêïsTT. ø=ìï XÊdüq
Á|üe÷D≤\T <=s¡T≈£î‘·THêïsTT. Ms¡T <ÛäqbÕ\Ts¡T nì
≈£L&Ü #ÓbÕŒ*. u§ø£ÿdü+ >=\¢\T nH˚ ù|s¡T eT<Ûä́
j·TT>±\˝À e∫Ã+~. Ms¡T j·÷#·≈£î\T ‘·eT Ms¡>±<Ûä
\qT >±q+ #˚ùd ø=eTTà\yê]˙, |æ#·TÃø£≈£î+≥¢ yê]˙
b˛wædü÷ÔH˚ ‘·eT Ms¡T\ #·]Á‘·\T ‘êy˚T >±q+ #˚dü÷Ô
ø£<Ûäq+ #˚düTÔHêïs¡T. á >±<Ûä≈£î\T >=\¢yê]˝À ø=ìï
XÊK\πø |ü]$T‘·T\j·÷´s¡T.
∫+<äTe÷~>∑\T :

C≤‘·s¡\˙ï #ê˝≤ eT≥Tº≈£î |ü>∑{Ï |üP≥ »s¡T>∑T‘êsTT.
Ä ø=\T|ü⁄\qT |ü⁄s¡düÿ]+#·Tø=ì C≤q|ü<ä s¡÷bÕ\
Á|ü<äs¡Ùq\T ñ+&̊eì ePVæ≤+#·e#·TÃ. |ü>∑{Ï|üP≥ ãj·T
˝≤≥˝≤&˚ e÷~>∑\qT ∫+<äTe÷~>∑\+{≤s¡T. Mfi¯fl
ÄVü‰s¡́ + áø£fi≤s¡÷|ü+ jÓTTø£ÿ n‘·́ +‘· ÁbÕNq‘·qT
‘Ó*j·TCÒdüTÔ+~.
»+>∑+\T :

Ms¡T Ms¡XË’e >±<Ûä≈£î\T, qT<ä≥ $uÛÑ÷‹, ˇ+{ÏøÏ
|ü+#Ó ø£≥Tºø=ì #˚‹øÏ s¡Te÷\T, ‘·\ bÕ>± <Ûä]+∫
#˚‹˝À  CÀ&ÉT >∑TyÓTà≥\T ‘·≥Tº‘·÷, #·*øÏ eTTe«\T
n+<Ó\T <Ûä]+∫ dæ‘êsê yÓ÷&ÉT‘·÷ e+‘·yê&ç‘√ ø£*dæ
Hê≥´+ #˚dü÷Ô XË’e>±<Ûä\qT Á|üdü+>∑+ #˚kÕÔs¡T. Mfi¯fl˝À
>∑+≥ »+>±\T, ãT&ç– »+>±\T nH˚ ‘Ó>∑\THêïsTT.
»+>∑+ ø£<∏ä≈£î\T #ê˝≤ ÁbÕNqT\÷ Á|üdæ<äT∆\÷ á
>±<Ûä≈£î\T <˚yê+>∑T\qT ÄÁX¯sTTkÕÔs¡T.
»≈£îÿ\yês¡T :

ÁbÕNqø±\+ qT+N C≤q|ü<ä s¡÷|üø±\qT
Á|ü<ä]Ù+#̊yê]ì »≈£îÿ\yês¡+{≤s¡T. M] ù|s¡T dü+düÿr
ø£]+∫‘̊ e#̊Ã j·T≈£åî\T nqï |ü<ä+ qT+&ç j·Tø£å>±Hê\T
ù|s¡T ‘Ó#·TÃ≈£îHêïsTT.  ÁoHê<ÛäT&ÉT »≈£îÿ\ j·Tø£å>±Hê
\q÷ ù|s=ÿHêï&ÉT. »≈£îÿ\yês¡T Hê{≤´\q÷, Hê≥´
s¡÷|üø±\qT Ä&É‘ês¡T. ‘Ó\T>∑T <˚X¯|ü⁄ q‘·́  dü+Á|ü
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<ëj·T+˝À »øÏÿ&ç nH˚ Á|ü‘˚´ø£ q‘·´+ e⁄+~.
‘·$Tfi¯+˝Àq÷ eTfi¯j·÷fi¯+˝Àq÷ M]ì ª#êøÏÿj·÷sYµ
n+{≤s¡T.
<ëdüs¡T\T :

≈£îs¡e, >=\¢, ã*», kÕ‘êì ≈£î˝≤\ qT+&ç yÓ’wüíyêìï
d”«ø£]+∫ <ëì Á|ü#êsêìøÏ n+øÏ‘·yÓTÆq yê]ì <ëdüs¡T
\+{≤s¡T. M]‘√ >∑÷[+<ëdüs¡T¢, ∫qï <ëdüs¡T¢, <ä+&Ó
<ëdüs¡T\T, x bı>∑ <ëdüs¡T¢, ãø£ÿ <ëdüs¡T¢, ã≥º <ëdüs¡T¢,
uÛ≤>∑e‘· <ëdüs¡T\T, e÷\ <ëdüs¡T\T nH˚ ‘Ó>∑\
yês¡THêïs¡T. dü+ø°s¡Ôq\T, Hê≥´ Hê≥ø±\˝À yÓ’wüíe
>±<Ûä\qT Á|ü#ês¡+ #˚j·T&É+ M] e‹Ô. |ü⁄s¡Twüß Ò̋ Ád”Ô
y˚cÕ\qT ø£{Ïº Hê≥´+ #˚kÕÔs¡T. M] Ád”Ô\T, |üPdü\T,
ãT≥º\T yÓTT<ä̋ …’q$ neTTà‘·÷ J$kÕÔs¡T.
<=eTàs¡T\T :

kÕeTT >∑s¡&û $<ä́ \qT »qs¡+»ø£‘ê«ìøÏ Á|ü<ä]Ù+#̊
yês¡T. Ä&Ü, eT>± ø£\dæ Ä≥˝À bÕ˝§Z+{≤s¡T. Ä&Éyêfī¢
ø±fi¯fl≈£î, eT>∑yê] ø±fi¯fl≈£î  eTTe«\T ñ+{≤sTT.
H˚\MT<ä yÓTT>∑Z\T y˚j·T&É+, ¬>+‘·T\T y˚j·T&É+
yÓTT<ä\sTTq$ #·÷|ækÕÔs¡T. Á‘ê&ÉT MT<ä q&ÉTkÕÔs¡T.
‘·\MT<ä <=+‘·s¡ ≈£î+&É\qT ô|≥Tºø=ì $Hê´dü+
#˚kÕÔs¡T. Ms¡T $<ä´\T Á|ü<ä]Ù+#˚≥|ü⁄Œ&ÉT &√\T
yÓ÷>∑T‘·÷H˚ ñ+≥T+~. á\\T πøø£\T Vü‰dü´
dü+uÛ≤wüD\T bÕ≥\T πs>∑T‘·÷ e⁄+{≤sTT. <=eTàs¡T Ò̋
~eTàs¡T\T.
|ü+ã\yês¡T :

n+ø±fi¯eTà, m\¢eTà yÓTT<ä˝…’q X¯≈£îÔ\ ø£<Ûä\qT
|ü+ãCÀ&ÉT yêsTTdü÷Ô ø£<Ûäq+ #̊ùd >±<Ûä≈£î\qT |ü+ã\
yêfīfl+{≤s¡T..
|ü>∑{Ï ẙwü>±fīófl :

bÕÁ‘√∫‘·yÓTÆq ÄVü‰s¡́ +, H˚|ü<∏ë´\‘√ bÕÁ‘√∫‘·
uÛ≤wüqT ñ|üjÓ÷–dü÷Ô dü+|ò üT+˝À e⁄qï $$<Ûä
eTqdüÔ‘ê«\qT Äø£[+#·Tø=ì n_ÛqsTTdü÷Ô |ü>∑{Ï|üP≥
Çfi¯fl eTT+–≥ Á|ü<äs¡ÙHê*#˚Ã q≥T\qT |ü>∑{Ï

y˚wü>±fi¯fl+{≤s¡T. düeTø±©ø£, kÕe÷õø£ $eTs¡Ù Mfi¯fl
y˚cÕ\˝À $Hê´kÕ\˝À ñ{Ïº |ü&ÉT‘·÷ e⁄+{≤sTT.
Á>±eT+˝À ø=Hêïfi¯flbÕ≥T eTø±+ #˚dæ s√Eø√ y˚wü+
<Ûä]+∫ Ç+{Ï+{Ïø° yÓ[fl Á|ü<äs¡Ùq\T ÇkÕÔs¡T.
|æ#·TÃ≈£î+≥¢ yês¡T :

>∑+≥, ‹‹Ô yê<ë´\‘√ ø±|ü⁄\T, >=\¢\T, yÓTT<ä̋ …’q
b˛wüø£≈£î˝≤\ yê] _s¡T<äT\T >√Á‘ê\T |ü]ƒdü÷Ô Äj·÷
≈£î\>±<Ûä\qT >±q+ #̊ùdyê]ì |æ#·TÃ≈£î+≥¢ yês¡+{≤s¡T.
M]˝À ‘·eT b˛wü≈£î\ e+X¯#·]Á‘·\qT Ms¡T bÕ≥\˝À
uÛÑÁ<ä+ #˚ùd C≤q|ü<ä #ê]Á‘·≈£î\T, Ms¡>±<Ûä\T >±q+
#̊kÕÔs¡T..
bı&Éb˛‘·T\yês¡T :

$XÊK >√<ëeØ eT+&É̋ ≤˝À¢ j·÷<äe⁄\qT j·÷∫dü÷Ô
yê] >√Á‘ê\qT #Ó|æŒ ø±≥eTsêE ø£<Ûä\qT >±q+
#˚ùdyê]ì bı&Éb˛‘·T\yês¡ì |æ\TkÕÔs¡T. Ms¡T ø£<ÛäqT
sê>∑es¡Tdü\T #Óù|Œ≥|ü⁄Œ&ÉT yê<ë´\H˚MT ñ|ü
jÓ÷–+#·s¡T. e+‘·\T ªªÄµµ nì BsêÈ\T rdü÷Ô ªÄµ
ø=&ÉT‘·÷ e⁄+fÒ ø£<Ûä #ÓbÕÔs¡T.
u≤\dü+‘·Tyês¡T :

sêj·T\d”eT, ‘Ó\+>±D ÁbÕ+‘ê\˝À Ms¡>±<Ûä\qT
>±q+ #˚ùdyê]ì u≤\dü+‘√wü+yês¡˙, u≤\dü+‘·T
yê+&É¢ì |æ\TkÕÔs¡T. ø£s¡÷ï\T ÁbÕ+‘ê\˝À Ms¡T u§_“*
ø£<Ûä\qT qyêãTø£<Ûä\qT >±q+ #˚kÕÔs¡T. Ä~˝À >∑+>±
>öØ dü+yê<ä+ e+{Ï XË’eø£<Ûä\qT bÕ&˚yês¡T. ‘Ó\¢yês¡T
C≤eTTq >∑+≥ yêsTTdü÷Ô Çfi¯fl≈£îe∫Ã CÀdǘ + #Ó|æŒ
yÓ[flb˛e≥+ ≈£L&Ü Mfi¯fl ø±s¡́ Áø£eT+.
;<äqï\yês¡T :

•e⁄ì #˚‹˝Àì &ÉeTs¡Tø£+ e+{Ï ˇ>∑TZyê<ë´ìï
yÓ÷–dü÷Ô ø£<Ûä\T #Óù|Œ á >±<Ûä≈£î\qT ˇ>√Zfi¯ófl nì
≈£L&Ü |æ\TkÕÔs¡T. nsTT‘˚ ;<ä\qï yês¡T Ms¡D≤\qT,
‘·ô|Œ≥\qT ≈£L&Ü yê&ÉT‘ês¡T. ;s¡qï M] Ç\y˚\TŒ.
Ms¡T ≈£îs¡TeTC≤‹ >=\¢\≈£î bÂs√Væ≤‘·´+ #˚kÕÔs¡T.
ø=$T¬s&ç¶ eT\¢qï ø£<Ûä\qT >±q+ #˚kÕÔs¡T.
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ãT&ÉãTø£ÿ\yês¡T :
ˇ>∑TZ, &ÉeTs¡Te+{Ï ãT&ÉãT&çø£ nH˚ yê<ë´ìï ñ|ü

jÓ÷–+#·≥+ e\¢ á X̄≈£îHê\T #Óù|Œ dü+#ês¡ Je⁄\qT
ãT&ÉãTø£ÿ\yês¡+{≤s¡T. u≤\dü+‘√wüß\T yê]˝≤>∑ Ms¡T
≈£L&Ü ‘Ó\¢yês¡T C≤eTTq e∫Ã CÀdǘ + #ÓbÕÔs¡T>±˙ M]ì
#·÷dæ |æ\¢\T uÛÑj·T|ü&É‘ês¡T. ãT&ÉãTø£ÿ\yês¡T  eTsêØƒ
<˚X¯+ qT+&ç e∫Ãq yês¡T. n+u≤ uÛÑyê˙ì, Ä+»
H˚j·TT&çì Ms¡T Äsê~ÛkÕÔs¡T. |ü+≥ ¬s’‘·T #˚‹ø=∫Ãq
düeTj·T+˝À ãT&ÉãTø£ÿ\yês¡T Á>±e÷\≈£î e∫Ã
j·÷∫kÕÔs¡T.
u…’˙+&ÉT¢ :

ãeìø£\qT yêsTT+#·&É+ e\¢ ãq˙\˙, |ü+ã\qT
yêsTT+#·&É+ e\¢ |ü+ã\yês¡̇  á u…’̇ fīflqT |æ\TkÕÔs¡T.
HÓ\÷¢s¡T ÁbÕ+‘·+˝À M]ì u…’Hê{Ï nì ≈£L&Ü |æ\TkÕÔs¡T.
Ms¡T m\¢eTà |üs¡X¯ósêeTTì ø£<Ûä\T #ÓbÕÔs¡T. ã<äìø£
nH˚ yê<ë´ìï »$T&çøÏ nì ≈£L&Ü n+{≤s¡T. Ms¡T
Ä+Á<Ûä<˚X¯eT+‘·{≤ ñHêïs¡T.
u§eTà˝≤≥\yêfīófl :

ø£Ás¡u§eTà\T, ø°\Tu§eTà\T, ‘√\Tu§eTà\T,
ãT≥ºu§eTà\T, yÓTT<ä̋ …’q u§eTà\qT Ä&ç+#˚yêfi¯flqT
u§eTà˝≤≥\ yêfīfl+{≤s¡T. q‘·́ , ̂ ‘·, yê<ë´\ ø±s¡́
Á‹ø£eTT‘√ bÕ≥T n Ò̋U≤´ìï ≈£L&Ü ø£\T|ü⁄≈£îqï ø£fi¯
Ç~. ø£Ás¡u§eTà\H̊ ø=j·T´u§eTà\ì ≈£L&Ü |æ\TkÕÔs¡T.
ø°\Tu§eTà\q÷, ‘√\Tu§eTà\qT Ns¡eTs¡T>∑T\
Ä&çkÕÔs¡T. ‘√\Tu§eTà\ qeT÷Hê˝ÀH˚ |æ\¢\ ø√dü+
‘ê&Ó≈£îÿu§eTà\T, ‘√\Tu§eTà\T #˚dæ dü+‘·\˝À
neTTà‘ês¡T. ãT≥ºu§eTà\˝À ¬s+&ÉTs¡ø±\THêïsTT.
>∑TÁs¡+. HÓeT* e+{Ï yê{Ïì Ä≥>±fi¯ófl q&ÉTeTT≈£î
ô|≥Tºø=ì Hê≥´+ #̊j·T&ÜìøÏ nqTe⁄>± #̊j·T&É+, ∫qï
á‘·#Ó≥º+‘· ãT≥ºu§eTàqT #̊dæ, <ëì q&ÉTeTT Ä≥>±ì
q&ÉTeTT <ä>∑Z]øÏ e#˚Ã≥≥Tº #·÷dæ s¡+>∑T\‘√ $$<Ûä
s¡÷bÕ\qT ì]àkÕÔs¡T. ø±fi¯fl≈£î >∑C… ®\T ø£≥Tºø=ì
‘·ô|Œ≥¢yê<ë´ìøÏ Hê≥´+#˚dü÷Ô ãT≥ºu§eTà\qT

Ä&çkÕÔs¡T. á u§eTà˝≤≥\T ñ‘·‡yê\˝À, }πs
–+|ü⁄\˝À s¡øÏÔø£&ÉT‘·÷ ñ+{≤sTT.
uÛÑÁ{≤E\T :

sê#·ø=\Te⁄\˝À e+~e÷>∑<ÛäT\T ‘·|üŒìdü]>±
e⁄+&Ü*. e+<äT\T k˛ÔÁ‘·bÕsƒê\T #·<äTe⁄‘ês¡T.
e÷>∑<ÛäT\T e+X̄#·]Á‘·\T _s¡T<äT\T #·<äTe⁄‘ês¡T. Ms¡T
ÄX¯óø£e⁄\T, eT<ÛäTs¡ >±j·T≈£î\T, M]ì ‘Ó\T>∑T˝À
uÛÑ≥Tº\+{≤s¡T. Ms¡T ‘·eT ù|s¡T ∫es¡ sêE, eT÷]Ô
nH̊ |ü<ë\qT #̊s¡TÃ≈£î+{≤s¡T. ø±ø£rj·TT\ø±\+ qT+N
Ms¡THêïs¡T. Ä kÕÁe÷»´+ ∫‹øÏb˛sTTq ‘·sê«‘·
uÛÑ≥Tº\T yÓ\eT, ø£eTà, ø±|ü⁄ ≈£î\düTÔ\qT ÄÁX̄sTT+#ês¡T.
∫qï ∫qï dü+kÕúHêBÛX¯ó\ #Ó+‘· #˚sês¡T. j·TT<ä∆
j·÷Á‘·\˝À Ms¡ ^‘ê\qT Ms¡T Ä\|ækÕÔs¡T. Ms¡
eTs¡D+ #Ó+~q yê] kÕVü≤düø£‘ê´\qT ÄX¯óe⁄>±
e]íkÕ Ôs ¡T. eTq ‘Ó\T>∑TÁ|ü»\ yêdü Ôe#·]Á‘·qT
|ü<ä́ s¡÷|ü+˝À uÛÑÁ<ä|üs¡∫q |òüTq‘· uÛÑÁ{≤E\<˚. Ms¡T
‘·eT b˛wüø£≈£î˝≤\ yê]+{Ï ô|[flfīfl˝À ô|[flø=&ÉT≈£îqT
n\+ø£]+∫ |”≥\ MT<ä≈£î rdüT≈£îekÕÔs¡T. ‘Ó\T>∑T
kÕVæ≤‘·´+˝À >∑D˙j·TyÓTÆq ø±e´+ sêdæ ‘·s¡Tyê‘·
yêfi¯fl≈£î es¡efi¯ófl ô|{Ïºq ø£$ uÛÑ≥TºeT÷]Ô. sê#·]ø±\T
b˛j·÷ø£ uÛÑÁ{≤E\T dü+|üqï Á>±MTDT\ HêÁX¯sTT+∫
düTÔ‹dü÷Ô J$düTÔHêïs¡T.
uÛ≤>∑e‘·T\T :

|ü⁄sê‘·q>±<Ûä\qT Hê≥´s¡÷|üø±\T>±, ø£̋ ≤bÕ\T>±,
q‘·́ ^‘· yê<ë´\‘√ Á|ü<ä]Ù+#̊ ẙTfī+ yê]ì uÛ≤>∑e‘·T
\+{≤s¡T. eTq sêÁwüº+˝À #ê˝≤ ≈£î˝≤\yês¡T Hê≥´
y˚Tfi≤\T>± @s¡Œ&ç Ä≥ uÛ≤>∑e‘ê\qT, ø£̋ ≤bÕ\qT,
M~Û uÛ≤>√‘ê\qT Ä&ÉT‘·T+{≤s¡T.
Ms¡K&ÜZ\T :

ø=eTTà\T, CÒ>∑+≥, &√\T, ‘·ô|Œ≥, s¡T+E\T,
Ms¡+>∑+, X̄+K+ yÓTT<ä̋ …’qyê<ë´\T yÓ÷>∑T‘·÷ e⁄+&É>±
C≤‘·s¡̋ À Ms¡uÛÑÁ<ä |üfiËfl+ |ü{Ïºq|ü⁄&ÉT K&ÉZ+ |ü≥Tºø=ì
#·~y˚ |ü<ë´\qT K&ÜZ\+{≤s¡T. ø√eT≥¢ ø£q´ø±
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|üs¡y˚TX¯«] |üP»\˝À, kÕ˝…\ #Í&˚X¯«] C≤‘·s¡˝À,
ø£+kÕ\T\ ø±[ø± <˚$ Äsê<Ûäq˝À, neTs¡T ãHê]
Ms¡uÛÑÁ<äTì ùde˝À M{Ïì e+‘· >∑+>∑T\T nX̄Ùs¡uÛÑ, X̄s¡uÛÑ,
n+≥÷ e⁄+&É>± >±q+ #˚kÕÔs¡T. #Í&ÉeTà K&ÜZ\T
#Í&ÉeTà C≤‘·s¡̋ À #·<äTe⁄‘ês¡T.

Ms¡eTTwæºyês¡T :
Ms¡T <=eTà]yê]˝≤π> X̄Øs¡ yê´j·÷eT $Hê´kÕ\˝À

Ä]‘˚]qyês¡T. XË’e⁄\T ø£q´ø£eTàMT<ä bÕ&ÉT‘ês¡T.
<˚yê+>∑T\qT, ø√eT≥¢qT, uÒ] #Ó≥¢qT j·÷∫+∫ #Ó≥¢
øÏ+<ä ã‘·T≈£î‘ês¡T. •yê\j·÷\T, eTsƒê\T yÓTT<ä̋ …’q
yê{ÏøÏ ø±|ü̋ ≤ ø±kÕÔs¡T.

eTT–+|ü⁄ :
á yê´dü+˝À ‘Ó\T>∑T Á|ü»\ ø£fi≤s¡÷bÕ\

Ä$sê“¤e+. ø±j·Tø£wüº+ #˚ùd Á|ü»\T n+<äs¡÷, nìï
ø±˝≤\˝À ø£wüº|ü&̊yês¡T.  yêfīfl+‘ê ̌ ø£{Ï>± ñ+&Ü\qï
dü‘ê´ìï >∑T]Ô+#ês¡T. n+<äTπø |ü+#êD+ yês¡÷,
uÒ]XË≥T¢, <˚yê+>±\T, uÒ&És¡T¢, e÷~>∑\÷ e+{Ï
≈£î˝≤\yêfi¯ófl m&ÉeT#˚‹ ≈£î˝≤\T>± @s¡Œ&Ü¶s¡T.
‘êuÒ<ës¡T\sTTq ≈£î˝≤\yêfi¯Sfl ≈£î&ç#˚‹ ≈£î˝≤\T>±
@s¡Œ&Ü¶s¡T. Ç|üŒ{Ïø° eTq sêÁwüº+˝À ø=+<äs¡T ≈£î&çô|’≥
ẙdüT≈£î+{≤s¡T. eTq C≤q|ü<ä kÕVæ≤‘ê´˙ï, eTq+ qẙTà
dæ<ë∆+‘ê\qT »q+ <ä>∑Zs¡≈£î rdüT≈£î yÓfi≤fl\+fÒ á
ø£fi≤s¡÷bÕ Ò̋ Á|ü<Ûëq kÕ<ÛäHê\T.
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b˛‘·q e …̋ sêC≤ÁXÊj·÷ìï ìs¡dæ+∫, ‘·q J$‘êìï,
dü+^‘êìï sêeTTìπø n+øÏ‘·$T∫Ãqyê&ÉT, ø£sêí≥ø£
dü+^‘· Á‹eT÷s¡TÔ\˝À ˇø£&ç>± Á|üdæ~∆ #Ó+~qyê&ÉT
‘ê´>∑sêE. ‘ê´>∑j·T´ |ü<Ó›ì$T<äe X̄‘êu≤›ìøÏ #Ó+~q
ˇø£ >=|üŒ yêπ>Zj·Tø±s¡T&ÉT. n+<äTπø &Ü. mdt. >∑+>∑|üŒ
>±s¡T ‘·q ª‘Ó\T>∑T˝À |ü<ä ø£$‘·µ nH˚ Á>∑+<∏ä+˝À 1750
qT+&ç 1850 es¡≈£î es¡≈£î >∑\ ø±˝≤ìï ‘ê´>∑j·T´
j·TT>∑+>± n_Ûe]í+#ê&ÉT. ‘ê´>∑j·T´ 24 ẙ\ ø°s¡Ôq\T
s¡∫+∫q≥T¢>± ‘Ó\TdüT ÔHêï, Á|üdüT Ô‘·+ eTq≈£î
\uÛÑ́ eTe⁄‘·Tqï~ @&ÉT e+<ä\ ◊<äT e÷Á‘·ẙT. ªµyê©àøÏ
Çs¡e~ Hê\T>∑T y˚\ XÀ¢ø£eTT\˝À sêe÷j·÷D≤ìï
s¡∫+|ü>±, Ä sêeT #·]Á‘·qT Çs¡e~ Hê\T>∑T y˚\
ø°s¡Ôq\‘√ ‘ê´>∑sêE s¡∫+#Óqì Á|ür‹ ø£\<äT. H˚&ÉT
eTq≈£î <=]øÏq ‘ê´>∑sêE ø°s¡Ôq\T @&ÉTe+<ä\ ◊<äT
e÷Á‘·ẙTµµ1 nì ‘ê´>∑sêE ø£$‘·«+ ô|’ |ü]XÀ<Ûäq #̊dæq
&Ü. mdt. X¯eT+‘·ø£eTDÏ >±] n_ÛÁbÕj·T+.

‘ê´>∑j·T´ dü+^‘· kÕVæ≤‘ê´\T ¬s+&ç+{Ï˝Àq÷
Á|ü‹uÛÑ ø£*–qyê&ÉT. M] >∑Ts¡Te⁄ >±s¡T X§+]ƒ yÓ+ø£≥
s¡eTDj·T´ >±s¡T. ‘·+C≤ePs¡TqT bÕ*+#˚ ªX¯s¡uÀõ
eTVü‰sêEµ ‘ê´>∑j·T´qT ‘·q ÄkÕúHêìøÏ |æ\Te>±
(ÄVü‰«ì+#·>±), ªµì~Û #ê˝≤ düTKe÷ sêeTTì düìï~Û
ùde düTKe÷µµ nì ø£‹ì bÕ&ç, ‘êqT sêC≤kÕúìøÏ
sêe&Üìï ‹s¡düÿ]+∫q >=|üŒ sêeT uÛÑ≈£îÔ&ÉT.

‘ê´>∑j·T´ s¡#·q\T :
1. d”‘êsêeT $»j·T+
2. HÍø£ #·]Á‘·
3. Á|üVü‰¢<ä uÛÑøÏÔ $»j·T+
4. X¯‘·sê>∑ s¡‘·ïe÷*ø£
5. |òüTqsê>∑ |ü+#·s¡‘êï\T, ø£‘·T\T, ø°s¡Ôq\T,

Hêe÷efi¯ó\T yÓTT<ä̋ …ÿq$.

M{Ï̋ À d”‘êsêe÷ $»j·T+ H˚&ÉT n\uÛÑ́ +.
‘ê´>∑j·T´ ø£‘·T\˝À e÷qe $\Te\T :

‘ê´>∑j·T´ ø£‘·T\˝À uÛÑøÏÔ‘√ bÕ≥T, uÛ≤e⁄ø£‘·,
e÷qe‘ê $\Te\T, ñ‘·ÔeT e´øÏÔ‘·« \ø£åD≤\T, |ü<ä
>∑T+|òüHê\T, ̋ Àø√≈£îÔ\T, dü÷≈£îÔ\T, X̄ã› n\+ø±sê\T,
ns¡ú n\+ø±sê\T Çe˙ï ≈£L&Ü ø£ì|ækÕÔsTT. n+‘̊>±ø£
áj·Tq ø£‘·T\˝À uÖ<ä∆ <Ûäsêà\ kÕs¡+ ≈£L&Ü ø£ì
|ædüTÔ+~. ‘ê´>∑j·T´ ø£‘·T\˝À yÓ\¢&Óÿq e÷qe
$\Te\qT Çø£ÿ&É >∑eTì+#·e#·TÃ.

ªÁbÕs¡ã›+ Ç≥T¢+&É>± ̌ s¡T\qq |üì Ò̋<äT ̇ e⁄+&É>∑
...................................
ñ|üø±] H̊HÓÿ‘̊ n|üø±s¡T\j̊T´s¡T
ø£|üp|æ‘̊ $T>∑T\HÓ|üeTT ̋ …+#̊s¡j·T´
#·|ü\ ∫‘·TÔ\T uÛÑø£Ô y˚wüß …̋ÿqqT p∫
X̄‘·\j̊T´s¡T Áo ‘ê´>∑sêC≤|üÔHêµµ
n+≥÷ sêeTTì‘√ ‘·q u≤<Ûä\qT @ø£s¡Te⁄ ô|≥Tº

≈£îHêï&ÉT. ‘ê´>∑j·T´≈£î Ç‘·s¡T\ e\¢ @<√ u≤<Ûä
ø£*–+~. <ëìøÏ |ü]cÕÿs¡+ sêeTTì‘√ #Ó|ü⁄Œø√e&Éy˚T
nì uÛ≤$+#ê&ÉT. H˚qT n+<ä]øÏ ñ|üø±s¡+ #˚düTÔ+fÒ
yês¡+‘· n|üø±s¡+ #̊j·÷\ì #·÷düTÔHêïs¡T. nsTTHê Ç~
Hê ÁbÕs¡ã∆ |òü\+ e\¢ Ç˝≤ »]–+~ ø±˙ Ç‘·s¡T\qT
ì+~+#·&É+ e\¢ ̋ ≤uÛÑẙT$T ? Ç‘·s¡T\qT <ä÷wæ+#·&É+
e\¢ <ä÷s¡+ @s¡Œ&ÉT‘·T+~ ø£<ë! n+≥÷ Ç‘·s¡T\qT
ì+~+#̊ >∑TD≤ìï e÷qTø√yê\ì, düs¡T›≈£îb˛j̊T >∑TD≤ìï
n\es¡TÃø√yê\ì Væ≤‘·e⁄ |ü\T≈£î‘·THêï&ÉT. bı<äT›
b˛j̊T´ì Áo sêeTTì |üPì uÛÑõ+#·ẙeTq>± nH̊ ø£‹˝À

ª|ü<äT› e÷*q bÕeTs¡ »qT\‘√ yÓÁ]
|ü\T≈£î˝≤&ÉT#·T ø=Hêïfi¯ófl z! eTqkÕ ...

‘ê´>∑j·T´ ø£‘·T\T - e÷qe $\Te\T
` &Üˆˆ. j·TT. s¡eT´CÀ´‹, ‘Ó\T>∑T XÊU≤<ä́ ≈£åî\T, Á|üuÛÑT‘·« |ü⁄s¡Twüß\ ø£fi≤XÊ\(dü«.Á|ü), ø£&É|ü.
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m<äT{Ï |ü#·Ãp∫ ‘êfi¯̋ Òø£ ‘ê
ì\qT ‘·Ts¡T>∑T≥ ø=Hêïfi¯ófl ...
n+≥÷ eTìwæ m˝≤ ñ+&É≈£L&É<√ $e]+#ê&ÉT.

nqedüs¡+>± Ç‘·s¡T\‘√ e÷{≤¢&ÉT‘·÷ ø±\πøå|ü+
#˚j·T≈£L&É<äì, ô|<ä›\T dü+bÕ~+∫q ÄdæÔ ñ+<äì
‘·qqT ‘êqT ìs¡÷|æ+#·Tø√≈£î+&Ü ñ+&É≈£L&É<äì d”«j·T
Á|ü‹uÛ Ñ, e´øÏ Ô‘·«+ Ç‘·s¡T\qT #·÷∫ ndü÷j·T
bı+<ä≈£L&É<äì, ø±˝≤ìï <äT]«ìjÓ÷>∑+ #̊j·T≈£L&É<äì
ù|s=ÿHêï&ÉT.

ªªe÷ C≤qøÏ #Ó≥Tº ã≥º>± eTVü‰sê»yÓÿ‹$
sê» sê» es¡ / sêJyêø£å $qTµµ
nH˚ ø£‹˝À ‘ê´>∑j·T´ ªªe÷ C≤qøÏµµ nq&É+ e\¢

ˇø£ n<äT“¤‘·yÓTÿq dü+<̊XÊìï düe÷C≤ìøÏ n+~düTÔHêï&ÉT.
Çø£ÿ&É ‘ê´>∑j·T´ ªe÷µ C≤qøÏ nq&É+ e\¢ d”‘ê<˚$ì
|ü⁄Á‹ø£>± uÛ≤$+#ê&ÉT. düe÷»+˝À H̊&ÉT mø£ÿ&É #·÷dæHê
Ä&Éyê] ô|’ n‘ê´#ês¡ |òüT≥q\T »s¡T>∑T‘·THêïsTT.
Ád”Ô\qT |ü⁄s¡Twüß\T e÷‘·, k˛<ä], |ü⁄Á‹ø± <äwæº‘√
#·÷&Ü\H̊ nsêú+‘·sêìï e´ø£Ô+ #̊XÊ&ÉT. Ád”Ô\ |ü≥¢ |ü$Á‘·
uÛ≤eq‘√ ñ+&Ü\H˚ Væ≤‘√|ü<˚XÊìï |üs√ø£å+>± ‘Ó*j·T
CÒXÊ&ÉT.

n+‘˚ø±≈£î+&Ü d”‘êsêeTT\ eT<Ûä́  >∑\ nH√´q´
<ë+|ü‘·́ + $•wüº‘·qT á ø£‹˝À e]í+#ê&ÉT. <˚X¯+
u≤>∑T|ü&Ü\+fÒ düe÷»+, düe÷»+ u≤>∑T|ü&Ü\+fÒ
≈£î≥T+ã+, ≈£î≥T+ã+ u≤>∑T|ü&Ü\+fÒ eTT+<äT
uÛ≤sê´uÛÑs¡Ô\ eT<Ûä´ dü+ã+<Ûä+ u≤>∑T+&Ü˝Ò. ø±ã{Ïº
nH√´q´ <ë+|ü‘·́ + jÓTTø£ÿ >=|üŒ‘·Hêìï ù|s=ÿHêï&ÉT
‘ê´>∑j·T´.

ªªyê&˚sê <ÓÿeeTT eTqkÕ
Ä&çq e÷≥qT ‘·|üŒ<äqT#·TqT
Ä #·+Á<ës¡ÿeTT ø°]Ô>±+∫qµµ nH̊ ø£‹˝À ÁosêeTT&ÉT

e÷≥ MT<ä ì\ã&̊yê&ÉT, ‘·q e÷≥qT ì\T|ü⁄ø√e&ÉẙT
ø±<äT, ‘·q ‘·+Á&ç e÷≥qT ø±bÕ+&˚+<äT≈£î >=|üŒ
‘ê´>±ìøÏ ≈£L&Ü dæ<ä›|ü&Ü¶&ÉT n+≥÷ sêeTTì >=|üŒ

>∑TD≤ìï ø°]Ô+#ê&ÉT ‘ê´>∑j·T´. e÷≥ MT<ä ì\ã&˚
\ø£åD+, ‘ê´>∑ ãT~∆ ñ‘·ÔeT e´øÏÔ‘·« \ø£åD≤\qT, yê{Ïì
n\es¡TÃø√yê\ì ‘ê´>∑j·T´ ñ<√“¤~+#ê&ÉT.

ªªsêeT ˙ jÓT&É Áù|eT s¡Væ≤‘·T\≈£î HêeT s¡T∫
‘Ó\TdüTHêµµ nH˚ ø£‹˝À ªµ‘·q kÂK´eTT ‘êHÓs¡T>∑ø£
jÓTTs¡T\≈£î ‘·>∑T uÀ<Ûäq düTK+ n+≥÷ e]í+#ê&ÉT.
|üs¡T\≈£î ñ|ü<˚•+#·&É+ düT\uÛÑ+ ø±˙ ‘êqT #Óù|Œ
$wüj·÷\qT ‘êy˚T Ä#·]+#·&É+ ø£wüº+. ø±ã{Ïº nq
edüs¡+>± Ç‘·s¡T\≈£î dü\Vü‰\T Çe«≈£L&É<äT n+≥÷
ñ|ü<̊•+#ê&ÉT.

eTìwæ m≥Te+{Ï |ü]dæú‘·T\˝ÀHÓÿHê XÊ+‘·+>± ñ
+&Ü\ì, XÊ+‘·eTH˚ >∑TD+ eTqTwüß\≈£î ñ+&Ü*‡q
eTTK´ \ø£åDeTì á ÁøÏ+~ ø£‹˝À ‘ê´>∑j·T´
ù|s=ÿHêï&ÉT.

ªªXÊ+‘·eTT Ò̋ø£ kÂK´eTT ̋ Ò<äT kÕs¡dü <äfi¯qj·Tq!
<ë+‘·T ¬̇ø’Hê y˚<ë+‘·Tì¬ø’Hê
<Ûësê düT‘·T\T <Ûäq <Ûëq´eTT\T+&çq
kÕ¬s≈£î »|ü‘·|ü dü+|ü<ä ø£*–q
j·÷>±~ ø£s¡àeTT\ìïj·TT #˚dæq
u≤>∑T>∑ düø£\ Vü≤<ë“¤eeTT ‘Ó*dæq
Ä>∑eT XÊÁdüÔeTT\ìïj·TT #·~$q
uÛ≤>∑e‘·T\qT#·T u≤>∑T>∑ ù|¬s’qµµ
#·ø£ÿ{Ï uÛ≤s¡́ , _&É¶\T, <Ûäq <ÛëHê´\THêï, eT+∫

ø°]Ô, Á|ü‹wüº\T e∫ÃHê, bÕ+&ç‘ê´ìï dü+bÕ~+∫Hê
XÊ+‘· >∑TD+ ˝Òø£b˛‘˚ ô|’y˚$ ≈£L&Ü Äq+<ëìï
Çe«˝Òe⁄ nì ù|s=ÿHêï&ÉT. n+‘˚ø±ø£ ªµì~Û #ê˝≤
düTKe÷ sêeTTì düìï~Û #ê˝≤ düTKe÷ nH˚ ø£‹˝À...

ªªX¯eT<ä eTeTeTqT >∑+>±kÕïqeTT düTKe÷ ?ø£
s¡›eT <äT]«wüj·÷≈£L|ü kÕïqeTT düTKe÷ ?µµ
nH˚ ø£‹˝À kÕïqeTT u≤Vü≤´ X¯Øsêìï X¯óÁuÛÑ

|üs¡TdüTÔ+~. XÊ+‘· >∑TD+ eTH√ e÷*Hê´ìï b˛>=&ÉT
‘·T+~. eTqdüT‡qT ìs¡à\+ #˚düTÔ+~ nì e]í+#ê&ÉT
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‘ê´>∑j·T´. á ø±\+˝À e÷qe⁄\T Ä#·]+#ê*‡q,
n\es¡T#·Tø√yê*‡q eTTK´yÓTÿq \ø£åD≤ìï ô|’ ø£‹˝À
‘Ó*bÕ&ÉT

ÁosêeTTì >∑TD≤\qT bı>∑T&ÉT‘·÷ ªªø£s¡TD
m˝≤>∑+fÒµµ nH˚ ø£‹˝À á $<Ûä+>± e]í+#ê&ÉT

ªªe÷+dü+ eTT≥º&ÉT, eT<ÛäTe⁄qT Á‘ê>∑&ÉT
|üs¡Væ≤+dü\ #˚j·T&ÉT, ms¡Tø£qT eTs¡Te&ÉT
e+#·q #˚j·T&ÉT, |üs¡T\‘√ u§+ø£&ÉT
#·+#·\ ∫‘·TÔ&Óÿ, kÂK´eTT $&ÉTe&ÉTµµ nH̊ ø£‹˝À

sêeTTì˝À >∑\ ñ‘·ÔeT e÷qe \ø£åD≤\qT $e]dü÷Ô,
eTqTwüß\+‘ê sêeTTìï Ä<äs¡Ù+>± rdüTø=ì á \ø£åD≤
\qT ô|+bı+~+#·Tø√yê\ì dü÷∫+#ê&ÉT ‘ê´>∑j·T´.
uÖ<ä∆ eT‘· <Ûäs¡à+ jÓTTø£ÿ kÕs¡+ á ø£‹˝À ø£ì|ædüTÔ+~.
e÷+kÕìï, eT<Û äTe⁄qT eTT≥ºø£b˛e&É+, Væ≤+dü
#˚j·T≈£î+&Ü ñ+&É≥+, dü‘ê´ìï e÷{≤¢&É≥+ Çe˙ï
ãT<äT∆&ÉT ≈£L&Ü #Ó|æŒq <Ûäsêà\T. M{Ïì Ä#·]ùdÔ J$‘·+
düTKe+‘·eTe⁄‘·T+<äì, eTìwæ |üP»˙j·TT\T,
>ös¡e˙j·TT\T ne⁄‘ês¡ì ‘ê´>∑j·T´ uÛ≤e+.

ªª|ü\T≈£î ø£+&É #·ø£ÿs¡qT π>s¡TH˚ |üD‘·T˝≤sê

ø=\Te⁄ ≈£L≥eTTqT >=\T#·T yê]ì
_*∫ <ëX¯s¡~∏ Áù|eTMT<ä ã\πø |ü\T≈£îµµ n+≥÷

ÁosêeTT&ÉT ‘·q sê»´eTT˝À Á|ü»\qT rj·T>±, Áù|eT‘√
|ü\Tø£]+#˚ yê&Éì ø°]Ô+#ê&ÉT. eTq*ï qeTTà≈£îì
ñHêï yê]ì, nqT#·s¡T\qT, eTq ø£+fÒ ‘·≈£îÿe
kÕúsTT˝À ñqï yê]ì Áù|eT‘√ |ü\ø£]+#ê\ì @ kÕúsTT
yê]HÓÿq düe÷q+>± düVü≤<äj·T+‘√ Ä<ä]+#ê\ì ̌ ø£
$\TyÓÿq dü÷#·qqT n+~+#ê&ÉT.

Ç+ø± Çy˚ø±ø£ Äj·Tq ø£‘·T\˝À #ê˝≤ es¡≈£î
Á|üdüTÔ‘· düe÷C≤ìøÏ ø±e\dæq e÷qe $\Te\T,
e´øÏÔ‘·« \ø£åD≤\qT mìï+{ÏH√ ù|s=ÿì eTq+<ä]ø°
e÷s¡Z<äs¡Ù≈£î\T>± ø°]Ô+|üã&ÉT‘·THêïs¡T. ø£e⁄\≈£î düeT
ø±©q $wüj·÷\ |ü≥¢ ne>±Vü≤q ñ+&Ü\ì ô|<ä›
\+{≤s¡T. ‘ê´>∑j·T´ yêπ>Zj·Tø±s¡T&̊ ø±<äT, ø£$ ≈£L&Ü.
n+<äTπø Äj·Tq ø£‘·T\T Ä ø±\+ Hê{Ï düe÷»
|ü]dæú‘·T\qT Á|ü‹_+_+|ü #˚kÕÔsTT. nqTuÛÑe+‘√
eT+∫ dü+<˚XÊ\qT ‘·q ø£‘·T\ <ë«sê ˝Àø±ìøÏ
n+~+#ê&ÉT ‘ê´>∑j·T´. n+<äTπø ‘·sê\T >∑&ÉTdüTÔHêï
‘ê´>∑j·T´ ø£‘·T\≈£î Ä<äs¡D ô|s¡T>∑T‘·T+<˚ ‘·|üŒ
‘·>∑Z&É+ Ò̋<äT.

Ä<Ûës¡ Á>∑+<∏ë\T :
1. ‘ê´>∑j·T´ ø£$‘·«+ - $eTs¡ÙHê‘·àø£ |ü]o\qeTT (|æ.ôV≤#Y.&ç. dæ<ë∆+‘· yê´dü+), &Ü.  mdt. X̄eT+‘·ø£eTDÏ,

bı{Ïº ÁosêeTT\T ‘Ó\T>∑T $X¯«$<ë´\j·T+ Á|ü#·Ts¡D\T, ôV’≤<äsêu≤<é, 1988
2. ‘Ó\T>∑T˝À |ü<ä ø£$‘ê, &Ü. mdt. >∑+>∑|üŒ, X¯o Á|ü#·Ts¡D\T, >∑T+≥÷s¡T, Ä>∑wüßº, 1983
3. ‘Ó\T>∑T yêπ>Zj·Tø±s¡T\T, mdt. ñe÷<˚$, bı{Ïº ÁosêeTT\T ‘Ó\T>∑T $X¯«$<ë´\j·T+ Á|ü#·s¡D\T,

ôV’≤<äsêu≤<é, &çôd+ãs¡T, 2012
4. yêπ>Zj·Tø±s¡T\T - |ü<äø£‹ kÕVæ≤‘·́ +, &Ü. |ü⁄≥º|ü]Ô Hêsêj·TD≤#ês¡T´\T, bı{Ïº ÁosêeTT\T ‘Ó\T>∑T

$X¯«$<ë´\j·T+ Á|ü#·Ts¡D\T, ôV’≤<äsêu≤<é, @Á|æ̋ Ÿ, 1975
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‘Ó\T>∑TÁbÕ+‘·eTT Á_{Ïwtyêfi¯fl @\Tã&ç˝À
ñqï|ü⁄Œ&ÉT qcÕº\T mH√ï »]>±sTT. ìs¡+≈£îX¯ ø£]ƒq
eTqdüÔ‘·«+ ø£*Zq n~Ûø±s¡T\T kÕe÷õø£<√|æ&çøÏ, Ä]úø£
<√|æ&çøÏ bÕ\Œ&Ü¶s¡T. ‘Ó\T>∑TÁbÕ+‘êìøÏ »]–q qwüº+
n+‘êsTT+‘ê ø±<äT. eTTK´+>± Á|ü»\qT yÓ{Ïº#êøÏØøÏ
>∑T]CÒkÕs¡T. Á|ü»\qT Væ≤+dæ+#ês¡T. ÁbÕD≤\T rkÕs¡T.
e÷Hê\qT <√#·T≈£îHêïs¡T.

nsTT‘˚ n‹ ‘·≈£îÿeeT+~ e÷Á‘·+ ‘Ó\T>∑TÁbÕ+‘·
kÕe÷õø£ uÛ≤cÕkÕVæ≤‘ê´\ n_Ûeè~∆øÏ |üPqT≈£îHêïs¡T.
yês¡T mH√ïe+<ä\ẙ\ dü+e‘·‡sê\≈£î ‘·s¡>∑ì dü+|ü<äqT
|ü+∫b˛j·÷s¡T. |ü]XÀ<Ûäq\T, |ü]wüÿs¡D\T, Á>∑+<∏ä
eTTÁ<äD\T... Ç˝≤ mH√ï s¡+>±\˝À $X‚wüø£èwæ #̊kÕs¡T.
Ä es¡Tdü̋ À dæ.|æ.ÁuÖHé >∑T]+∫ #Ó|ü⁄Œø√yê*.

‘Ó\T>∑T kÕVæ≤‘·´eTTq≈£î $X‚wü ùde #˚dæq
Ä+π>¢j·TT&ÉT dæ.|æ.ÁuÖHé ‘=* ‘Ó\T>∑T X¯ã›ø√X¯eTTqT
|ü]wüÿ]+∫ Á|ü#·T]+#ê&ÉT. ÁuÖHé &çø£åqØì Ç|üŒ{ÏøÏ
‘Ó\T>∑T˝À ÁbÕe÷DÏø£+>± ñ|üjÓ÷–kÕÔs¡T. ‘Ó\T>∑TC≤‹øÏ
ùde #˚dæq q\T>∑Ts¡T Ä+π>¢j·TT\˝À ˇø£]>±
dæ.|æ.ÁuÖHéqT |ü]>∑DÏkÕÔs¡T. $T>∑‘ê eTT>∑TZ] ù|s¡T¢
Äs¡∆sYø±≥Hé, ø±*Hé yÓTø£+õ, <∏ëeTdt eTÁH√\T. Ä+Á<Ûä
uÛ≤c˛<ë∆s¡≈£î&ÉT nì >ös¡$+#·ã&çq eTVü‰qTuÛ≤e⁄&ÉT.

#ê¬s¢dt |òæ*|tt ÁuÖHé (Charles philip brown)
qe+ãsY 10, 1798q ø£\ø£‘êÔ̋ À »ìà+#ê&ÉT. áj·Tq≈£î
ªø±≥Hé <=s¡µ nH˚ eTs=ø£ ù|s¡T ñ+~. Äj·Tq
‘·*¢<ä+Á&ÉT\T Ä©ºHé &˚$&é ÁuÖHé, ‘·*¢ øö Ò̋. áj·Tq
&çôd+ãsY 12, 1884 Hê&ÉT yÓdtºu≤sYï Á>√yé, \+&ÉHé
j·TTHÓ’f…&é øÏ+>¥&É+˝À eTs¡DÏ+#ês¡T.

y˚eTq |ü<ë´\qT ùdø£]+∫, Á|ü#·T]+∫ Ä+>∑¢+˝À
yê{Ïì nqTe~+∫ K+&Ü+‘·s¡ yê´|æÔ #˚XÊ&ÉT.

áj·Tq ‘·+Á&ç Á¬ø’düÔe $<ë«+düT&ÉT. ‘·+Á&ç eTs¡D+
‘·sê«‘· ÁuÖHé ≈£î≥T+ã+ Ç+>∑¢+&é b˛sTT+~. ‘·+Á&ç
Ç∫Ãq dü÷Œ¤]Ô‘√ dæ.|æ.ÁuÖHé ø£\ø£‘êÔ̋ À Á^ø˘, ˝≤{ÏHé,
bÕØÙ, dü+düÿè‘· uÛ≤wü̋ À¢ Ä]‘˚sê&ÉT. ÁuÖqT nø£ÿ&˚
Væ≤+<ä÷kÕú̇  uÛ≤wü H˚s¡TÃ≈£îHêï&ÉT.

1817 Ä>∑wüßº 4q eTÁ<ëdüT˝À ádtº Ç+&çj·÷
ø£+ô|˙˝À ñ<√´>∑+˝À #˚sê&ÉT. ñ<√´>∑u≤<Ûä´‘·˝À¢
uÛ≤>∑+>± eTÁ<ëdüT˝À ø√<ä+&ÉsêeT |ü+‘·T\T e<ä›
‘Ó\T>∑T˝À ÁbÕ<∏ä$Tø£ C≤„Hêìï dü+bÕ~+#ê&ÉT. y˚eTq,
düTeT‹ X¯‘·ø±\‘√ bÕ≥T |ü˝≤ï{Ï mH√ïs¡#·q\qT
áj·Tq Á|ü#·T]+∫ eTTÁ~+|ü #˚kÕ&ÉT.

1820 Ä>∑wüßº̋ À ≈£&É|ü̋ À &ç|üP´{° ø£̋ …ø£ºs¡T>± #̊sê&ÉT.
ñ<√´>∑Ø‘ê´ nH˚ø£ ÁbÕ+‘ê˝À¢ |üì#˚dæq|ü⁄Œ&ÉT
‘Ó\T>∑T˝À e÷{≤¢&É&É+ ‘·|üŒìdü] nsTT´+~. ‘Ó\T>∑T
H˚s¡TÃø√e&ÜìøÏ düT\uÛÑyÓTÆq, XÊÁd”Ôj·TyÓTÆq $<Ûëq+
Ò̋ø£b˛e&É+ e\¢ |ü+&ç‘·T\T ‘·eT ‘·eT dü«+‘· |ü<ä∆‘·T˝À¢

uÀ~Ûdü÷Ô ñ+&̊yês¡T. ÁuÖqTqT ‘Ó\T>∑T uÛ≤cÕ |ü]XÀ<Ûäq
|ü⁄]ø=*Œ+~. ÁbÕNq ‘Ó\T>∑T ø±yê´\qT yÓ*øÏ rdæ
Á|ü»\+<ä]øÏ ns¡úeTj̊T´˝≤ |ü]wüÿ]+∫, Á|ü#·T]+#·&É+,
uÛ≤wü≈£î yê´ø£s¡D+, z ì|òüT+≥Te⁄ @s¡Œ&ÜìøÏ <ë]
rdæ+~. eT∫©|ü≥ï+, >∑T+≥÷s¡T, ∫‘·÷Ôs¡T, ‹s¡THÓ̋ ÒŒ*
yÓTT<ä˝…’q #√≥¢ |üì#˚dæ 1826˝À eT∞fl ø£&É|ü≈£î
‹]–e∫Ã nø£ÿ&˚ dæús¡|ü&Ü¶&ÉT.

nø£ÿ&̊ ̌ ø£ ã+>∑fi≤˝Àì kı+‘· &ÉãT“‘√ |ü+&ç‘·T\qT
ìj·T$T+∫ n+<äT˝À ‘·q kÕVæ≤r yê´dü+>±ìï
ø=qkÕ–+#ê&ÉT. njÓ÷<Ûä́ |ü⁄s¡+ ø£cÕí¬s&ç¶ nH˚ Äj·Tq
á e´eVü‰sê\qT |üs¡́ y˚øÏådü÷Ô ñ+&˚yê&ÉT.

ø£&É|ü̋ ÀqT, eT∫©|ü≥ï+˝ÀqT ≈£L&Ü bÕsƒ¡XÊ\\T
ô|{Ïº ñ∫‘·+>± #·<äTe⁄ #Ó|æŒ+#ê&ÉT. $<ë´s¡Tú\≈£î

dæ.|æ. ÁuÖHé kÕVæ≤‘·´ùde
` e+»s¡ sêCÒX¯«], |ü]XÀ<Ûä≈£îsê\T, ôV’≤Á<ëu≤<é.
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ñ∫‘·+>± uÛÀ»qedü‹ ≈£L&Ü ø£*Œ+#ê&ÉT. 1834˝À
ñ<√´>∑+ qT+&ç ‘=\–+#·&É+‘√ Ç+>∑¢+&ÉT yÓ[flb˛sTT,
‹]– 1837˝À |ü]¸j·TqT nqTyê<ä≈£î&ç>± Ç+&çj·÷
e#êÃ&ÉT. 1827 Hê{Ïπø ÁuÖHé ªÄ+Á<Ûä ̂ sê«D #Û·+<äeTTµ
nH˚ |ü⁄düÔø£+ sêdæq|üŒ{Ïø°, Äj·Tq≈£î >∑T]Ô+|ü⁄ ‘Ó∫Ãq
1829 Hê{Ï ªy ˚eTq X ¯‘ ·ø £+µ n|üŒ{Ïø Ï ÁuÖHé
nsTT<˚fi¯ófl>± y˚eTq kÕVæ≤‘ê´ìï n<Ûä́ j·Tq+ #˚dü÷ÔH˚
ñHêïs¡T. Ç+<äT˝À <ë<ë|ü⁄ 700 |ü<ë´\ Ä+>±¢qT
yê<ä+, eTs√ |ü<˚fi¯¢ ‘·sê«‘· 1164 |ü<ë´\ y˚Ts¡≈£î
$düÔ]+|üCÒdæ ‹]– y˚eTq X¯‘·ø£+ n#·TÃy˚XÊs¡T. |ü<äM
$s¡eTD ‘·sê«‘· 1854˝À \+&ÉHé˝À dæús¡|ü&Ü¶&ÉT.
1865˝À \+&ÉHé j·T÷ìe]‡{°̋ À ‘Ó\T>∑T Ábıô|òdüsY>±
ìj·T$T‘·T&Ó’Hê&ÉT. ÁuÖHé 1884 , 12 &çôd+ãsY ‘·q
dü«>∑Vü≤eTT 22 øÏ̋ ≤›πs >±¬s¶Hé‡ yÓdtºu≤sYï Á>√Hé, \+&ÉHé̋ À
eTs¡DÏ+#ê&ÉT.

|ü+&ç‘·T\ kÕìïVæ≤‘·́ +:- ÁuÖHé ø=\Te⁄˝À ‘=*
‘Ó\T>∑T ø£<∏ä≈£î&ÉT ‘ê‘ê#ê] nH˚ ù|s¡T‘√ ÁbÕ#·Ts¡́ +
bı+~q H˚\≥÷s¡T y˚+ø£{≤#·\+. ‘ê‘ê#ê] #Ó|æŒq
ø£<∏ä\qT $qï dæ.|æ.ÁuÖHé n+<äT˝À qT+&ç 24 ø£<∏ä\qT
Áoø£wüíe÷#ê] #Ó|æŒq ¬s+&ÉT ø£<∏ää\qT ø£*|æ 1855˝À
|ü⁄düÔø£+>± eTTÁ~+#ês¡T. M{Ï Ä+>±¢qTyê<ëìï ªbÕ|ü⁄\sY
‘Ó\T>∑T fÒ̋ Ÿ‡̆µ nH̊ ù|s¡T‘√ Á|ü#·T]+#ês¡T. Ç$ 1916˝À
–&ÉT>∑T yÓ+ø£≥ nbÕŒsêe⁄ dü+bÕ<äø£‘·«+˝À ~«eTTÁ<äD,
yê$fi¯¢yê] ‘·rj·T eTTÁ<äD, 1974˝À ã+>√¬s
dü+bÕ<ä≈£î&ç>± #·‘·Ts¡ú eTTÁ<äD bı+<ësTT. 1848˝À
#Óqï|ü≥ï+ yÓ[fl |ü˝≤ï{Ï Ms¡#·]‘·+, edüT#·]Á‘·
yÓTT<ä̋ …’q Á>∑+<∏ë\ |ü]cÕÿs¡ ø£èwæ̋ À Äj·Tq≈£î kÕj·T
|ü&Ü¶s¡T.

@qT>∑T\ Ms¡kÕ«eTj·T´ dæ.|æ.ÁuÖHé≈£î ‘Ó\T>∑T˝À
‘=* j·÷Á‘ê #·]Á‘·ø±s¡T&ÉT ‘êqT sêdæq ø±oj·÷Á‘·
#·]Á‘·qT Á|ü#·T]+#· >∑\πsyÓ÷ nì ̋ ÒK˝À ø√sês¡T.

‘Ó\T>∑TuÛ≤wü≈£î ùde\T :
y˚eTq |ü<ë´\qT yÓ*øÏ rdæ Á|ü#·T]+#ê&ÉT.

1829˝À 693 |ü<ë´\T, 1839˝À 1164 |ü<ë´\T
Á|ü#·T]+#ê&ÉT.
1841˝À ªq\#·]Á‘·µ qT Á|ü#·T]+#ê&ÉT.
ªÄ+Á<Ûä eTVü‰uÛ≤s¡‘·eTTµ, ªÁoeT<ë“¤>∑∑e‘·eTTµ \qT
Á|ü#·T]+#ê&ÉT.
‘Ó\T>∑T H˚s¡TÃø√H˚ Ä+π>¢j·TT\¬ø’ yê´ø£s¡D
Á>∑+<∏ë\T sêkÕ&ÉT. 1840˝À yê´ø£s¡D≤ìï Á|ü#·T
]+#ê&ÉT.
\+&ÉHé̋ Àì ªÇ+&çj·÷ Vü≤Ödt …̋’ÁãØµ ˝À |ü&çñ
qï 2106 <äøÏåD uÛ≤s¡‘· uÛ≤wü\ Á>∑+<∏ë\qT
eTÁ<ëdüT≈£î ‘Ó|æŒ+#ê&ÉT.
1844˝À ªedüT#·]‘Yµ 1851˝À ªeTqT #·]Á‘·µ \qT
Á|ü#·T]+#ê&ÉT. p\÷] n|üŒj·T´XÊÁdæÔ#̊‘· M{ÏøÏÏ
yê´U≤´Hê\T sêj·T+#ê&ÉT.
1852˝À ª|ü\Hê{Ï Ms¡#·]Á‘·µ qT Á|ü#·T]+#ê&ÉT.

s¡#·q\T :
Ä+Á<Ûä ̂ sê«D #·+<äeTT Áô|düT‡, eTÁ<ëdüT 1827.
u…’_ Ÿ̋qT ‘Ó\T>∑T˝À nqTe~+#ê&ÉT.
sêE\ j·TT<ä∆eTT, nq+‘·|ü⁄s¡+ ÁbÕ+‘· #·]Á‘·.
‘Ó\T>∑T-Ç+^¢wüß (1852), Ç+^¢wüß-‘Ó\T>∑T
(1854) $TÁX¯eTuÛ≤cÕ ì|ò üT+≥Te⁄, õ˝≤¢
ì|òüT+≥Te⁄,
*{Ï̋ Ÿ ̋ …øÏ‡ø£Hé
‘Ó\T>∑T yê´ø£s¡DeTT - 1840˝À Á|ü#·Ts¡D
y˚eTq |ü<ë´\ Ä+>±¢qTyê<ä+.

düàè‹ ∫Vü≤ï+ :
ÁuÖqT düà‹ ∫Vü≤ï+>± ø£&É|ü̋ À Äj·Tq ìedæ+∫q

ã+>∑fi≤düú\+˝À ÁuÖHé yÓTyÓ÷]j·T Ÿ̋ Á≥dtº Ä<Ûä«s¡́ +˝À
Á|üuÛÑT‘·«+ eT]j·TT Á|ü»\T ì<ÛäT\T eT]j·TT düVü≤
ø±s¡+‘√ ÁuÖHé Á>∑+<∏ë\j·÷ìï ì]à+∫+~. 2006
qe+ãsY 10 Hê&ÉT uÛ≤cÕ |ü]XÀ<Ûäq πø+Á<ä+>± jÓ÷–
y˚eTq $X¯«$<ë´\j·T+˝À uÛ≤>∑yÓTÆ+~.
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1. ‘Ó\T>∑T uÛ≤cÕ kÕVæ≤‘ê´\ düeTT<ë∆s¡≈£î&ÉT dæ.|æ.ÁuÖHé - C≤qTeT~› Vü≤qTeT#êÃ¤ÁdæÔ, ‘Ó\T>∑T ‘˚»+, &çôd+ãsY

2013 , ù|õ 44`46.
2. C≤qTeT~› Vü≤qTeT#êÃ¤ÁdæÔ dæ.|æ.ÁuÖHé düTÁ|üdæ<äT∆\ J$‘· $X‚cÕ\T
3. http://www.oxforddnb.com//View//article /360

4. MsêkÕ«eTj·T´, j˚TqT>∑T\ (1941). ø±oj·÷Á‘· #·]Á‘· 3e eTTÁ<äD, $»j·Tyê&É. ~>∑e*¢ yÓ+ø£≥ •esêe⁄
(Relieved 26 November 2014)
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CÀ>∑T˝≤+ã >∑<ë«\ õ\¢˝À n‹ ÁbÕNq ø±\+
qT+&ç kÕVæ≤‘·́ + ø£qã&ÉT‘·T+~. 7e X¯‘ê_∆øÏ #Ó+~q
»j·TùdqT&ÉT >∑<ë«\ XÊdüqeTT nH˚ ù|s¡T‘√ uÛÑ÷<ëq
XÊdüHêìï y˚sTT+#ê&ÉT. Ç‘·&ÉT u≤<ë$T #êfi¯óø£´
#·Áø£e]Ô ÄkÕúqø£$. Ä ‘·s¡Tyê‘· |ü⁄D´e\¢uÛÑT&ÉT, ÁosêeT
|ü⁄D´e\¢uÛÑT&ÉT yÓTT<ä\q eTVü‰ø£e⁄\T nH̊ø£ XÊdüHê\T
ẙXÊs¡T. á ÁbÕ+‘· XÊdüq yê»àj·÷ìï ̋ À‘·T>± |ü]o*ùdÔ
10e X¯‘êã›+ es¡≈£î XÊdüHê\T ø£qã&Ée⁄. |üP&É÷s¡T
(>∑<ë«˝≈£î yÓTT<ä{Ï sê»<Ûëì) XÊdüq+, n\+|ü⁄s¡+
XÊdüHê\T ø£qï&É u≤wü̋ À ø£ì|ædüTÔHêïsTT. M{Ïì ø±+#·q
ùdq |ü+&ç‘·T&ÉT. n_Ûqe düs¡dü«‹ ẙsTT+∫q XÊdüHê\T.
u≤<ë$T #êfīó≈£î´\ ‘·s¡Tyê‘· sêÁwüº≈£L≥T\T ÁãùV≤àX̄«s¡
kÕ«$T Äsê~Ûdü÷Ô nH˚ø£ Á>∑+<Ûë\T s¡∫+∫q≥T¢ #·]Á‘·
ø±s¡T\T $e]+∫q Ä Á>∑+<∏ë\T n\uÛ Ñ´eTT.
$Áø£e÷~‘·T´ì ÄkÕúq+˝À eTVü‰ø£$ _\ΩDT&ÉT nH̊ø£
<Ûäs¡àXÊÁkÕÔ\qT s¡∫+∫q≥T¢ #Ó|ü⁄‘ês¡T.

XÊdüqø£e⁄\T ‘·s¡Tyê‘· CÀ>∑T˝≤+ã >∑<ë«\õ˝≤¢≈£î
#Ó+~q ‘=*ø£$ eT+<∏ëq uÛ…’s¡e⁄&ÉT(ø°.X¯.1000) sêdæq
uÛ…’s¡e ‘·+Á‘·eTT, Äq+<ä ø£+<äø£eTT nH˚ s¡#·q\T
ñqï≥T¢ ‘Ó\TdüTÔ+~. Ä ‘·s¡Tyê‘· >∑<ë«\, n\+|ü⁄s¡+,
uÀs¡yÓ*¢ dü+kÕúHê\≈£î #Ó+~q eTVü‰≈£e⁄\ Á>∑+<∏ë\T
yÓ\Te&Ü¶sTT. yê{Ïì á |ü]XÀ<Ûäq˝À |ü]o*+#·&É+
»s¡–+~. yÓTT‘·Ô+ MT<ä CÀ>∑T˝≤+ã >∑<ë«\õ˝≤¢
kÕVæ≤‘·´+ düTdü+|üqïyÓTÆq~>± ‘Ó\+>±D˝À ¬ø˝¢
‘·\e÷ìø£yÓTÆq~>± á |ü]XÀ<ÛäqqT #·~$q yê]øÏ
$<ä‘·eTÚ‘·T+~.

CÀ>∑T˝≤+ã >∑<ë«\õ˝≤¢̋ À nìï Á|üÁøÏj·T\ ø£+fÒ
X¯‘·ø£ Á|üÁøÏj·T˝À m≈£îÿe πøåÁ‘· kÕVæ≤‘·´+ e∫Ã+~.
1880˝À ns¡Ãø£+ nj·T´e÷#ês¡T´\T >∑<ë«\ Á|üuÛÑTe⁄\

≈£î\ <Ó’eyÓTÆq #ÓqïπøX¯e kÕ«$Tì düTÔ‹dü÷Ô Áo πøX¯e
X¯‘·ø±ìï sêdæ sêC≤yê]øÏ n+øÏ‘·+ Ç#êÃ&ÉT. <ëìì
1929˝À eTTÁ<äDqT y˚sTT+#ês¡T. n|üŒ{ÏqT+&ç
H˚{Ïes¡≈£î á õ˝≤¢̋ À m≈£îÿe>± yÓ’wüíe X¯‘·ø± Ò̋ ø£ì
|ædüTÔHêïsTT. ÁbÕNq ‘êfi¯|üÁ‘· Á>∑+<∏ë\T neTTÁ~‘·
Á>∑+<∏ë\qT ‘·eT |ü]bÕ\q ø±\+˝À ø£e⁄\ s¡#·q\qT
sêC≤sêeT uÛÑ÷bÕ\sêe⁄ sêDÏ Ä~\øÏåà <̊eeTà\ ø±\+
kÕVæ≤‘·́  #·]Á‘·̋ À düTes¡íø£åsê\‘√ *œ+#·e#·TÃ.

CÀ>∑T˝≤+ã >∑<ë«\õ˝≤¢ kÕVæ≤‘·́  #·]Á‘·qT H˚{Ï
‘·s¡+ Á|ü»\≈£î düeTdüÔ $wüj·÷\T ‘Ó*j·÷\ì á
|ü]XÀ<Ûäq mqTïø√e&É+ »]–+~. á |ü]XÀ<Ûäq˝À
ÁbÕNq ø±\+˝À sê»e+XÊ\T ø£e⁄\T ø£fi≤ø±s¡T\T
ÄHê{Ï eT‘·, kÕ+düÿè‹ø£ |ü]dæú‘·T\T $e]+#·&É+
»]–+~. ÄHê{Ï >=|üŒ $<ë´ πø+Á<ë+>± n\+|ü⁄s¡+
$sêõ\¢&É+, ãVüQuÛ≤cÕ |ü+&ç‘·T\T á ÁbÕ+‘·+
qT+&çj˚T eTVü‰ø£e⁄\T>± ù|s¡T bı+<ä&É+ »]–+~.
ne<Ûëq Á|üÁøÏj·T˝À ‹s¡T>∑T Ò̋ì ø£e⁄\ ‹s¡T|ü‹ ẙ+ø£≥
ø£e⁄\qT &Ûûø=ì yê]#̊‘· ôduÛ≤dt nì|æ+#·T≈£îqï ø£e⁄\T
Çø£ÿ&É ñHêïs¡T. á õ˝≤¢̋ À dü+ø°s¡Ôq kÕVæ≤‘·́ +, X¯‘·ø£
kÕVæ≤‘·́ + $]$>± yÓ\Te&Ü¶sTT. ‘Ó\+>±D˝À nìï
õ˝≤¢\ kÕVæ≤‘·´+ ø£+fÒ Á|ü‘˚´ø£ πøåÁ‘·kÕVæ≤‘ê´ìï,
dü+düÿè‹ì dü+‘·]+#·T≈£îqï õ˝≤¢ CÀ>∑T˝≤+ã >∑<ë«\
õ˝≤¢. Á|üø£è‹ n+<ë\‘√ ø£ècÕí ‘·T+>∑uÛÑÁ<ë q<äT\
düe«&ÉT\‘√ >=|üŒsê» e+XÊ\ #·]Á‘·, Hê>∑]ø£‘·, dü+düÿ
è‹, kÕVæ≤‘ê´\‘√ $\dæ\T¢‘·Tqï õ˝≤¢ Ç~.

Áø°.X̄.7e X̄‘ê_∆øÏ eTT+<̊ ì]à+|üã&çq n‹ ÁbÕNHê
\j·T+ CÀ>∑T˝≤+ã ÁbÕNHê\j·T+. nwüº<äX̄ X̄øÏÔ|”sƒê\˝À
◊<äe<Ó’q CÀ>∑T˝≤+ã <˚yê\j·T+˝À Ä~X¯+ø£s¡T&ÉT
Áo #·Áø£ Á|ü‹wü˜ #˚dæq≥T¢ #Ó|ü⁄‘ês¡T. ø±o˝À Á‹y˚DÏ

ncÕº<äX¯ πøåÁ‘·|”sƒê\T n\+|üPsY πøåÁ‘· eTVæ≤eT
` dæ. oÁìyêdüT\T, |ü]XÀ<Ûäø£ $<ë´]∆.
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dü+>∑eT+ ̋ ≤>∑ n\+|ü⁄s¡+˝À ø£èwüí ‘·T+>∑uÛÑÁ<ë dü+>∑eT+
ñ+~. Çø£ÿ&ç u≤\ ÁãùV≤àX¯«s¡ *+>∑+ eTVæ≤e÷ì«‘·
yÓTÆq~. düú\|ü⁄sêD+˝À n\+|ü⁄s¡+ πøåÁ‘êìï <äøÏåD ø±o>±
e]í+#·ã&ç+~. n\+|ü⁄s¡+ πøåÁ‘· kÕVæ≤‘ê´ìï, rs¡ú
eTVæ≤eT\qT ‘Ó*j·TCÒùd πøåÁ‘· kÕVæ≤‘·´+ $]$>±
e∫Ã+~. á πøåÁ‘êìøÏ düMT|ü+˝À ñ+&ÉyÓ*¢̋ À n‹
|ü⁄sê‘·q <̊yê\j·T+ #ÓqïπøX̄yê\j·T+ Á|üdæ~∆ bı+~+~.
q\¢sê‹‘√ #̊dæq #ÓqïπøX̄e⁄ì eT÷]Ô n‹eTH√Vü≤s¡+>±
ñ+≥T+~. Áoø£èwü í<˚esêj·T\T á Ä\j·÷ìï
<ä]Ù+#·T≈£îqï≥T¢ Ä<Ûësê\THêïsTT.

düru≤\ ÁãùV≤àX̄«s¡ |ü]Dj·T+˝À Á|ükÕÔ$+#·ã&çq
ncÕº<äX¯ X¯øÏÔ |”sƒê\˝À bÕs¡«r<˚$ •e⁄&ÉT ˇø=ÿø£ÿ
s¡÷bÕìï <Ûä]+∫q Äj·÷ |ü⁄D´Á|ü<̊XÊ\˝À @ $<Ûä+>±
yÓ*dæHês√ $e]+#·ã&ç+~. n\+|ü⁄s¡+ πøåÁ‘·+˝À ns¡yÓ’
Hê> ∑T\T rsê ú\T, ‘ ·T+> ∑ u Û Ñ Á<ëqB rsê úìø Ï
n+‘·s¡÷“¤‘·+>± ñ+&ç Á|üeVæ≤düTÔHêïsTT. M{Ïì ÄqTø=ì
XË’e <˚yê\j·÷\T e⁄HêïsTT. düru≤\ ÁãùV≤àX¯«sê
\j·T+˝À ~«rj·÷XÊ«dü+˝À n\+|ü⁄s¡+ ̋ Àì ‘·T+>∑
uÛÑÁ<ëq~ rsêúìï >∑÷]Ã #Ó|üŒã&ç+~.

ªªÁãVü≤àXÀj·T+ dü$X‚«X̄kÕ´ ø±o ùV≤eT˝≤|ü⁄Ø
bÕ>∑+>± ‘·T+>∑ uÛÑÁBj·T+ dü‘·́ y˚T‘·qï dü+X¯j·Tµµ
kÕøå±‘Y <äøÏåD ø±ojÓÆTq n\+|ü⁄s¡ πøåÁ‘·+˝Àì ‘·T+>∑

uÛ Ñ Á<ä rs¡ ú+, >∑+>± rs¡ ú+‘√ düe÷qyÓTÆq~ nì
‘Ó\TdüTÔ+~. Ç‘·s¡ πøåÁ‘·, rs¡ú, <Ó’yê\ Á|üX¯+dü eTq≈£î
düŒwüº+>∑ ø£qããT‘·T+~.

XÀ¢̂ ˆ \+ø±j·÷+ XÊ+ø£Ø <̊$ ø±e÷øÏå ø£+∫ø±|ü⁄Ø
Á|ü<äT´ẙTï X̄+K˝≤<̊$ #êeTT+&Ü Áøö+#· |ü≥ºDÒ
n\+|ü⁄πs CÀ>∑T˝≤+u≤ ÁoXË’̋ Ò ÁuÛÑeTsê+_ø±
ø=˝≤¢|ü⁄πs eTVü‰\øÏåà eTj·T÷πs @ø£ Ms¡́ ø±
ñ»®sTTHê´+ eTV ü ‰ø±∞ | ”s ƒ êj·÷+
|ü⁄s¡TVüA‹ø±
z&Ü´DÒ –]C≤<˚M e÷DÏø±´ <äø£åyê{Ïπø

Vü≤]πøåÁ‘ê ø±eTs¡÷bÕ Á|üj·÷π> e÷<Ûäy˚X¯«Ø
C≤«˝≤j·÷+ yÓ’wüíM<̊M >∑j·÷ e÷+>∑fī´ >ö]ø±
yês¡D≤kÕ´+ $XÊ˝≤ø°å ø£oàπs‘·T düs¡dü«r
ncÕº<äX¯ düT|òüπsdüT jÓ÷>∑ $<Ûë´q ì]à‘·yéT
‘êkÕ+ düàs¡D e÷Á‘·D eT‘·T´ <ë]Á<ä́  HêX̄qyéT
kÕ j·T+ø± Ò̋ |üπsƒìï‘·́ yéT düs¡« X̄Á‘·T $HêX̄qyéT
düs¡«yê´~Û |üjÓ÷s√>∑́ + düs¡«dü+|ü‘êÿs¡+ X̄óuÛÑyéT

ô|’ |ü<ë´ìï nqTdü]+∫ #·÷∫q≥T¢ nsTT‘˚ 18
ncÕº<äX¯ X¯øÏÔ |”sƒê\ πøåÁ‘ê\T yêì˝Àì <Ó’yê\T $$<Ûä
rsêú\T ‘Ó*j·Tã&ÉT‘·T+~. ncÕº<äX̄ πøåÁ‘· |”sƒê\T Ç˝≤
ñHêïsTT.

πøåÁ‘·+ <Ó’e+
1. \+ø£ XÊ+ø£Ø<̊$
2. ø£+∫ ø±e÷ø°å, ø±ẙTX̄«s¡T&ÉT
3. Á|ü<äT´eTï (u…+>± Ÿ̋) X̄+K˝≤<̊$
4. yÓTÆdü÷s¡T #êeTT+&̊X̄«]
5. n\+|ü⁄s¡+ (Ä+Á<ÛäÁ|ü<̊XŸ) CÀ>∑T˝≤+ã
6. ÁoXË’\+ ÁuÛÑeTsê+_ø£
7. ø=˝≤¢|ü⁄s¡+(eTVü‰sêÁwüº) eTVü‰\øÏåà
8. eTVüAsY (eTVü‰sêÁwüº) @ø£Ms¡
9. ñ»®sTT˙ (ñ‘·Ôs¡Á|ü<˚XŸ) eTVü‰ø±[
10. |”sƒê|ü⁄s¡+ (Ä+Á<ÛäÁ|ü<˚XŸ) |ü⁄s¡TVüA‹ø£
11. ˇ]kÕ‡ –]C≤
12. Á<ëøå±sêeT+ (Ä+Á<ÛäÁ|ü<̊XŸ) e÷DÏø±´+ã
13. >öVü≤‹ (nkÕ‡+) ø±eTs¡÷|æDÏ
14. Á|üj·÷>∑ (ñ‘·Ôs¡ Á|ü<˚XŸ) e÷<Ûäy˚X̄«]
15. C≤«\eTTF (»eT÷àø±oàsY) yÓ’wüíM<˚M
16. >∑j·÷ (;Vü‰sY) eT+>∑fi¯ >öØ
17. ø±• (ñ‘·Ôs¡Á|ü<˚XŸ) $XÊ˝≤øÏå
18. ø±oàsY düs¡dü«r (XÊ]ø±)

Ç˝≤ ncÕº<äX̄ |”sƒê\T>±, <ë«<äX̄ X̄øÏÔ |”sƒê\T>± ẙs¡T
y˚s¡T πøåÁ‘ê\qT eTVü≤s¡T¸̋ Ò m+|æø£ #˚j·T≥+ e\¢, á
m+|æø£ n+‘ê ÁbÕ<Ûëq´‘· $eø£å e\¢ @s¡Œ&ç+<˚ ‘·|üŒ,
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@ πøåÁ‘êìï ‘·≈£îÿyÓ’q~>± uÛ≤$+#·sê<äì, eTq≈£î
düŒwüºeTÚ‘·T+~. ø±\Áø£eT+˝À á ñ‘·ÔeT πøåÁ‘ê\˝À ø=ìï
n+‘·sê®q+ bı+<äT‘·÷ ñ+&É≥+, ˇø£|ü⁄Œ&ÉT ñ
bÕdü≈£î\ ñbÕdüHê ã\+ #˚‘· n$ eT∞fl <äs¡Ùq+
Çdü÷Ô ñ+&É≥+ Ò̋ø£ y˚s=ø£ düú̋ ≤ìøÏ e÷s¡T‘·÷ ñ +
&É≥+ ≈£L&Ü dü+uÛÑ$düTÔqï≥T¢ |ü⁄sêD≤\˝À Ä<Ûësê\T
\_ÛdüTÔHêïsTT. Çø£ ncÕº<äX̄ X̄øÏÔ |”sƒê\˝À ̌ ø=ÿø£ÿ |”sƒêìï
>∑T]+∫ kÕVæ≤‘·́ +˝À $|ü⁄\+>± $e]+#ês¡T.

|üPs¡«+ n\+|ü⁄s¡+˝À C…’q, XË’e, yÓ’wüíe, eT‘· πøåÁ‘ê\T
nH̊ø£+ yÓ*XÊsTT. Ç~ ‘·T+>∑uÛÑÁ<ëqB rs¡+˝À ñqï~.
ÁoXË’̋ ≤ìøÏ |ü•ÃeT eTTK<ë«s¡eTì Á|üdæ~∆ bı+~+~.
BìøÏ ªª<äøÏåDø±oµµ nqT Hêe÷+‘·s¡+ ≈£L&Ü ñ+~.
‘·T+>∑uÛÑÁ<ëq~ <äøÏåD qT+&ç ñ‘·Ôs¡ ~X¯≈£î Á|üe
Væ≤düTÔqï~. yêdüTÔ •\Œ+˝À Çø£ÿ&É >∑\ <̊yê\j·÷\≈£î,
m˝À¢sê˝À >∑\ <˚yê\j·÷\≈£î düe÷q b˛*ø£ >∑\
\ø£åD≤\T >√#·]kÕÔsTT. XÊdüHê<Ûësê\qT ã{Ïº Çø£ÿ&ç
<˚yê\j·÷\T $»j·÷~‘·T´ì #˚‘· ì]à+#·ã&Ü¶j·Tì
#Ó|ü⁄‘ês¡T. Á|ü<Ûëq+>± Çø£ÿ&É ÁãùV≤àX¯«sê\j·T+
|ü⁄sê‘·qyÓTÆ+~. Ç+<äT˝Àì s¡dü*+>±ìï ÁãVü≤à Á|ü‹wæº+
#·&É+e\¢ ÁãùV≤àX̄«s¡T&Éqã&ÉT#·THêï&ÉT. ¬s+&Ée~ ªqe
ÁãVü‰à\j·T+µ. qe ÁãVü≤à\T nq>± 1.u≤\ÁãVü≤à
2. >∑s¡T&É ÁãVü≤à 3. dü«s¡Z ÁãVü≤à, 4.|ü<äàÁãVü≤à, 5.‘ês¡ø£
ÁãVü≤à, 6.‘·s¡ÿÁãVü≤à 7. ≈£îe÷s¡ ÁãVü≤à, 8. Ms¡ÁãVü≤à
9.$X¯«ÁãVü≤à. á $Á>∑Vü‰\˝À •e⁄ì $Á>∑Vü≤y˚T
eTTK´yÓTÆq~. dü|üÔe÷‘ê\j·T+ ≈£L&Ü Çø£ÿ&É ñ+~.
Ç$ e÷Á‘·y˚T>±ø£ ªCÀ>∑T˝≤+ãµ >∑T&ç≈£L&Ü ñ+~.
ncÕº<äX¯ X¯øÏÔ |”sƒê\˝À Ç~ ˇø£{Ï. qs¡dæ+Vü≤kÕ«$T
Ä\j·T+, dü÷s¡́ Hêsêj·TDkÕ«$T Ä\j·T+, eTVæ≤cÕ
düTs¡ eT]∆ì ªyÓ+ø£fÒX̄«s¡µ ø±e÷øÏå yÓTT<ä\>∑T Ä\j·÷˝À¢
XË’e⁄\T, yÓ’wüíe⁄\≈£î, <äs¡Ù˙j·T düú\yÓTÆ n\sês¡T#·Tqï~.
Á|ü‹ •esêÁ‹øÏ, <˚MqesêÁ‘·T\≈£î »q+ ‘·+&√|ü
‘·+&Ü\T>± edüTÔ+{≤s¡T. Çø£ÿ&É yêdüTÔ •\Œø£fī >∑T|ü⁄Ô\
ø±\+Hê{Ï<äì #Ó|üŒe#·TÃ. ø√≥>√&É\T nH̊ø£ uÖ<ä∆, C…’q

#Óø£ÿ&Ü\‘√ n+<ë\qT dü+‘·]+#·Tø=HêïsTT. Ç#·Ã{Ï
•\Œdü+|ü<äqT eT÷´õj·T+˝À #·÷&Ée#·TÃ.

n\+|ü⁄s¡+ ø£cÕí ‘·T+>∑uÛÑÁ<ä q<äT\ q&ÉTeT>∑\
Á|ü<˚X¯+ BìøÏ πø+Á<äyÓTÆq n\+|ü⁄|ü⁄sêìøÏ |üPs¡«+
Vü≤\+|ü⁄s¡+, ùV≤eT˝≤|ü⁄s¡+, m\¢eTà|ü⁄s¡+, nì
Hêe÷+‘·sê\THêïsTT. Ç~ ‘·T+>∑uÛÑÁ<ëq~ rs¡+˝À
ñ+~. Ç~ Á|üdæ<ä∆ πøåÁ‘·ẙT ø±ø£ ‘ê\Tø± πø+Á<ä+>± e⁄+~.
Çø£ÿ&É yÓ\dæq u≤\ ÁãùV≤àX¯«s¡T&ÉT CÀ>∑T˝≤+ã>±
Á|üdæ~∆ >±+∫q <Ó’yê\T>± ø£ìŒ+#·TqT. ÁãùV≤àX̄«s¡ πøåÁ‘·+
<˚eeTTì >∑Ddü+uÛ≤e´yÓTÆ+~. dü|üÔ] XÀuÛ≤+ø£yÓTÆq<äì
eTT˝À¢ø±˝À¢ ù|s¡T>±+∫+<äì.  düø£\ bÕbÕ*ï b˛>=≥º
>∑\<äì Á|üdæ~∆ >±+∫q~. |üPs¡«+ ÁãVü≤à<˚e⁄&ÉT •e⁄ì
>∑÷]Ã ÁãVü‰àø£åsê\‘√ k Ǫ̂Á‘·+ #˚dü÷Ô |òüTÀs¡yÓTÆq ‘·|üdüT‡
#̊XÊ&ÉT. •e⁄ì ø£|üe\¢ ÁãVü≤à‘·«+ bı+<äT‘ê&ÉT. ø£qTø£
BìøÏ ÁãôV’≤X¯«s¡eTH˚ ù|s¡T e∫Ã+~. á ~e´düú\+
#·T≥÷º jÓ÷»q<ä÷s¡+ <ëø£ >∑\ düú̋ ≤ìï @ »+‘·Te⁄
nsTTHê düπs #·÷∫q+‘· e÷Á‘êH˚ï d”«j·T e+X¯+˝À
ø√{Ï‘·sê\T »qà<Ûäq´yÓTÆ bÕeq‘·«+ bı+<äT‘·T+~.
Ç≈£ÿ&É ùV≤eT≈£î+&É+˝À ÁãùV≤àX¯«s¡T&ÉT ‘˚CÀCÀ´‹
øÏs¡\D≤\‘√ *+>±ø±s¡+>± Ä$s¡“¤$+#ê&ÉT. á *+>∑+
eTTqT\≈£î, dæ<äT∆\≈£î e÷Á‘·ẙT ø£qã&ç eTqTwüß´\≈£î
ø£q|ü&É<äT. ÁãùV≤àX¯«s¡Tì ÄÁX¯sTT+∫ dæ<äT∆\H˚ø£+>±
ñ+&É&É+ e\¢ á πøåÁ‘êìøÏ dæ<›̊X¯«s¡eTì ≈£L&Ü ù|s¡T
e∫Ã+~.

~e π́øåÁ‘·yÓTÆq n\+|ü⁄s¡+˝À qeÁãVü≤à Ä\j·÷\‘√
bÕ≥T πøåÁ‘ê~Û <˚e‘· CÀ>∑Tfi≤+ã, ø±e÷øÏå, qs¡dæ+Vü≤,
dü÷s¡́ Hêsêj·TD, y˚+ø£fÒX¯«s¡, <ä‘êÔÁ‘˚j·T, ø√≥MT~
Ä+»H̊j·T kÕ«$T, ãdüẙX̄«s¡ ̇ \ø£+ πsƒX̄«s¡, Ä\j·÷\T
ñHêïsTT. qeÁãVü≤à Ä\j·÷˝À¢ Á|üeTTKyÓTÆ+~.
ÁãùV≤àX¯«sê\j·T+ø±>±, $T–*q$ >∑s¡T&É, Ms¡, |ü<äà,
$X¯«ÁãVü≤à, ≈£îe÷s¡, dü«s¡Z, ‘ês¡ø£, dü÷s¡´ÁãVü≤à
Ä\j·÷\T ñHêïsTT. u≤\ÁãùV≤àX¯«s¡T&ÉT n\+
|ü⁄s¡πøåÁ‘·, bÕ\≈£î&ÉT n\+|ü⁄s¡ πøåÁ‘· düú\ |ü⁄sêD+˝À
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ÁãùV≤àX¯«s¡T&ÉT ªªCÀ´rsê®«˝≤ eTj·T+ •e+µµ nì
s¡düdæ<äT∆̋ …’q eTVü‰jÓ÷>±#ês¡T´\#˚ ø°]Ô+#·ã&Ü¶&ÉT.

Çø£ÿ&É ÁãVü≤à<˚e⁄&ÉT >∑+&ÉøÏ q~ kÕ\Á>±eT *+>∑
•s√uÛ≤>∑+ <√dæ*˝≤>± e⁄+&ç, >√bÕ<ä+‘√ ‘=ø£ÿã&çq≥T¢
>∑T+≥\T |ü&çe⁄+~. dæ<äT∆\#̊ eT+Á‘√wüB dü+kÕÿsê\ì
bı+~, ÁãùV≤àX¯«s¡T&ÉT ‘·qqT ùd$+#˚ yê]ì nqT
Á>∑Væ≤düTÔHêï&ÉT. ÁãùV≤àX¯«s¡ *+>∑+˝À ˇø£ $X‚wü+
ñ+~. á *+>±ìï mìïy˚\ ø£&Ée\ ˙fi¯fl‘√ n_Û
ùwøÏ+∫Hê Ä ̇ s¡T ãj·T≥≈£î sê<äT. Ä ̇ fi¯ófl mø£ÿ&çøÏ
b˛‘êjÓ÷ me]øÏ ‘Ó*j·T<äT. ÁãùV≤àX̄«s¡ kÕ«$TøÏ e÷|òüT
ãVüQfi¯ #·‘·Ts¡›• qT+&ç jÓÆT<äT s√E\T |òüTq+>± ñ‘·‡
yê\T - »s¡T>∑T‘êsTT. yÓTT<ä{Ïs√E q+~ yêVü≤q+
ô|’, ¬s+&√ s√E sêeDTìô|’, eT÷&√s√E s¡<∏ä+ ô|’,
Hê\Ze s√E nX¯«+ ô|’, ◊<äes√E Vü≤+dü yêVü≤q+ô|’
}πs–+|ü⁄ »s¡T|ü⁄‘ês¡T. ñ‘·‡yê˝À¢ Hê\Zes√E bÕs¡Tẙ≥
»s¡T|ü⁄‘ês¡T. M{Ïì #·÷∫ ‘·]+#·&ÜìøÏ uÛÑ≈£îÔ\T
‘·+&√|ü‘·+&Ü\T>± ekÕÔs¡T. á $<Û ä+>± u≤\
ÁãùV≤àX̄«s¡T&ÉT uÛÑ≈£îÔ\ bÕ*≥ ø=+>∑Tã+>±s¡yÓTÆ n\+|ü⁄s¡
πøåÁ‘·+˝À yÓ*XÊ&ÉT.

|üPs¡«+ ÁãVü≤à<̊e⁄&ÉT •e⁄ì >∑T]+∫ ÁãVü‰àø£åsê\‘√
k Ǫ̂Á‘·+ #̊dü÷Ô |òüTÀs¡yÓTÆq ‘·|üdüT‡ #̊kÕÔ&ÉT. •e⁄ì ø£|üe\¢
ÁãVü≤à‘·«+ bı+<äT‘ê&ÉT. ø£qTø£ BìøÏ ÁãùV≤àX¯«s¡eTH˚
ù|s¡T edüTÔ+~. á ~e´düú\+ #·T≥÷º jÓ÷»q <ä÷s¡+
<ëø±>∑\ düú̋ ≤ìï @ »+‘·TyÓ’q düπs #·÷dæq+‘· e÷Á‘êH̊ï
d”«j·T e+X̄+‘√ ø√{Ï ‘·sê\T bÕeq‘·«+ bı+<äT‘·T+~.
|üPs¡«+ Çø£ÿ&ç ùV≤eT≈£î+&É+˝À ÁãùV≤àX¯«s¡T&ÉT ‘˚CÀ
CÀ´‹ øÏs¡D≤\‘√ *+>±ø±s¡+>± Ä$s¡“¤$+#ê&ÉT. á
*+>∑+ eTTqT\≈£î, dæ<äT∆\≈£î e÷Á‘·y˚T ø£qã&ç
ÁbÕø£‘·T\≈£î ø£q|ü&É<äT. ÁãùV≤àX¯«s¡Tì ÄÁX¯sTT+#˚
dæ<äT∆\H˚ø£+>± ñ+&É&É+ e\¢ á πøåÁ‘êìøÏ dæ<›̊X̄«s¡eTì
≈£L&É ù|s¡T ø£*–+~.

πøåÁ‘· es¡íq ¬s+&ÉT s¡ø±\T>± kÕ>∑T‘·T+≥T+~. ̌ ø£{Ï
πøåÁ‘êìøÏ dü+ã+~Û+∫q eTVü‰‘êà´ ìï e]ídü÷Ô #Ó|üŒ&É+.

¬s+&Ée~ Á|üø£‹ì e]í+#·&É+. #ÓqïeTø£wüíø£$ düru≤\
ÁãùV≤àX¯«s¡ |ü⁄sêD+˝À πøåÁ‘· e÷Vü‰‘·à´ s¡#·q ¬s+&ÉT
$<Ûë\T>±qT kÕ>∑T‘·T+≥T+~. á ¬s+&ç{Ï eT<Ûä´
>∑T]Ô+#· ø£*–q+‘· uÛÒ<ä+ ø£qã&ÉT‘·THêï >∑T]Ô+#· <ä>∑Z
ÁbÕeTTK´+ n+‘·>± ñ+&Éø£ b˛e#·TÃ. n\+|ü⁄s¡  |ü≥ºD
es¡íq\˝À m≈£îÿe>± ÁbÕ‘·'ø±\ es¡íq, kÕj·T+ dü+<ë´
es¡íq, Á|üuÛ≤‘·ø±\ es¡íq, dü÷s√´<äj·T es¡íq, dü÷sê´düÔ
eTj·T es¡ íq, #·+Á<√<äj·T es¡ íq, yÓTT<ä˝… ’q$
s¡düs¡eT´+>± e]í+∫q rs¡T düru≤\ ÁãùV≤àX¯«s¡
|ü]Dj·T ø±e´+˝À eTq≈£î ø£ìŒdüTÔ+~. dü÷sê´düÔeTj·T
es¡íq\T n\+|ü⁄s¡ |ü≥ºD+ ãVüQ n\+ø±s¡ ÁbÕj·T+>±
ñqï<äì, s¡ø£s¡ø±\ |ü⁄cÕŒ\‘√ XÀuÛ≤j·Te÷q+>∑
ˇ|ü⁄Œ#·T n\sês¡T#·Tqï<äì dü÷sê´düÔeTj·T+˝À |ü⁄cÕŒ\T
ˇø£ <ëì‘√ eTs=ø£{Ï e÷{≤¢&çq rs¡T ø£$ #·ø£ÿ>±
e]í+#ê&ÉT. Á|üø£‹ dæ<ä∆+>± dü÷s√´<äj·T+ ø±>±H˚
|ü⁄cÕŒ\T $ø£dæ+#·≥+ düVü≤»+>± ø£ì|ædüTÔ+~.

d”̂ ˆ eT …̋¢ |üP\‘√&É yÓTÆÁ‹ dü+bÕ~+∫
u§+&ÉT eT …̋¢\‘√&É bı+<äT ùddæ
düqïC≤E\‘√&É düK´+ãT bÕ{Ï+∫
#˚eT+‹ $s¡T\‘√ C…*$T dü*|æ

u≤\ÁãùV≤àX¯«s¡T&ÉT ô|[fl #˚düTø=ì n\+|ü⁄sêìøÏ
e∫Ãq|ü⁄Œ&ÉT nø£ÿ&ç Ád”Ô\T y˚T&É\qT+&ç |ü⁄cÕŒø£å‘·\T
»*¢ Äos¡«~düTÔHêïs¡T. bÕ≥\T bÕ&ÉT‘·THêïs¡T. nø£ÿ&ç
~${°\T Hê\T>∑T ~X¯̋ À¢ yÓ\T>∑T\qT yÓ<ä»\T¢‘·÷
düHêïsTT yê<ë´\ q&ÉTeT #·|ü⁄Œfi¯fl‘√ qee<ÛäTe⁄ …̋’q
dü‹•e⁄\qT n\+|ü⁄s¡+˝Àì ‘·q Ä‘·àì\j·÷ìøÏ
#̊s¡T≈£îqï rs¡TqT e]í+∫q $<Ûä+ #·ø£ÿ>± ø£qã&ÉT‘·T+~.

d”̂ ˆ n+‘·' |ü⁄sê+>∑q\+<äeTÚ
y˚T&É\+<äT+&ç |ü⁄cÕŒø£å‘·̋ §*»\¢

n\+|ü⁄s¡+ ø£cÕí ‘·T+>∑uÛÑÁ<ä q<äT\ q&ÉTeT>∑\
Á|ü<˚X¯+ BìøÏ πø+Á<äyÓTÆq n\+|ü⁄|ü⁄sêìøÏ |üPs¡«+
Vü≤\+|ü⁄s¡+, ùV≤eT˝≤|ü⁄s¡+, m\¢eTà|ü⁄s¡+, nì
Hêe÷+‘·sê\THêïsTT. Ç~ ‘·T+>∑uÛÑÁ<ëq~ rs¡+˝À
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ñ+~. Ç~ Á|üdæ<ä∆ πøåÁ‘·ẙT ø±ø£ ‘ê\Tø± πø+Á<ä+>± e⁄+~.
Çø£ÿ&É yÓ\dæq u≤\ ÁãùV≤àX¯«s¡T&ÉT CÀ>∑T˝≤+ã>±
Á|üdæ~∆ >±+∫q <Ó’yê\T>± ø£ìŒ+#·TqT. ÁãùV≤àX̄«s¡ πøåÁ‘·+
<˚eeTTì >∑Ddü+uÛ≤e´yÓTÆ+~. dü|üÔ] XÀuÛ≤+ø£yÓTÆq<äì
eTT˝À¢ø±˝À¢ ù|s¡T>±+∫+<äì. düø£\ bÕbÕ*ï b˛>=≥º
>∑\<äì Á|üdæ~∆ >±+∫q~. |üPs¡«+ ÁãVü≤à<˚e⁄&ÉT •e⁄ì
>∑÷]Ã ÁãVü‰àø£åsê\‘√ k Ǫ̂Á‘·+ #˚dü÷Ô |òüTÀs¡yÓTÆq ‘·|üdüT‡
#̊XÊ&ÉT. •e⁄ì ø£|üe\¢ ÁãVü≤à‘·«+ bı+<äT‘ê&ÉT. ø£qTø£
BìøÏ ÁãôV’≤X¯«s¡eTH˚ ù|s¡T e∫Ã+~. á ~e´düú\+
#·T≥÷º jÓ÷»q<ä÷s¡+ <ëø£ >∑\ düú̋ ≤ìï @ »+‘·Te⁄
nsTTHê düπs #·÷∫q+‘· e÷Á‘êH˚ï d”«j·T e+X¯+˝À
ø√{Ï‘·sê\T »qà<Ûäq´yÓTÆ bÕeq‘·«+ bı+<äT‘·T+~.
Ç≈£ÿ&É ùV≤eT≈£î+&É+˝À ÁãùV≤àX¯«s¡T&ÉT ‘˚CÀCÀ´‹
øÏs¡\D≤\‘√ *+>±ø±s¡+>± Ä$s¡“¤$+#ê&ÉT. á *+>∑+
eTTqT\≈£î, dæ<äT∆\≈£î e÷Á‘·ẙT ø£qã&ç eTqTwüß´\≈£î
ø£q|ü&É<äT. ÁãùV≤àX¯«s¡Tì ÄÁX¯sTT+∫ dæ<äT∆\H˚ø£+>±
ñ+&É&É+ e\¢ á πøåÁ‘êìøÏ dæ<›̊X¯«s¡eTì ≈£L&Ü ù|s¡T
e∫Ã+~. ~e´πøåÁ‘·yÓTÆq n\+|ü⁄s¡+˝À qeÁãVü≤à
Ä\j·÷\‘√ bÕ≥T πøåÁ‘ê~Û <̊e‘· CÀ>∑Tfi≤+ã, ø±e÷øÏå,
qs¡dæ+Vü≤, dü÷s¡́ Hêsêj·TD, y˚+ø£fÒX¯«s¡, <ä‘êÔÁ‘˚j·T,
ø√≥MT~ Ä+»H˚j·T kÕ«$T, ãdüy˚X¯«s¡ ̇ \ø£+ πsƒX¯«s¡,
Ä\j·÷\T ñHêïsTT. qeÁãVü≤à Ä\j·÷˝À¢ Á|üeTTK
yÓTÆ+~. ÁãùV≤àX̄«sê\j·T+ø±>±, $T–*q$ >∑s¡T&É, Ms¡,
|ü<äà, $X¯«ÁãVü≤à, ≈£îe÷s¡, dü«s¡Z, ‘ês¡ø£, dü÷s¡́ ÁãVü≤à

Ä\j·÷\T ñHêïsTT. u≤\ÁãùV≤àX¯«s¡T&ÉT n\+|ü⁄s¡
πøåÁ‘·, bÕ\≈£î&ÉT n\+|ü⁄s¡ πøåÁ‘· düú\ |ü⁄sêD+˝À
ÁãùV≤àX¯«s¡T&ÉT ªªCÀ´rsê®«˝≤ eTj·T+ •e+µµ nì
s¡düdæ<äT∆̋ …’q eTVü‰jÓ÷>±#ês¡T´\#˚ ø°]Ô+#·ã&Ü¶&ÉT.

Çø£ÿ&É ÁãVü≤à<˚e⁄&ÉT >∑+&ÉøÏ q~ kÕ\Á>±eT *+>∑
•s√uÛ≤>∑+ <√dæ*˝≤>± e⁄+&ç, >√bÕ<ä+‘√ ‘=ø£ÿã&çq≥T¢
>∑T+≥\T |ü&çe⁄+~. dæ<äT∆\#̊ eT+Á‘√wüB dü+kÕÿsê\ì
bı+~, ÁãùV≤àX¯«s¡T&ÉT ‘·qqT ùd$+#˚ yê]ì nqT
Á>∑Væ≤düTÔHêï&ÉT. ÁãùV≤àX¯«s¡ *+>∑+˝À ˇø£ $X‚wü+
ñ+~. á *+>±ìï mìïy˚\ ø£&Ée\ ˙fi¯fl‘√
n_ÛùwøÏ+∫Hê Ä ˙s¡T ãj·T≥≈£î sê<äT. Ä ˙fi¯ófl
mø£ÿ&çøÏ b˛‘êjÓ÷ me]øÏ ‘Ó*j·T<äT. ÁãùV≤àX¯«s¡
kÕ«$TøÏ e÷|òüT ãVüQfī #·‘·Ts¡›• qT+&ç jÓÆT<äT s√E\T
|òüTq+>± ñ‘·‡yê\T - »s¡T>∑T‘êsTT. yÓTT<ä{Ïs√E q+~
yêVü≤q+ ô|’, ¬s+&√ s√E sêeDTìô|’, eT÷&√s√E s¡<∏ä+
ô|’, Hê\Ze s√E nX̄«+ ô|’, ◊<äes√E Vü≤+dü yêVü≤q+ô|’
}πs–+|ü⁄ »s¡T|ü⁄‘ês¡T. ñ‘·‡yê˝À¢ Hê\Zes√E bÕs¡Tẙ≥
»s¡T|ü⁄‘ês¡T. M{Ïì #·÷∫ ‘·]+#·&ÜìøÏ uÛÑ≈£îÔ\T
‘·+&√|ü‘·+&Ü\T>± ekÕÔs¡T. á $<Ûä+>± u≤\ ÁãùV≤à
X¯«s¡T&ÉT uÛÑ≈£îÔ\ bÕ*≥ ø=+>∑Tã+>±s¡yÓTÆ n\+|ü⁄s¡
πøåÁ‘·+˝À yÓ*XÊ&ÉT. á $<Ûä+>± n\+|ü⁄s¡ πøåÁ‘êìï
e]Ô+∫q rs¡T πøåÁ‘· yÓ’uÛÑe+, ÄHê{Ï Ád”Ô\ yÓ’uÛÑe+ áHê&ÉT
ø£qTï\ eTT+<˚ »]–q<äqï≥T¢>± n>∑T|ædüTÔ+~.

Ä<Ûës¡ Á>∑+<∏ë\T :
1. CÀ>∑T˝≤+ã >∑<ë«\õ˝≤¢ <ë«<äX̄ |ü⁄D´ πøåÁ‘ê\T (|ü<ä́  dü+ø£\q+) n+ã{Ï uÛ≤qTÁ|üø±wt, y˚T&ç#·s¡¢ Vü≤]Hê>∑

uÛÑ÷wüD+, >∑<ë«\ kÕVæ≤r Á|ü#·Ts¡D\T.
2. CÀ>∑T˝≤+ã >∑<ë« Ÿ̋õ˝≤¢ kÕVæ≤‘·́  #·]Á‘·, dü+ãsêE s¡$ Á|üø±wtsêe⁄, ‘Ó\+>±D nø±&É$T Á|ü#·Ts¡D
3. ‘Ó\+>±D≤ XÊdüqeTT\T - ¬s+&Ée dü+|ü⁄≥eTT, dü+bÕ<ä≈£î\T - Áo >∑&çj·÷s¡+ sêeTø £ w ü íX ¯s ¡ à >±s ¡T ,

Á|üø±X¯≈£î\T - \ø£åàDsêj·T |ü]XÀ<Ûäø£ eT+&É*, ôV’≤<äsêu≤<äT\,1960.
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düe÷C≤ìøÏ kÕVæ≤‘ê´ìøÏ n$HêuÛ≤e dü+ã+<Ûä+
ñ+≥T+~. s¡#·sTT‘·\T düe÷»+˝ÀH˚ |ü⁄{Ïº ô|s¡T>∑T
‘ês¡T. Ä düe÷C≤ìï ì•‘·+>± |ü]o*kÕÔs¡T. n+<äT˝Àì
ô|&É<Û√s¡DT\qT m+&É>∑≥º&ÜìøÏ e÷s¡Ã&ÜìøÏ s¡#·q\qT
Äj·TT<Ûë\T>± eT\#·T≈£î+{≤s¡T. Ä ø√e˝À yêfi¯ófl
Á|ükÕÔ$+#˚ $$<Ûë+XÊ Ò̋ kÕe÷õø±+XÊ\e⁄‘êsTT. n$
düeTø±©q+˝À kÕe÷õø±+XÊ Ò̋ nsTTHê, uÛ≤$ ø±\+˝À
#ê]Á‘·ø±+XÊ\e⁄‘êsTT. á n+XÊ\T Á|ü‹ s¡#·sTT‘·
s¡#·q˝Àq÷ Á|üdüTŒ¤≥+>± ø£ì|ækÕÔsTT. á <äèø√ÿD+˝À
#·÷dæq|ü⁄&ÉT Ä<Ófi¯fl •e≈£îe÷sY qe\˝À¢ ≈£L&Ü
ñHêïsTT.

dæìe÷\≈£î dü+ã+~Û+∫q n+XÊ\T :
1. V”≤s√\ \ø£åD≤\T
2. dæìe÷ |ò”̋ Ÿ¶̋ À neø±XÊ\T
3. dæìe÷ |ò”\Tº yÓ’|ü⁄ Äø£s¡̧D
4. |òüTÀdtº ¬s’≥sY‡
5. dæìe÷˝À¢ #̊πs ne÷àsTT\≈£î ̋ …’+–ø£ ẙ~Û+|ü⁄\T
6. yÓ÷dü|üP]‘· dæ̇  Á|üø£≥q\T
7. ndü‘ê´\T #Óù|Œ dæ̇  ø£fi≤ø±s¡T\T
8. dæ̇  |ò”̋ Ÿ¶̋ Àì yê] nVü≤+uÛ≤e+
9. Á|ü»\ dæìe÷_Ûs¡T∫

f…*$»Hé ({Ï$) ø±s¡́ Áø£e÷\T :
1. {Ï $ d”]j·T Ÿ̋‡
2. {Ï $ yês¡Ô\T
3. Ç+≥s¡÷«´ ù|s¡T‘√ <√|æ&û
4. {°$ ø±s¡́  Áø£e÷\T

»s¡ï*»+ ` ô|&É<Û√s¡DT\T :
1. »s¡ï*»+ ô|&É <Û√s¡DT\T

2. c˛sYÔ mùdº{Ÿ ô|&É<Û√s¡DT\T
3. MT&çj·÷ u≤¢ø˘ yÓTsTT*+>¥

Ád”Ô\≈£î dü+ã+~Û+∫q n+XÊ\T :
1. n‘ê´#êsê\T
2. ÁuÛÑ÷D Vü≤‘·́ \T
3. >∑s¡“¤ÁkÕe+
4. Ád”Ô C≤‹ Wqï‘·́ +
5. ø√&É* <ëw”ºø£+
6. Ä&É |æ\¢\ bǫ̀ Hé dü+uÛ≤wüD\T
7. ‘·*¢ MT<ä Áù|eT

¬s’‘·T≈£î dü+ã+~Û+∫q n+XÊ\T :
1. ¬s’‘·T J$‘·+
2. ¬s’‘·T Bq dæú‹
3. ¬s’‘·T düeTdǘ \T

Ä]úø±+XÊ\T :
1. &ÉuÒ“ düs¡«dü«+
2. &ÉãT“ $\Te
3. ns¡ú XÊÁdüÔ+
4. H˚{Ï eTìwæ kÕ«s¡ú |üs¡‘·«+
5. ◊|æ πødüT\T

Á|üø£è‹ ` |üsê´es¡D+ :
1. _>¥ u≤´+>¥
2. >√¢ã Ÿ̋ yê]à+>¥
3. nyÓT]ø± ̀  XÊÁd”Ôj·T |ü]XÀ<Ûäq\T

≈£î≥T+ã dü+ã+<Ûë\T :
1. |æ\¢\ n_Ûs¡T#·T\≈£î Ä<äs¡D ̋ Òø£b˛e⁄≥
2. >√¢ã …̋’CÒwüHé Á|üuÛ≤e+
3. ≈£î≥T+ã dü+ã+<Ûë\T ̀  q>∑sê\≈£î e\dü\T

Ä<Ófi¯fl •e≈£îe÷sY qe\\T ` kÕe÷õø±+XÊ\T
` ÄsY. $»j·T≈£îe÷], |ü]XÀ<Ûä≈£îsê\T, ‘Ó\T>∑T n<Ûä́ j·TqXÊK, l y˚+ø£fÒX¯«s¡ $X¯«$<ë´\j·T+, ‹s¡T|ü‹.
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4. $<̊XÊ˝À¢ ø=&ÉT≈£î\T ̀  Ç+&çj·÷˝À ‘·*¢<ä+Á&ÉT\T
5. <Ûäqe+‘·T\ uÛ≤s¡́ \T ̀  ø±s¡́  ø£̋ ≤bÕ\T
6. qeTàø±\T
7. düe÷» <Û√s¡DÏ

n$˙‹ n+XÊ\T :
1. Hê{Ï ̀  H˚{Ï sê»ø°j·T Hêj·T≈£î\T
2. ÇdüTø£ nÁø£eT s¡yêD≤
3. uÛÑ÷ ø£u≤®\T
4. düe÷»+˝Àì <äTsêàs¡Z es¡Ôq\T
5. eTìwæ Á≈£Ls¡‘·«+
6. yÓ÷kÕ\T
7. ø±+Á{≤ø£ºs¡¢ #̊‹yê≥+

Ç‘·sê+XÊ\T :
1. HÓb˛*j·THé #·]Á‘· ` Áù|s¡D
2. |ü_¢dæ{° |æ∫Ã
3. u≤sY n+&é ¬skÕº¬s+{Ÿ
4. Ä+»H˚j·T kÕ«$T MT<ä uÛÑøÏÔ
5. e÷]q |ü̋ …¢ dæú‹>∑‘·T\T
6. »+‘·T ã\T\T
7. ≈£îø£ÿ\ ø±s¡TD´+
8. qø£‡ Ÿ̋‡ ìC≤sTTr
9. j·TTe‘· ìùdÔ»+
10. Vü‰´Ø b˛≥sY
11. s¡#·q\T ̀  düe÷»+
12. f…Ás¡]»yéT

dæìe÷\≈£î dü+ã+~Û+∫q n+XÊ\T :
Ä<Ófi¯fl •e≈£îe÷sY ‘·q qe\˝À¢ Ms√\ \ø£åD≤\T

ù|s=ÿHêï&ÉT. dæ˙ V”≤s√\T ‘êy˚T nÁ>∑ V”≤s√\T>±
#Ó̋ ≤eTDÏ ø±yê\ì uÛ≤$düTÔ+{≤s¡T. Ç‘·s¡ V”≤s√\qT
~>∑<äT&ç#˚ $<Ûä+>± e´eVü≤]+#ê\ì ‘·q n_Ûe÷qT
\qT ¬s#·Ã>=&ÉT‘·T+{≤s¡T. nsTT‘˚ Ä$wüj·T+ ô|’øÏ
e÷Á‘·+ me]ø° ‘Ó*j·T≈£î+&Ü C≤Á>∑‘·Ô |ü&É‘ês¡T.
n<˚$<Ûä+>± V”≤s√sTTqT¢ ‘·eTqT >∑÷]Ã @eTqT

≈£î+≥THêïs√ ‘Ó\TdüTø√yê\ì, ‘·qH̊ >∑Ts¡TÔ #̊düT≈£î+≥T+
&Ü\ì uÛ≤$kÕÔs¡T.

f…*$»Hé ø±s¡́  Áø£e÷\T :
Ä<Ófi¯fl •e≈£îe÷sY ‘·q qe\˝À¢ H˚{Ï f…*$»Hé

ø±s¡́  Áø£e÷\T m˝≤ ñHêïjÓ÷ $$<Ûë+XÊ\ <ë«sê
‘Ó*bÕ&ÉT. Ç{°e\ ø±\+˝À $$<Ûä {° $ #Ûêq Ÿ̋‡ $∫Á‘·
yÓTÆq ø±s¡´Áø£e÷\qT Á|ükÕs¡+ #˚düTÔHêïj·T+{≤&ÉT
s¡#·sTT‘· Ä<Ófi¯fl •e≈£îe÷sY. á n+XÊìï X¯+ø£sY bÕÁ‘·
<ë«sê #Ó|æŒkÕÔ&ÉT. ∫qï|æ\¢\ <ä>∑Zs¡ yÓøÏ* &Ü´qT‡\T
y˚sTT+#·≥+, yê{Ïì ô|<ä›\T #·÷dæ Äq+~+#·≥+
eTq ~>∑C≤s¡T&ÉT ‘·HêìøÏ ì<äs¡Ùq+ n+{≤&ÉT s¡#·sTT‘·.

»s¡ï*»+ ` ô|&É <Û√s¡DT\T :
Ä<Ófi¯fl •e≈£îe÷sY ‘·q qe\˝À¢ H˚{Ï »s¡ï*»+ `

ô|&É<Û√s¡DT\qT Á|ükÕÔ$+#ê&ÉT. n$˙‹ n~Ûø±s¡T\T
<ÛäHê~Û|ü‘·T …̋’, Ä<ÛäHêìï s¡øÏå+#·Tø=qT≥≈£î »s¡ï*»+˝ÀøÏ
~>∑T‘·THêïs¡ì, MT&çj·÷ <ë«sê u…~]+|ü⁄\≈£î bÕ\Œ&ç
&ÉãT“\T edü÷\T #̊düT≈£î+≥THêïs¡ì, n+<äT˝À u≤>±
eTT~sêø£ sê»ø°j·T Hêj·T≈£î\T>± ne‘ês¡+ m‘·TÔ
‘·THêïs¡ì, qe˝≤ø±s¡T&ÉT Ä<Ófīfl •e≈£îe÷sY $düŒwüº+>±
ù|s=ÿHêï&ÉT.

Ád”Ô\≈£î dü+ã+~Û+∫q n+XÊ\T :
Ä<Ófi¯fl •e≈£îe÷sY ‘·q qe\˝À¢ Ád”Ô\ J$‘ê\≈£î

dü+ã+~Û+∫q nH̊ø£ n+XÊ\qT Á|ükÕÔ$+#ê&ÉT. yê{Ï̋ À
eTTK´yÓTÆq$ n‘ê´#êsê\T. H̊&ÉT ì‘·́ + <ë<ë|ü⁄ nìï
ÁbÕ+‘ê˝À¢ n‘ê´#êsê\T »s¡T>∑T‘·÷H˚ ñHêïsTT. á
$wüj·÷ìï s¡#·sTT‘· Ä<Ófīfl •e≈£îe÷sY Ç˝≤ ‘Ó*bÕ&ÉT.

ªªˇ+≥]>± Ä&É~ ø£ì|æùdÔ, kÕeT÷Væ≤ø£+>± πs|t #̊dæ
Ä ‘·sê«‘· #·+ù|ùdÔ @+ #̊düTÔ+~? nqT≈£îH̊ ìø£èwüßº̋ …’q
eT>∑yêfīófl m|üŒ{Ï¬ø’Hê <ëìøÏ ‘·–q eT÷\´+ #Ó*¢+#·ø£
‘·|üŒ<äTµµ n+{≤&ÉT.

¬s’‘·T≈£îdü+ã+~Û+∫q n+XÊ\T :
Ä<Ófi¯fl •e≈£îe÷sY ‘·q qe\˝À¢ ¬s’‘·T≈£î dü+ã+

~Û+∫q $$<Ûë+XÊ\qT ù|s=ÿHêï&ÉT.
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¬s’‘·T≈£î e´ekÕj·T+ @$<Ûä+>±q÷ ˝≤uÛÑkÕ{Ï>±
Ò̋<äì s¡#·sTT‘· Ä<Ófi¯fl •e≈£îe÷sY Ç˝≤ ‘Ó*bÕ&ÉT.
ªª<ä]Á<ä|ü⁄ e´ekÕj·T+... Ä e´ekÕj·÷ìï

qeTTà≈£îì e⁄qï ePfiÀfl e⁄+fÒ <ä]Á<ä+ ‘·|üŒ Ç+πø
eTT+~? <ÛÓ’s¡́ + #˚kÕ+ ø±ãfÒº á&É Vü‰sTT>± {°$
#·÷düT≈£î+≥÷ KTw”>± e⁄Hêï+... nqT≈£îH̊~ eTqdüT˝À.

z$<Ûä+>± yêdüÔe+ ≈£L&Ü n<˚...
|ü̋ …¢≥÷fiÀfl e⁄qï|ü⁄&ÉT n˙ï ø£cÕº̋ Ò m+‘· &ÉãT“

rdæø=∫Ã ô|{ÏºHê e´ekÕj·T+ nH˚~ ô|<ä› }_˝≤
n≥Te+{Ï düqï ø±s¡T ¬s’‘·T*ï Á$T+π>dü÷Ô e⁄+&̊~. eT∞fl
e#˚Ã dü+e‘·‡sêìøÏ n|ü Ò̋ $T– Ò̋$.

ªe´ekÕj·T+ <ä]Á<ä+µ nqT≈£îì |ü̋ …¢≥÷s¡¢ qT+∫
q>∑sê\≈£î #˚s¡T‘·Tqï \ø£å̋ ≤~ ≈£î≥T+u≤˝À¢ Ä$&ÉB
z ≈£î≥T+ã+µµ n+{≤&ÉT s¡#·sTT‘·. ¬s ’‘·T≈ £î
e´ekÕj·T+ –≥Tº u≤≥T ø±ø£ b˛e&É+e\¢H̊ <ëìï e<ä*
|ü{≤ï\≈£î e\dü e∫Ã ˇø£ ∫qï n+>∑&ç ô|≥Tº≈£îì
J$düTÔHêï&ÉT.

Ä]úø±+XÊ\T :
Ä<Ófi¯fl •e ≈£îe÷sY ‘·q qe\˝À¢ $$<Ûä Ä]úø±+XÊ

\qT Á|ükÕÔ$+#ê&ÉT. á düe÷»+˝À Á|ü‹ ̌ ø£ÿs¡÷ &ÉãT“
#·T≥÷ºH˚ ‹s¡T>∑T‘·THêïs¡ì, &ÉuÒ“ düs¡«dü«+>±
uÛ≤$düTÔHêïs¡ì, Ä&ÉãT“ dü+bÕ<äq≈£î ̇ ‹ ìj·Te÷\T
bÕ{Ï+#·sê<äì s¡#·sTT‘· Ä<Ófi¯fl •e≈£îe÷sY Mπs+Á<ä
≈£îe÷sY nH˚ bÕÁ‘· <ë«sê #·ø£ÿ>± #Ó|æŒkÕÔ&ÉT. Ä
e÷≥\T Ç˝≤  ñHêïsTT.

ªª˙‹ ìj·Te÷\T, <Ûäs¡à+, ìC≤sTTr, bÕs¡<äs¡Ùø£‘·,
$X̄«dü̇ j·T‘·, kÕe÷õø£ u≤<Ûä́ ‘·, ø£$T{ŸyÓT+{Ÿ Çe˙ï
e÷ ø£+ô|˙\ ÁuÀ#·sY̋ ÀH√, H̊qT #Óù|Œ _õôddt MT{Ï+>¥
ñ|üHê´kÕ˝À¢H√ $ì|ækÕÔsTT ‘·|æŒ+∫ yê{Ïì qeTTà≈£îì
yê´bÕs¡+ #˚ùdÔ n&ÉT≈£îÿì s√&ÉT¶ MT<ä |ü&Ü*.

πøe\+ q\uÛ…’ j˚Tfi¯fl ø±\+˝À z e´øÏÔ Çìï \ø£å\
ø√≥¢ yê´bÕs¡ kÕÁe÷C≤´ìï düèwæº+#ê\+fÒ n<˚yÓTÆHê
kÕe÷q´yÓTÆq $wüj·Te÷?

&ÉãT“ dü+bÕ~+#·&É+ nH̊~ m+‘· uÛÑj·T+ø£s¡yÓTÆq,
ø£wüº kÕ<Ûä́ |ü⁄ Áø°&ÉH√ MT≈£î ‘Ó©<äT. Hê≈£î ‘Ó\TdüT.

e+<ä\ s¡÷bÕj·T\ ø√dü+ |”ø£\T ø√ùdyêfīófl, z|üP≥
‹+&ç ø√dü+ o˝≤ìï neTTà≈£îH˚ yêfi¯Sfl, ◊<äT e+<ä\
ø√dü+ ø£&ÉT|ü⁄q|ü⁄{Ïºq _&É¶qT nẙTàùd yêfīSfl, ÄdæÔø√dü+
‘·+Á&çì #·+ù|ùd _&É¶\÷ ñHêïs¡T.

Á|üø£è‹ ` |üsê´es¡D+ :
qe˝≤ s¡#·sTT‘· Ä<Ófi¯fl •e≈£îe÷sY ‘·q qe\˝À¢

Á|üø£è‹ |üsê´es¡D |ü] s¡ø£åD≈£î dü+ã+~Û+∫q $$<Ûë+
XÊ\qT ù|s=ÿHêï&ÉT. yê{Ïìø£ÿ&É ù|s=ÿì #·]Ã+∫
$e]+#·&É+ »]–+~.

XÊÁdüÔ kÕ+πø‹ø£ |üs¡+>± nyÓT]ø± <˚X¯+ #ê˝≤
eTT+<ä+»+˝À ñ+≥T+~. Á|ü|ü+#· y˚T<Ûëe⁄\qT ø=ì
‘·eT <˚XÊ_Ûeè~∆øÏ yê] C≤„Hêìï $ìjÓ÷–+#·T
≈£î+≥T+~. á $wüj·÷ìï X̄+ø£sY bÕÁ‘· <ë«sê s¡#·sTT‘·
Ä<Ófi¯fl •e≈£îe÷sY Ç˝≤ ‘Ó*bÕ&ÉT.

ªªÁ|ü|ü+#· yê´|üÔ+>± mø˘‡Á{≤ f…]Ádæºj·T Ÿ̋ d”Á¬ø{Ÿ
ØôdsYÃµµ |ü]XÀ<Ûäq\T »s¡T>∑T‘·THêï nyÓT]ø±˝À ø=+#Ó+
m≈£îÿe. BìøÏ ø±s¡D+ nyÓT]ø£Hé‡ eTT+<äT #·÷|ü⁄ ̋ Ò<ë
<äTsêX¯. uÛÑ÷MTà<ä #˚j·÷*‡+<ä+‘ê #˚kÕø£ Çø£ n+‘·
]ø£å+˝ÀøÏ yÓ[fl nø£ÿ&É ≈£L&Ü |æC≤®\T, ãs¡ZsY\T,
ø£+|üP´≥s¡T¢, Äj·TT<Ûë\T ne÷à\qT≈£î+≥THêïπsyÓ÷
Hê≈£î ‘Ó©<äT. m+<äTø£+fÒ H˚qT ôd’+{ÏdtºqT yê´bÕs¡
y˚‘·ÔqT ø±<äT.

nyÓT]ø± nH˚~ ø£\\ Á|ü|ü+#·+, dü«s¡Z+... nø£ÿ&É
<=s¡ø£ì \>∑®Ø, düTK+, e⁄+&É<äT. Vü‰sTT>± düTK+>±
Áã‹πøj·T#·TÃ. n+<äT˝Àq÷ e÷{°yé &Ó’¬sø̆º>± nyÓT]ø£Hé
Áô|dæ&Ó+{Ÿ≈£î ‘·|üŒ Ç‘·s¡T\≈£î @$wüj·T+˝Àq÷
düe÷<Ûëq+ #Ó|üŒø£ÿπs¢<äT. dü÷#·q ÁbÕj·T+>± á
Á|ü|ü+#êìøÏ ẙT+ #̊düTÔqï |ü]XÀ<Ûäq ‘Ó\T‡>±˙ mìïẙ\
ø√≥¢ s¡÷bÕj·T\T Ks¡TÃ ne⁄‘·T+<äqï $wüj·T+ πøe\+
ø=~› eT+~πø ‘Ó\TdüT.
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≈£î≥T+ã dü+ã+<Ûë\T :
Ä<Ófīfl •e≈£îe÷sY ‘·q qe\˝À¢ ≈£î≥T+ã JeHêìøÏ

dü+ã+~Û+∫q $$<Ûë+XÊ\qT ù|s=ÿHêï&ÉT.
ô|<ä›\T |æ\¢\T n_Ûs¡T#·T\≈£î >ös¡e+ Çe«&É+

Ò̋<äqï~ q>∑ï dü‘·́ +. ô|<ä›\T ‘·eT ÄX¯\qT ÄX¯j·÷
\qT ã\e+‘·+>± |æ\¢\ô|’ s¡T<äT›‘·THêïs¡T. ‘êeTT
kÕ~Û+#·̋ Òì yê{Ïì |æ\¢\ #˚‘· kÕ~Û+|ü CÒdæ Äq+~+
#ê\ì ‘ê|üÁ‘·j·T|ü&ÉT‘·THêïs¡T. Mfi¯fl n_Ûs¡T#·T\
kÕúsTTì |æ\¢\T n+<äTø√ Ò̋ø£ rÁe e÷qdæø£ ˇ‹Ô&çøÏ
Ä+<√fi¯q≈£î >∑T¬s’ $~Û̋ Òì |ü]dæú‘·T˝À¢ Ä‘·àVü≤‘·́ \≈£î
bÕ\Œ&ÉT‘·THêïs¡q&É+ n‹X¯jÓ÷øÏÔ ø±<äqe#·TÃ.

Á|üø£è‹ n+XÊ\T :
H˚{Ï düe÷C≤ìï |ü{Ïº |”&çdüTÔqï n‹ ô|<ä› düeTdǘ

ÇdüTø£ nÁø£eT s¡yêD≤. ø=+<äs¡T e´≈£îÔ\T $$<Ûä s¡ø±\
ã˝≤\‘√ ÇdüTø£qT nÁø£eT+>± ‘·s¡*+∫ ø√≥T¢ >∑&çdüTÔ
Hêïs¡T. <ëìì n&ÉT¶≈£î+≥Tqï n~Ûø±s¡T\ô|’ <ë&ÉT\T,
y˚~Û+|ü⁄\T ã~©\T »s¡T>∑T‘·THêïsTT.

ø√{≤¢~ s¡÷bÕj·T\ ÇdüTø£ nÁø£eT s¡yêD≤ ìs¡+‘·s¡+

»]–b˛‘·÷H˚ e⁄+~. Ä y˚Ts¡≈£î |üÁ‹ø£̋ À¢ $düÔè‘·+>±
ø£<∏äHê\T e#êÃsTT. n~Ûø±s¡T\T \+#ê\T rdæø=ì
ÇdüTø£ e÷|òæj·÷qT Áb˛‘·‡Væ≤düTÔqï≥T¢ |üÁ‹ø£\ yêfi¯ófl
Äs√|ædüTÔHêïs¡T. Ç|ü&ÉT ‘·eTπsyÓ÷ ÇdüTø£ e÷|òæj·÷
e´≈£îÔ\T ne÷j·T≈£î\+≥THêïs¡T. H˚qT rdüT≈£îqï
#·s¡́ ˝À¢ Á|üC≤ dü+πøåeT+ ‘·|üŒ ẙπs kÕ«s¡ú+ ̋ Ò<äT ̀  <äè&ÛÉ+>±
#Ó|æŒ+~ n_Û»„µµ n+≥÷ ∫Á‹+#ê&ÉT s¡#·sTT‘·.

qø£‡˝Ÿ‡ ìC≤sTTr :
qø£‡ Ÿ̋‡ ìC≤sTTr |üs¡T\ì ‘̊*Ã #ÓãT‘ê&ÉT s¡#·sTT‘·

Ä<Ófi¯fl •e≈£îe÷sY. yês¡T ù|<ä Á|ü»\ u≤>∑Tø√dü+,
<̊X̄+˝À uÛÑ÷kÕ«eTT\, ô|≥Tºã&ç <ës¡T\ <√|æ&ûøÏ n&ÉT¶
ø£≥º y˚j·T{≤ìøÏ n&É$ u≤≥ |ü{≤ºs¡T. yês¡T n_Û»„‘√
Ç˝≤ nqï≥T¢ s¡#·sTT‘· ‘Ó*bÕ&ÉT.

ªªn&Ée⁄˝À¢ e⁄+&ç y˚TeTT, düe÷»+˝ÀH˚ e⁄+≥÷
MTs¡T #˚düTÔqï |üì ˇø£ÿfÒ düe÷» Á|üøå±fi¯q... MT¬s+‘·
ìC≤sTTr |üs¡T˝À >=|üŒ e÷qe‘ê yê<√ e÷ n+<ä]ø°
u≤>± ns¡ú+ nsTT+~. yÓTs¡T¬>’q düe÷»+ ø√dü+ MTs¡T
#˚düTÔqï ø£èwæ |ò ü*+#ê\ì y˚TeTT eTqdü÷Œ¤]Ô>±
Ä•düTÔHêï+. ̋ ≤ Ÿ̋dü̋ ≤+.....µµ n+{≤s¡T qø£‡ Ÿ̋‡.
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Á|ü|ü+#· #·]Á‘· |ü]D≤eTÁø£eT+˝À mH√ï ñ<ä́ e÷\T
|ü⁄s¡T&ÉT b˛düT≈£îHêïsTT. n$ j·T÷s¡|t̋ Àì  kÕŒs¡ºø£dt
Hêj·Tø£‘·«+˝À »]–q u≤ìdü\ ‹s¡T>∑Tu≤≥T qT+&ç
eTq Ä+Á<ÛäÁ|ü<˚XŸ <ä[‘· Ä‘·à>ös¡e b˛sê{≤\es¡≈£î,
yê{Ï yê{Ï kÕúsTT\qT ã{Ïº Á|üuÛ≤yêìï #·÷bÕsTT,
#·÷|ü⁄‘·THêïsTT. @ ñ<ä´eT+ s¡÷|ü⁄<ë\Ã&Üì¬ø’q
Á|ü<Ûëq+>± Äj·÷ÁbÕ+‘· nX‚wü Á|ü»\ Jeq |ü]dæú‘·T\T
yê{Ïì Á|ü‹_+_+#̊ Ä ÁbÕ+‘· uÛÑ÷`uÛÖ>√[ø£ eT]j·TT
Ä ÁbÕ+‘·bÕ\qsê»ø°j·T |ü]dæú‘·T\‘√ eTT&ç|ü&ç ñ+
≥T+<äqï $wüj·T+ #ê]Á‘·ø£, yêdüÔe+. Ç$ e÷Á‘·ẙT>±ø£
ø=ìï dü+<äsê“¤\˝À Äj·÷ düeTø±©q Á|ü|ü+#·|ü⁄
C≤rj·T, n+‘·sê®rj·T |ü]dæú‘·T\ Á|üuÛ≤e+ ≈£L&É ñ+
&Ée#·TÃ.

Ç{Ïº #ê]Á‘·ø£ yêdüÔe $wüj·÷\qT Ä+Á<ÛäÁ|ü<̊XŸ̋ Àì
<ä[‘· ñ<ä́ e÷ìøÏ nqTdü+<ëq+#˚dæ #·÷dæq|ü&ÉT
ø=ìï ÄdüøÏÔø£s¡ n+XÊ\T düTŒ]kÕÔsTT. #·]Á‘·ø±s¡T\T
#Ó|æŒq $<Ûä+>± uÛ≤s¡‘·<˚X¯+˝À  <ä[‘·T\T j·T÷s¡|t̋ À
u≤ìdü\ø£+f… ˙#·+>± #·÷&Éã&ÉT‘·THêïs¡q&É+˝À á
<˚X¯ <ä[‘· düeTdǘ ≈£î ñqï ÁbÕ<Ûëq´‘·qT rÁe‘·qT
ns¡ú+ #˚düTø√e#·TÃ. Ç~ Ä+Á<ÛäÁ|ü<˚XŸ <ä[‘·T\≈£î
m+‘·e÷Á‘·ẙT $TqVü‰sTT+|ü⁄ø±<äT. m+<äTø£+fÒ Çø£ÿ&É
≈£î\‘·‘·«|ü⁄ >∑T˝≤+–Ø n+≥sêì ‘·Hê\ qT+&ç $eTTøÏÔ
ø√dü+ »]–q <ä[‘· ñ<ä́ e÷ Ò̋ ì\TyÓ‘·TÔ ì<äs¡Ùq+.
á sêÅwüº+˝À eTÚ[ø£+>± <ä[‘· düeTdǘ  kÕs¡«Á‹ø£+
nsTTq|üŒ{ÏøÏ nø£ÿ&É <ä[‘·T\T m+#·T≈£îqï ñ<ä́ eT
s¡÷bÕ\˝À _Ûqï‘·«+ ø£ìŒdüTÔ+~ n$ ø√kÕÔ+Á<ä eT]j·TT
‘Ó\+>±D ÁbÕ+‘·+. á ÁbÕ+‘ê\˝À ñ<ä́ eT Äs¡+uÛÑ+
ẙs¡T ẙs¡T s¡÷bÕ\˝À ø=qkÕ–+#·&É+˝À Ä˝À∫+#·<ä>∑Z
$wüj·T+. Ä+Á<ÛäÁ|ü<˚XŸ˝À <ä[‘· ñ<ä´eT+ Ç‘·s¡

sê»ø°j·T ñ<ä́ eT Á|üuÛ≤yê\‘√ eTT+<äT yÓqøÏÿ HÓ≥º
ã&ç+~. n$ Á|ü<Ûëq+>± >±+BÛ Hêj·Tø£‘·«+˝À ø=q
kÕ–q C≤rjÓ÷<ä́ eT ø±+Á¬>dt Á_{°wt e\düyê<ä Å¬ø’düÔe
$TwüqØ\ Á|üuÛ≤e+#˚‘·, n˝≤π> n+uÒ&ÉÿsY e´edüú
|ü⁄Hê<äT\qT Á|ü•ï+∫ ≈£î\düeTdǘ qT >=+‘Ó‹Ô #ê{Ïq
Á|üuÛ≤e+ ≈£L&Ü yÓTT‘·Ô+ Ä+Á<ÛäÁ|ü<̊XŸ sê»ø°j·T kÕe÷õø£
e´edüúô|’ rÁe Á|üuÛ≤e+ #·÷|æ+<äì #Ó|üŒe#·TÃ.
M{Ï‘√&ÉT ø£eT÷´ìdüTº ñ<ä́ eT ÁbÕuÛÑ\´ Á|üuÛ≤e+ ≈£L&É
<ä[‘·T\ô|’, <ä[‘· ñ<ä́ eT+ ô|’ |ü&ç+~. nsTT‘˚ á
Á|üuÛ≤e+ ø√kÕÔ+Á<Ûë˝À ˇø£ kÕúsTT˝À, ‘Ó\+>±D˝À
eTs=ø£ kÕúsTT˝À ñ+&É≥+ >∑eTì+#·<ä–q $wüj·T+.

ø√kÕÔ+Á<Ûë˝À ø£eT÷´ìdüTº ñ<ä́ eT+ <ä[‘·T\ô|’
yê{Ï Á|üuÛ≤e+ :

Hê{Ï ø√kÕÔ+Á<Ûä bÕ\Hê|üs¡+>± e\düyê<ä Á_{°wt
bÕ\q˝À eTÁ<ëdt Áô|dæ&Óì‡˝À uÛ≤>∑+>± ñ+&˚~.
n|üŒ{ÏøÏ uÛÖ>√[ø£+>± ø£ècÕí, >√<ëe] q<äT\ô|’ ˙{Ï
bÕs¡T<ä\ ÁbÕC…≈£îº\qT ìsêàD+ #˚j·T&É+ »]–+~.
<˚X¯+˝À ø=+‘· e´ekÕj·Tø£ e÷s¡TŒqT rdüTø=∫Ãq
Vü≤]‘· $|ü¢e+˝À uÛ≤>∑+>± á ÁbÕ+‘·+ ñ+&ÉT≥ e\q,
e´ekÕj·T yêDÏ»´ |ü+≥\˝À ñ‘·Œ‘·TÔ\T >∑D˙j·T+>±
ô|s¡>∑≥+, e´ekÕj·T+ yê´bÕØø£s¡D≈£î >∑T]ø±e&É+
#˚‘· #˚‘·q |ü]dæú‘·T\T @s¡Œ&çHêsTT. (Gail Omvedt,
1994) Ç$ ø=+‘· á ÁbÕ+‘· Ä]úø£, kÕe÷õø£ sê»ø°j·T
e´edüú̋ À e÷s¡TŒ≈£î <√Vü≤<ä+ #̊XÊsTT. n˝≤π> e\düyê<ä
Å¬ø’düÔe $TwüqØ\T ø=+‘· e÷qe‘· <äèø£Œ<ä+ ù|s¡T‘√
<ä[‘·T\≈£î $<ä́ , yÓ’<ä́  dü<äTbÕj·÷\qT ø£*Œ+∫+~.
Bì˝À yê] kÕ«s¡ú Á|üjÓ÷»Hê\THêï, ø=+‘·y˚Ts¡≈£î
<ä[‘·T\T, nD>±]q esêZ\yês¡T #·<äTe⁄ø√e&É+
|òü*‘·+>± Äj·÷ e´≈£îÔ\˝Àì #Ó’‘·q´+ <ä[‘· düŒèVü≤≈£î

‘Ó\T>∑T H˚\ô|’ <ä[‘· ñ<ä´eT+ ̀  ø£eT÷´ìdüTº ñ<ä´e÷\ Á|üuÛ≤e+
` &Üˆˆ. sêCÒwt ø√≥, sê»˙‹ XÊÅdüÔ $uÛ≤>∑+, ñkÕàìj·÷ $X¯«$<ë´\j·T+.
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ø±s¡DyÓTÆ n~ dü«‘·+Á‘· <ä[‘· ñ<ä´e÷ìøÏ ;»+
y˚dæ+~. n+‘˚ø±≈£î+&Ü e\düyê<ä ø±\+˝À @s¡Œ&çq
q÷‘·q |ü]dæú‘·T\T dü]ø=‘·Ô neø±XÊ\qT düèwæº+#·&É+
»]–+~. M{Ï |òü*‘·+>± düe÷»+˝À ø=+‘· kÕe÷õø£,
Ä]úø£ e´edüú\˝À e÷s¡TŒ≈£î <√Vü≤<ä+ #˚dæ+~. M{Ï‘√
bÕ≥T ø=+<äs¡T dü+|òüT dü+düÿs¡Ô\T, ÁãVü≤à, Äs¡́  düe÷C≤
\qT kÕú|æ+∫, Ä+Á<Ûë˝À ≈£î\ ndüe÷q‘·\qT,
düe÷»+˝À bÕ‘·Tø=ìb˛sTTq kÕe÷õø£ eT÷&ÛÉ
$XÊ«kÕ\qT s¡÷|ü⁄e÷ù| Á|üj·T‘·ï+ »]–+~. nsTT‘˚
Ç~ Á|ü<Ûëq+>± Væ≤+<äTeT‘· Ä~|ü‘·́ +qT ø±bÕ&˚+
<äT≈£î <√Vü≤<ä+ #˚dæ+<äì #Ó|üŒe#·TÃ. (j·÷>±{Ï
∫Hêïsêe⁄, 2007). kÕúìø£+>± ñqï nÁ>∑≈£î\
ñ<ës¡yê<ä e÷qe‘êyê<äT\T W<ës¡´+‘√ ø=ìï
dü+πøåeT ø±s¡́ Áø£e÷\T ìs¡«Væ≤+#·&É+ ø±\Áø£eT+˝À Ç$
sê»ø°j·T e÷s¡TŒ≈£î >∑T¬s’ »dæºdt bÕØº ne‘·s¡D≈£î
<√Vü≤<ä|ü&ç+~. nsTT‘˚ »dæºdt bÕØº Bs¡Èø±\+ ø=qkÕ>∑
Ò̋ø£b˛sTT+~.
á ø±\+ Hê{ÏøÏ Ä+Á<Ûë kÕVæ≤‘·´+˝À ≈£L&Ü

e÷s¡TŒ\T #√≥T #˚düT≈£îHêïsTT. á kÕVæ≤‘·́ + ôd’‘·+
≈£î\ ndüe÷q‘·\qT, n+≥sêì ‘·Hêìï Á|ü•ï+∫q rs¡T
>∑eTì+#·<ä–+~. C≤wüße ‘·q ª>∑_“\+µ <ë«sê <ä[‘·
düeTdü´≈£î nø£ås¡s¡÷|ü+ Ç∫ÃHê&ÉT. ñqïe \øÏåà
Hêsêj·TD ªªe÷\|ü*¢µ qe\ Á_{°wt Á|üuÛÑT‘·« ìùw<ÛëìøÏ
>∑T]ø±e&É+ »]–q|üŒ{ÏøÏ ÄHê{Ï Ä+Á<Ûä kÕe÷õø£
yêdüÔ$ø£ |ü]dæú‹øÏ n<ä›+ |ü&ÉT‘·T+~. á |ü]dæú‘·T\T
nìï ≈£L&Ü dü«‘·+Á‘· <ä[‘√<ä´eT Ä$sê“¤yêìøÏ
<√Vü≤<ä+ |ü&çHêsTT.

C≤rjÓ÷<ä́ eT+˝À uÛ≤>∑+>± >±+BÛ Vü≤]»H√<ä∆s¡D
nH˚ ìHê<ä+‘√ Ä+Á<Ûä ÁbÕ+‘êìï 1932 ÁbÕ+‘·+˝À
|üs¡´{Ï+∫q ø±s¡D+>± C≤rjÓ÷<ä´eT Á|üuÛ≤e+
<ä[‘·T\ô|’ yê] dü«‘·+Á‘· <ä[‘· ñ<ä́ eT+ô|’ ø=+‘·
|ü&ç+~. Bì˝À uÛ≤>∑+>± >±+BÛ Vü≤]»q ùdeø̆ dü+|òtTqT
kÕú|æ+#·&É+ <ëì˝À <ä[‘·T …̋’q y˚eTT\ ≈£îs¡àj·T´øÏ,

dü÷sê\XË{Ïº <̊ẙ+Á<äTìøÏ Hêj·Tø£‘·« kÕúq+ ø£*Œ+#·&É+
yÓqTø£ C≤rj·T kÕúsTT˝À n+uÒ&ÉÿsY ø±+Á¬>dt bÕØºô|’
‘Ó∫Ãq ˇ‹Ô&ç |òü*‘·+>± e∫Ãq e÷s¡TŒ>± #Ó|üŒe#·TÃ.
yÓTT‘·Ô+ C≤rjÓ÷<ä´eT Á|üuÛ≤yêìï Ä+Á<Ûë˝À |ü]o
*+∫q|ü&ÉT 19e X̄‘ê_› yÓTT<ä{Ï <äXÊã›+ qT+&ç >±+BÛ
<ä[‘·T\qT ‘·eT yÓ’|ü⁄≈£î ‹|ü≈£îHêï ∫es¡≈£î <ä[‘·T\≈£î
ìsêX¯ $T>∑\Ã&É+ eT÷\+>± C≤rjÓ÷<ä´eT+˝À
uÛ≤>∑+>± e\düyê<ä e´‹πsø£ ñ<ä́ e÷\˝À <ä[‘·T\T
bÕ˝§Zqï~ #ê˝≤ ns¡T<äT. (Gail Omvedt, 1994).

1920`40 ÁbÕ+‘·+˝À Áu≤Vü≤à˙j˚T‘·s¡ ≈£î˝≤\
qT+&ç e∫Ãq Hêj·Tø£‘·«+ ø£eT÷´ìdüTº bÕØºì
eTT+<äT≈£î rdüTø=ìb˛j˚T Á|üj·T‘·ï+˝À uÛ≤>∑+>±
Á|ü<Ûëq+>± 1930 qT+&ç yÓTT<ä\Tø=ì ø£eT÷´ìdüTº\T
Ä+Á<Ûë˝À e´ekÕj·T≈£L©\ ñ<ä´e÷ìï $»j·T
e+‘·+>± ì]à+∫Hês¡T. ø£eT÷´ìdüTº\T Á>±MTD ù|<ä
\qT, ø±]à≈£î\qT, e´ekÕj·T ≈£L©\qT dü+|òüT{Ï‘·+
#˚dæHês¡T. á Áø£eT+˝À yês¡T <ä[‘·yê&É̋ À¢øÏ sêe&É+
yê]‘√ eTy˚Tø£+ ø±e&É+ eT÷\+>± n‘·́ ~Ûø£eT+~
<ä[‘·T\qT ø£eT÷´ìdüTº bÕØºyÓ’|ü⁄ Äø£]̧+#·&É+ »]–+~.
BìøÏ Á|ü<Ûëqø±s¡D+, uÛÑ÷$T Ò̋ì e´ekÕj·T ≈£L©˝À¢
n‘·́ ~Û≈£î\T <ä[‘·T Ò̋ ø±e&ÉeTì #Ó|üŒe#·TÃ.

19e X̄‘êã›+˝À yÓTT<ä≥ <äXÊã›+˝À @s¡Œ&çq Ä+Á<Ûä
eTVü‰düuÛ ÑqT ‘·eT ≈£qT>∑TD+>± ñ|üjÓ÷–+#·T
ø√e&É+˝À ø£eT÷´ìdüTº\T kÕ|òü\´+ bı+~Hês¡T. ¬s+&Ée
Á|ü|ü+#· j·TT<ä∆ø±\+˝À Ä+Á<Ûä n+‘·{≤ ø£eT÷´ìdüTº\T
ô|<ä› m‘·TÔq Äø£*j·÷Á‘·\T ìs¡«Væ≤+∫Hês¡T. Bì˝À
y ˚˝≤~eT+~ e´ekÕj·T ≈ £L©\T bÕ˝§ Zì
uÛÑ÷kÕ«eTT\T ‘·eT≈£î ‹+&ç ô|{≤º\ì, |üì ø£*Œ+#ê\ì
&çe÷+&é #˚XÊs¡T. (j·÷>±{Ï ∫Hêïsêe⁄`2007) á
|üs¡+|üs¡̋ À <ä[‘·T\T, ̌ ø£yÓ’|ü⁄ ø±+Á¬>dt qT+&ç e\düyê<ä
Á_{°wt Á|üuÛÑT‘·«+ qT+&ç <ë&ÉT\ ìs¡“¤+<ë\qT m<äTs=ÿ
Hêïs¡T.



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 76uÛ≤eMD e÷dü|üÁ‹ø£

ˇø£yÓ ’|ü ⁄ Á|üuÛ ÑT‘·« ìùw<Ûëìï $~Û+∫q<ëìï
m<äTs=ÿì ø£eT÷´ìdtº bÕØº Ä+Á<Ûë˝À »»e÷ì,
»MT+<ë] e´edüú |ü⁄Hê<äT\qT ø=+‘·es¡≈£î ø£~*+#·
>∑*Z+~. Á|üuÛÑT‘·« nD∫y˚‘·, uÛÑ÷kÕ«eTT\ e´‹πsø£‘·
ñqï|üŒ{ÏøÏ, e´ekÕj·T ≈£L©˝À¢ dü+|òüT{Ï‘· X¯øÏÔì
ô|+bı+~+#· >∑*ZHês¡T. ø±+Á¬>dt yê<äT˝≤¢ ø±≈£î+&Ü
Á>±MTD ÁbÕ+‘ê\˝À ÁXÊ$Tø√<ä́ e÷ìï ì]à+∫ <ëìï
#ê˝≤ø±\+ ø±bÕ&ÉTø√>∑*ZHês¡T. <ä*‘·yê&É\ô|’ |ü≥TºqT
ø±bÕ&ÉTø√>∑*ZHês¡T. <ä[‘·yê&É\ô|’ |ü≥TºqT HÓ\
ø=*ŒHês¡T.

Ä+Á<ÛäÁ>±MTD kÕe÷õø£ e´edüú˝À uÛÑ÷kÕ«eT´
ô|‘·Ô+<ë] <=+‘·s¡\T ÁXÊ$Tø√<ä´eT ô|s¡T>∑T<ä\≈£î
ñ|üjÓ÷>∑|ü&çHêsTT. ø£eT÷´ìdüTº ñ<ä´eT+˝À
bÕ˝§Zq&É+ eT÷\+>±, <ä[‘·T\≈£î ̌ ø£ düyÓTÆK´ uÛ≤eq,
Vü≤≈£îÿ\ ø√dü+ b˛sê&Ü\qï düŒèVü≤ ô|]–HêsTT. Bì
|òü*‘·+>± ø£̇ düy˚‘·q #·{≤ºìï neT\T #˚düTø√e&É+
eT÷\+>±, y˚‘·Hê\qT ô|+#·Tø√>∑*ZHêsTT. Ç+‘·{Ï
eTVü≤‘·Ôs¡ ñ<ä́ e÷ìï q&ç|æq ø£eT÷´ìdtº Hêj·T≈£î˝À¢
#·+Á&ÉsêCÒX¯«s¡sêe⁄, ãdüe|ü⁄qïj·T´, |ü⁄#·Ã\|ü*¢
düT+<äs¡j·T´ <˚e⁄\|ü*¢ yÓ+ø£fÒX¯«s¡sêe⁄ (&ç.$.sêe⁄)
yÓTT<ä̋ …’q yês¡T eTTKT´\T.

<ä[‘·T˝À¢ ô|]–q düŒèVü≤≈£î sê»ø°j·T s¡÷bÕìï#ÓÃ
kÕúsTTøÏ ø£eT÷´ìdüTº\T m~–Hês¡T. Ms¡T ẙ‘·Hê\ø√dü+
»]ù| düyÓTà\qT sê»ø°j·T düyÓTà\T>± s¡÷|ü+ Ç#êÃs¡T.
Bì Á|üuÛ≤e+ e\q 1948 dü+ˆˆ <ä[‘·T\T q\¢u≤´&û®\T
<Û ä]+∫ Ç~ kÕ«‘·+Á‘·´+ø±H˚ø±<äT. e÷øÏ+ø±
kÕ«‘·+Á‘·́ + sêH̊sê Ò̋<äì, mÁs¡C…+&É e]ú̋ ≤¢*. (j·÷>±{Ï
∫Hêïsêe⁄`2007) n+≥T ìHê~+#ês¡T. <˚XÊìøÏ
kÕ«‘·+Á‘·́ + e∫#·q <ä[‘·T\ Áã‘·T≈£î\T e÷]+~

Ò̋<äì ‘Ó\¢<=s¡\T b˛sTT q\¢<=s¡\T sêe&É+ ‘·|üŒ
e÷πsŒ$T »s¡>∑<äì uÛ≤$+#ês¡T.

ø±ì yÓTT‘·Ô+>± ñ<ä́ eT dü«uÛ≤yêìï $X‚¢wæ+∫q|ü⁄&ÉT
ø£eT÷´ìdtº\T düe÷C≤ìï |ü]o*+#·&É+˝À e÷]ÿdtº

Ä]úø£ ø√D+˝À Ä˝À∫+#êπs ‘·|üŒ <√|æ&ç e´edüú̋ À
≈£î\ bÕÁ‘·qT Ä•+∫q+‘·>± n+#·Hê y˚j·T˝Òø£
b˛j·÷s¡T. Ä]úø£ e÷s¡TŒ\T ø±s¡D+>± ÁøÏ+~ kÕúsTTøÏ
#Ó+~q <ä[‘·T\T ø=+‘· ùd«#êÃ¤ |òü˝≤\qT #·$
#·÷dæq|üŒ{ÏøÏì, ≈£î˝≤~|ü‘·´ |ü≥TºqT+&ç yêfi¯flqT
uÛÑj·T≥|ü&Éẙj·T Ò̋ø£ b˛j·÷sTT. yÓTT‘·Ô+>± 1940 ø±\+
Hê{ÏøÏ Ä+Á<Û ä <ä[‘√<ä´eT+˝À Çìï sê»ø°j·T
<√s¡DT\T |üì#̊dæq eT÷\+>± Ä~ Ä+Á<Ûä ñ<ä́ eT+
dü«‘·+Á‘· <ä[‘√<ä´eT+ Áø£y˚TD yÓqøÏÿ HÓ{Ïºy˚j·T
ã&ç+~.

eTs=ø£ sêÅwüº+ nsTTq≥Te+{Ï ‘Ó\+>±D≤˝À ìC≤+
bÕ\≈£î\ dü«uÛ≤e+, BìøÏ e´‹@ø£+>± #Ó\πs–q <ä[‘·
ø£eT÷´ìdüTº $|ü¢ kÕj·TT<äb˛sê≥ dü«uÛ≤e+ Ä+Á<ÛäÁbÕ+‘·
ñ<ä´e÷\ dü«uÛ≤yêìøÏ |üP]Ô _Ûqï+>± ñqï≥T¢>±,
#·]Á‘· |ü]o\q<ë«sê eTq≈£î ‘Ó\TdüTÔ+~.

‘Ó\+>±D ¬s’‘ê+>∑ kÕj·TT<Ûäb˛sê≥+ <ä[‘·
ñ<ä́ eT+ô|’ <ëì Á|üuÛ≤e+ :

eTT+<äT>±H˚ #Ó|æŒq≥T¢ ˇø£ ÁbÕ+‘· Á|ü»\ Jeq
|ü]dæú‘·T\T yê{Ïì Á|ü‹_+_+#˚≥≥Te+{Ï uÛÖ‹ø£
eT]j·TT |ü]bÕ\q |ü]dæú‘·T\T Äj·÷ ÁbÕ+‘· ñ<ä́
e÷ìøÏ <√Vü≤<ä+ #˚kÕÔj·Tq&ÜìøÏ ‘Ó\+>±D ÁbÕ+‘·
ñ<ä́ eT+ düŒwüº+>± BìøÏ n<ä›+ |ü&ÉT‘·T+~. Çø£ÿ&ç
Ä+Á<ÛäÁbÕ+‘· |ü]dæú‘·T\‘√ b˛*Ã#·÷dæ qf…¢ÌsTT‘̊ ¬s+&ÉT
$wüj·÷\qT Á|ü<Ûëq+>± >∑eTì+#·e#·TÃ. yê{Ï˝À
‘Ó\+>±D uÛÖ‹ø£ |ü]dæú‘·T\T Ä+Á<ÛäÁbÕ+‘· |ü]dæú‘·T\≈£î
|üP]Ô _Ûqï+>± ø£ìŒkÕÔsTT. e´ekÕj·T|üs¡+>±, qB
»˝≤\|üs¡+>±, ˙{Ï ]»sê«j·TsY‡ |üs¡+>± m+‘√
yÓqTø£ã&çq ÁbÕ+‘·+ ns¡ø=s¡ |ü]ÁX¯eT\T ̌ ø£{Ï ¬s+&ÉT
#√≥¢ u§>∑TZ ñ‘·Œ‹Ô πø+Á<ë\T $TqVü‰ ‘Ó\+>±D
ÁbÕ+‘·+ düVü≤»eqs¡T\T n_Ûeè~∆ #Ó+<äìÁbÕ+‘·+.
n˝≤π> bÕ\Hê|üs¡+>± Ä+Á<ÛäÁbÕ+‘êìï |ü]bÕ*+∫q
Á_{Ïwtyês¡T ô|≥Tºã&ç<ë] dü«uÛ≤e+>∑\yês¡T. ø±ì
‘Ó\+>±D ÁbÕ+‘·+˝Àì ìC≤+ uÛÑ÷kÕ«eT´ |ü⁄Hê<äT\‘√
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sê»]ø£ ìs¡+≈£îX̄ ô|‘·Ô+<ë] dü«uÛ≤e+>∑\yê&ÉT. Çø£ÿ&É
#Ó|üŒ<ä\#·T≈£îqï<˚eT+fÒ Äj·÷ ÁbÕ+‘ê\˝Àì Á|ü»\
Á|ü‹düŒ+<äq bÕ\≈£î\ bÕ\q$<Ûëq+ô|’ Ä<Ûës¡|ü&ç
ñ+≥T+<äH˚~ #ê]Á‘·ø£ dü‘·́ +. uÛÑ÷kÕ«eT´ bÕ\q˝À
b˛*Ã#·÷ùdÔ ô|≥Tºã&ç <ës¡T&ÉT ø=+‘· dü+πøåeT kÕqT≈£L\
<äèø£Œ<Ûä+ >∑\yê&ÉT>± ø£ìŒkÕÔ&ÉT. n+<äTe\¢H˚ Ä+Á<Ûä
ÁbÕ+‘·+˝Àì Ä yÓdüT\Tu≤≥T ø£ìŒdüTÔ+~. Ä+Á<Ûä
ÁbÕ+‘·+˝Àì <ä[‘·T\ b˛sê{≤\T ndæú‘·« Ä‘·à>ös¡e
b˛sê{≤\T>± ø£ìŒùdÔ ‘Ó\+>±D˝À <ä[‘·T\T $|ü¢e
b˛sê≥ |ü+<∏ë˝À uÛ≤>∑+>± ø£ìŒkÕÔs¡T. (Gail Omvidt,
1994).

‘Ó\+>±D˝À dü«‘·+Á‘· <ä[‘· ñ<ä´eT+ 1906
uÛ≤>∑´¬s&ç¶es¡à ªª»>∑Hé $TÁ‘·eT+&É*µµì @sêŒ≥T
#̊j·T&É+‘√ n+≈£îsês¡ŒD »]–+~. <ä[‘·T Ò̋ á <̊X̄|ü⁄
eT÷\yêdüT\H̊ ìHê<ä+‘√ $]$>± Á|ü#ês¡+ bı+~+~.
n˝≤π> ‘êqT @sêŒ≥T#˚dæq eTq´dü+|òüT+ (1911),
dü«dæúø˘<äfiŸ (1932) mH√ï kÕe÷õø£ ø±s¡´Áø£e÷\qT
rdüTø√e&É+ »]–+~. n~ Ç<˚ ø±\+˝À uÛ≤>∑́ ¬s&ç¶
es¡à‘√ bÕ≥T n]π> sêeTkÕ«$T nH˚ eTs√ <ä[‘·
Hêj·T≈£î&ÉT düT˙‘· u≤\düe÷»+qT kÕú|æ+∫, eT<ä́ bÕq
ìùw<ä+, CÀ–ì e´edüú ìs¡÷à\q >∑÷]Ã ø£èwæ#˚XÊs¡T.
»+‘·Tã*øÏ, u≤\´ $yêVü‰\≈£î e´‹πsø£+>± Á|ü#ês¡+
#̊XÊs¡T.

Ç$ Á|ü<Ûëq+>± ôV’≤<äsêu≤<é, dæøÏ+Á<ëu≤<é ̋ ≤+{Ï
|ü≥ºD ÁbÕ+‘ê\˝ÀH˚ ã\+>± ÁbÕ#·Ts¡́ + bı+~+~.
Ä+Á<Ûë‘√ b˛\TÃ≈£îqï≥¢sTT‘˚ Çø£ÿ&ç kÕ«‘·+Á‘· <ä[‘·
ñ<ä́ eT+ ø£cÕº\qT m<äTs=ÿqï~. n~ ‘·q dü«‘·+Á‘·́
ñ<ä́ eT+ø√dü+ eTTd”¢+\yÓ’b˛, Væ≤+<äTe⁄\yÓ’b˛ N*
b˛yê*‡q ‘·|üŒì |ü]dæú‹ @s¡Œ&ç+~. Çø£ÿ&ç Væ≤+<ä÷
eTTd”¢+\T düe÷»+˝À yê] yê] ÁbÕuÛÑ\´+ø√dü+
rÁe+>± b˛{°|ü&̊yês¡T. n+<äTπø düHê‘·q eTTd”¢+ uÛ≤e
ÁbÕã˝≤´ìøÏ BÛ≥T>± Äs¡́  ÁãVü≤à düe÷C≤\T yê{Ï
ø±s¡́ Áø£e÷\qT rÁe‘·s¡+ #˚j·T&É+ »]–+~.

M{Ï Á|üuÛ≤e+ n|üŒ{Ï ôV’≤<äsêu≤<é <ä[‘√<ä́ eT
Hêj·T≈£î&ÉT uÛ≤>∑́ ¬s&ç¶es¡àô|’ rÁe Á|üuÛ≤yêìï #·÷bÕsTT.
ôV’≤<äsêu≤<é dü«‘·+Á‘· <ä[‘√<ä´e÷ìï eTT+<äT≈£î
rdüTø=ì b˛sTTq yê]˝À uÛ≤>∑´¬s&ç¶ es¡à‘√ bÕ≥T
|æ.ÄsY.yÓ+ø£≥kÕ«$T n]¬>sêeTkÕ«$T, ≈£îdüTeT<Ûäs¡àqï
yÓTT<ä\>∑Tyês¡T eTTKT´\T, Ä+Á<ÛäÁbÕ+‘·+˝À Äπs´
‘·s¡T\T>± Ä~ Ä+Á<Ûä ñ<ä´eT+ eTT+<äT≈£î sê>∑
ôV’≤<äsêu≤<é ̋ ≤+{Ï |ü≥ºD ÁbÕ+‘ê\˝À ‘Ó\T>∑T e÷{≤¢&̊
<ä[‘·T\+‘· Ä~ Væ≤+<äTe⁄\T>± Á|üø£{Ï+#·Tø√e&É+
|òü*‘·+>± Çø£ÿ&É Ä~ Væ≤+<äT ñ<ä´eT+ s¡÷|ü⁄
<ë*Ã+~. ôV’≤<äsêu≤<é <ä[‘· ñ<ä́ eT+ n+uÒ&ÉÿsY
Á|üuÛ≤e+#˚‘· ø=+‘· eTTd”¢+\≈£î <ä>∑Zs¡>± ñqï≥T¢
>∑eTì+#·e#·TÃ. (Gail Omvidt, 1994).

á ÁbÕ+‘·+˝À ñqï≥Te+{Ï <˚e<ëdæ, ãdü$,
e÷‘·+–, CÀ–ì ̋ ≤+{Ï <äTsê#ês¡ ìs¡÷à\q˝À <ä[‘·
ñ<ä´eT+, eTTd”¢+\‘√ ø£*dæ |üì#˚dæ+~. eTTd”¢+
e´edüú̋ À n+≥sêì ‘·qeTH̊~ ø£ì|æ+#·<äT. ø=+‘·ø±\+
‘·s¡Tyê‘· ‘Ó\+>±D ÁbÕ+‘·+˝À eTTd”¢+ nqT≈£L\
<ä[‘·T\≈£î, Væ≤+<äT nqT≈£L\ <ä[‘·T\≈£î bıs¡bı#·Ã\T
sêe&É+, e÷\, e÷~>∑\ eT<Ûä́  eTqdüŒs¡∆\Tsêe&É+,
Äs¡´ÁuÛÑVü≤àdüe÷C≤\T neø±X¯yê<ä <Û√s¡DÏ, <ä[‘·
Hêj·T≈£î …̋’q |æ.ÄsY. yÓ+ø£≥kÕ«$T, n]–sêeTkÕ«$T\
eT<Ûä́  $uÛÒ<ë\T. uÛ≤>∑́ ¬s&ç¶ eTs¡D+ (1939) ˝≤+{Ï
ø±s¡D≤\ìï <ä[‘· ñ<ä´eT+ ã\V”≤q|ü&˚+<äT≈£î
ÄkÕÿs¡$T#êÃsTT. (Gail Omvidt, 1994) eTs=ø£ yÓ’|ü⁄
sê»ø°j·T $uÛÒ<ë\ <ä[‘·Hêj·T≈£î˝À¢ ø=+‘·eT+~
ø±+Á¬>dt yÓ’|ü⁄, eT]ø=+‘·eT+~ ìC≤+ yÓ’|ü⁄ N*b˛e&É+
»]–+~. yÓTT‘·Ô+>± á ñ<ä́ eT+ e\q <ä[‘·T\T
ø=+‘·y˚Ts¡≈£î kÕ+|ò”Tø£ Jeq+˝ÀìøÏ sêe&ÜìøÏ
ø±s¡DyÓTÆ+<äì #Ó|üŒe#·TÃ.

eTs=ø£yÓ’|ü⁄ ø£eT÷´ìdüTº\T Ä+Á<ÛäeTVü‰düuÛÑ <ë«sê
‘Ó\T>∑T Á|ü»\+<ä]ì ≈£L&É>∑f…º Áø£eT+˝À <ä[‘·T\≈£î
<ä>∑Zs¡ ø±e&É+ »]–+~ (Kondand Ramreddy, Ph.D.
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Thesis O.U. 2002) á ÁbÕ+‘· uÛÑ÷$T yÓTT‘·Ô+ HÓ’C≤+
bÕ\q ÁøÏ+<ä <˚XŸeTTUŸ, <˚XŸbÕ+&˚, |üfÒ̋ Ÿ\ ø£+ã+<ä
Vü≤kÕÔ\˝À ñ+&̊~. Ms¡T Á|ü»\qT HêHê Çã“+<äT\≈£î
>∑T]#̊dæ yê] s¡ø±Ôìï |”̋ ÒÃyês¡T. ø=ìï e+<ä\ Á>±e÷\T
M] ìj·T+Á‘·D˝À ñ+&ÉT≥ e\q Ms¡T Á>±e÷\ô|’
|ü&ç Vü≤‘·́ \T, Vü≤‘ê´#êsê\T #̊ùdyês¡T. yê] Ä>∑&Ü\qT
Á|ü•ï+∫q Ä&Éyêfi¯flqT $eÅdüÔ\T>± #˚dæ ã‘·Tø£eTà
˝≤&ç+∫q ˙#· ìj·T+‘·è‘·« <Û√s¡DÏ yês¡~Û>± #·]Á‘·
|ü]o*q <ë«sê ‘Ó\TdüTÔ+~. m≥T neø±XÊ\T Ò̋ì
<ä[‘·T\T yÓ{Ïº#êøÏØ #̊düTÔø£≥Tº u≤ìdü\T>± ‘·s¡‘·sê\T>±
<=s¡\>∑&û\≈£î }&ç>∑+ #˚dü÷Ô Áã‹πøyês¡T. Ç≥Te+{Ï
|ü]dæú‘·T˝À¢ düeTø±©q Á|ü|ü+#·+˝À ¬s+&Ée Á|ü|ü+#·
j·TT<ä∆+ ‘·s¡Tyê‘· ø£eT÷´ìdüTº ÁbÕã\´+ Á|ü|ü+#·
<˚XÊ\ô|’ rÁe+>± |ü&ç+~. e\dü<˚XÊ\ Á|ü»\T ùd«#·Ã¤
>±\T\T |”\Ã&ÜìøÏ ‘ê|üÁ‘·j·T+ |ü&ÉT‘·Tqï #·]‘·
dü+<äs¡“¤s√E\$. eTs=ø£yÓ’|ü⁄ eTq Á|üø£ÿH˚ #Ó’Hê˝À
e÷y√&˚C≤+π> Hêj·Tø£‘·«+˝À Á|ü»\T $|ü¢ekÕj·TT<ä
b˛sê≥ |ü+<∏ë˝À eTT+<äT≈£î rdüTø=ìb˛e&É+
˝≤+>¥e÷sYÃ $»j·T+˝≤+{Ï dü+|òüT≥q\T, düVü≤»+>±H̊
Çø£ÿ&ç ø£eT÷´ìdüTº\ô|’ rÁe Á|üuÛ≤yêìï #·÷|æHêsTT.
‘Ó\+>±D e÷>±ì˝À $|ü¢e $‘·ÔHê\T Hê≥&ÜìøÏ
Çø£ÿ&ç ø£eT÷´ìdüTº Hêj·T≈£î\T, sê$ Hêsêj·TD¬s&ç¶,
|ü⁄#·Ã\|ü*¢ düT+<äs¡j·T´ <˚e⁄\|ü*¢ yÓ+ø£fÒX¯«sYsêe⁄,
#·+Á<äsêCÒX¯«s¡ sêe⁄, ã<ä›+ m˝≤¢¬s&ç¶ e+{Ïyês¡T
ø£eT÷´ìdüTº ñ<ä́ eT+˝À ÁøÏj·÷o\ bÕÁ‘· b˛wæ+#·&É+
»]–+~. á ÁbÕ+‘· »q|ü<ë\qT |ü]o*ùdÔ, ø=+<äs¡T
C≤q|ü<ä Hêj·T≈£î\T ø£ìŒkÕÔs¡T. yês¡T |ü+&ÉT>∑\
kÕj·Tqï, düsê«sTT bÕ|üqï>ö&é, ø=eTs¡+;Û yÓTT<ä\>∑T
yês¡T.

Ms¡T uÛÑ÷kÕ«eTT\≈£î e´‹πsø£+>± ì\ã&ç ù|<ä\≈£î
n+&É>± ì*∫Hês¡ì ‘Ó\+>±D˝À Á|ü»\T ø£<∏ä\T>±,
C≤q|ü<ë\T>± bÕ&ÉT‘·T+{≤s¡ì eTq+ >∑eTì+#·e#·TÃ.
nq>± yÓTT<ä{Ï qT+&ç á ÁbÕ+‘·+˝À sêJ Ò̋ì b˛sê≥

‘·‘·«+ ø£ì|ædüTÔ+~. ªªã+&Óqø£ ã+&çø£{Ïº |ü<äVü‰s¡T
ã+&ÉT¢ø£{Ïº @ ã+&√¢ b˛‘êe⁄ ø=&ÉTø√ HÓ’C≤+ düs¡ÿs√&Üµµ
nH˚ bÕ≥ Á|ü»\ ø£dæì, ìC≤+ ìj·T+‘·è‘êÔìï
düTŒ]düTÔ+~. Ç≥Te+{Ï |ü]dæú‘·T\T düVü≤»+>±H̊ ø£eT÷´
ìdüTº\T ñ<ä´eT+ #˚j·TT≥≈£î <√Vü≤<ä|ü&çHêj·Tì
#Ó|üŒe#·TÃ.

ø£eT÷´ìdüTº\ Ä<Ûä«s¡´+˝À »]–q ‘Ó\+>±D
¬s’‘ê+>∑kÕj·TT<ä b˛sê≥+˝À <ä[‘·T\T, Ä~yêdüT\T
ãVüQ»q ≈£î˝≤\≈£î dü+ã+~Û+∫q yÓTC≤Øº Á|ü»\T
bÕ˝§Zq&É+ »]–+~. á ñ<ä́ eT+˝À <ä[‘· Åd”Ô\T
≈£L&Ü düe÷q+>± bÕ˝§Zì Åd”Ô X¯øÏÔ dü+|òüT≥q nH˚
Á|üC≤dü+|òüT+ ÁøÏ+<ä nH˚ø£ b˛sê{≤\T ìs¡«Væ≤+#ês¡T
(Gail Omvidt, 1994). ‘Ó\+>±D ¬s’‘ê+>∑ kÕj·TT<Ûä
b˛sê≥+ Væ≤+<ä÷, eTTd”¢+ $uÛÒ<ë\qT, Åd”Ô`|ü⁄s¡Twü
‘˚&Ü\qT, ≈£î\ ndüe÷q‘·\qT ø=+‘· es¡≈£î
n~Ûø£$T+#· >∑*Z+~. á $|ü¢e b˛sê≥+˝À ìC≤+
Åô|’y˚≥T ôd’q´+ ø√dü+ sê»´ Hêj·Tø£‘·«+˝À m+‘√
eT+~ì Væ≤+dæ+∫ #·+|ü&É+ »]–+~. Bì˝À m≈£îÿe
eT+~ ‘ê´>±\≈£î >∑T¬s’qyês¡T <ä[‘·T\T.

yÓTT‘·Ô+>± ìC≤+ ‘·\qTe+∫ düTe÷s¡T 10 \ø£å\
mø£sê\T uÛÑ÷$Tì |ü+#·>∑*–Hês¡T. ø±ì Bì˝À <ä[‘·T
\≈£î |ü+#·ã&çq uÛÑ÷$T dü«\ŒẙTqì #Ó|üŒe#·TÃ. ̌ ø£yÓ’|ü⁄
s¡C≤ø±s¡T¢ Á|üuÛ≤e+, eTs=ø£yÓ’|ü⁄ uÛ≤s¡‘· Á|üuÛÑT‘·« b˛©dt
#·s¡´ |òü*‘·+>± ≈£eT÷´ìdüTº kÕj·TT<Ûä b˛sê≥+
ã\V”≤q|ü&ç+~. á ñ<ä´eT+ <ä[‘·T\≈£î Á|ü‘˚´ø£
sê»ø°j·T ÁbÕ<Ûëq´‘· Çe«&É+˝À, Á|ü‘ê´e÷ïj·T
kÕe÷õø£ e´edüú #·÷|æ+#·&É+˝À yÓ’|òü\´+ #Ó+~+<äH̊~
#ê]Á‘·ø£ yêdüÔe+.

‘·<äq+‘·s¡+ Ä+Á<ÛäÁ|ü<˚XŸ sêÅwüº ne‘·s¡D ˝≤+{Ï
e÷s¡TŒ\T #√≥T #˚düT≈£îqï Ä+Á<ÛäÁ|ü<˚XŸ Á|üuÛÑT‘·«+
≈£L&Ü <ä[‘·T\¬ø’ m≥Te+{Ï Á|üj·T‘·ï+ #˚j·T&É+
»s¡>∑̋ Ò<äT. eTs=ø£yÓ’|ü⁄ >∑‘· ñ<ä́ eT dü÷Œ¤]Ô‘√ 1967
dü+ˆˆ q>∑®̋ Ÿã]˝À m+.m Ÿ̋. bÕØº\ Ä$sê“¤e+ »]–+~.
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|òü*‘·+>± Ä+Á<ÛäÁ|ü<̊XŸ sê»ø°j·T e´edüúô|’ rÁe kÕúsTT˝À
Á|üuÛ≤yêìï #·÷bÕsTT. Á>±e÷\˝À nÁ>∑≈£î\ Ä~
|ü‘ê´\≈£î, uÛÑ÷kÕ«eTT\ ô|‘·Ô+<ës¡¢≈£î e&û¶ yê´bÕs¡düTÔ\
Ä>∑&Ü\≈£î e´‹πsø£+>± ñ<ä´$T+∫ yê{Ïì ø=+‘·
y˚Ts¡≈£î n]ø£≥º>∑*–+~. qø£‡ …̋’{Ÿ Á|üuÛ≤e ÁbÕ+‘ê\˝À
<ä[‘·T\T ø=+‘· ùd«#êÃ¤ >±\T*ï |”\Ã>∑*ZHês¡T.

ªª<äTHÓïyêì<̊ uÛÑ÷$Tµµ nH̊ ìHê<ä+‘√ uÛÑ÷kÕ«eTT\T
uÛ Ñ÷eTT˝À¢ mÁs¡C…+&Ü\qT bÕ‹, Ä uÛ Ñ÷eTT*ï
uÛÑ÷$T Ò̋ì ù|<äyê]øÏ |ü+#·&É+ »]–+~. á b˛sê{≤\
Á|üuÛ≤e+ Á|üuÛÑT‘·« $<Ûëq ìs¡íj·÷\ô|’ |ü&ç ø=ìï
dü+düÿs¡D\T rdüTø=ìe∫Ãq|üŒ{ÏøÏì, Á|ü<Ûëq+>±
<ä[‘·T\ JeD+˝À uÛ≤>∑yÓTÆq ≈£î\ düeTdǘ ≈£î qø£‡ …̋’{Ÿ
bÕØº ̌ ø£ sê»ø°j·T ìsêàD+ Çe« Ò̋ø£ b˛j·÷s¡T. ≈£î\+
es¡Zb˛sê{≤˝À¢ uÛ≤>∑ẙTqì <ëìø£+≥T Á|ü‘̊´ø£ sê»ø°j·T
kÕe÷õø£ b˛sê{≤\T nedüs¡+ ̋ Ò<äì, ÁX¯eT ô|≥Tºã&ç
dü÷Á‘ê\ Ä<Ûës¡+>±H˚ ≈£î\ düeTdü´qT #·÷&É≥+
»]–+~.

á ne>±Vü≤D˝À nq>±]ì esêZ\qT |üP]Ô>±
ìs¡¢ø£ǻ + #˚dü÷Ô yê]øÏ Çe«e\dæq ÁbÕ‹ì<Ûä́  kÕúq+
Çe«˝Ò<äT. n+<äTπø yê]øÏ dü+ã+~Û+∫q Á|üX¯ï\T
Á|üX̄ï\T>±H̊ $T–* b˛j·÷sTT. 1985 p …̋’, 17q »]–q
ø±s¡+#˚&ÉT dü+|òüT≥q 1986 p˝…’, 16 ìs¡Tø=+&É
dü+|òüT≥q 1991 #·T+&É÷s¡T dü+|òüT≥q\T... }πs<Ó’q...
ù|πs<Ó’q nìï #√≥¢ nÁ>∑≈£î\ <äTs¡Vü≤+ø±s¡ bÕX¯$ø£
e÷s¡D¨e÷\‘√ <ä[‘·T\T Ä‘·à>ös¡e Ä#·s¡D≤‘·àø£
düe÷<ëHê\qT yÓ‘·T≈£î‘·THêïs¡T. Ä $<Ûä+>± Ä+Á<Ûä
Á|ü<̊XŸ̋ À ‘·eT≈£î ‘êẙT n+uÒ&ÉÿsY, |üP Ò̋ dæ<ë∆+‘ê\qT
CÀ&ç+∫ ˇø£ Á|ü‘ê´e÷ïj·T sê»ø°j·T |ü+<∏ëqT
eTT+<äT≈£î rdüTø=ì b˛j̊T Á|üj·T‘·ï+ #̊XÊs¡T. Ä $<Ûä+>±
<ä[‘· ndæú‘·« Ä‘·à>ös¡e b˛sê{≤\ Á|üuÛ≤e+ Ä+Á<Ûä
Á|ü<˚XŸ sê»ø°j·÷\˝Àì bÕ\ø£|üøå±\˝À, $|ü¢e bÕØº
mC…+&Ü\˝À ≈£î\+ düeTdü´ ˇø£ Á|ü<Ûëq n+X¯+>±
eTT+<äT≈£î e∫Ã+~.

M{Ï Á|üuÛ≤e+ bÂs¡ düe÷»+˝À ≈£L&Ü rÁe
Á|üuÛ≤yêìï #·÷|æ ≈£î\ düeTdǘ ô|’ #·s¡Ã≈£î <√Vü≤<ä|ü&ç+~.
düe÷»+˝À ªªÄ‘·à>ös¡e ìHê<ä+µµ j·TT<ä∆uÒ]˝≤ MTs¡T
ÁyÓ÷–+~. ‘Ó\+>±D kÕj·TT<Ûä b˛sê≥+ uÛÑ÷$T düeTdǘ
ÁbÕ<Ûëq´‘·qT ‘Ó\T|ü>± ø±s¡+#˚&ÉT #·T+&ÉTs¡T ˝≤+{Ï
Ä‘·à>ös¡e b˛sê{≤\T kÕe÷õø£ $|ü¢e nedüsêìï
>∑Ts¡TÔ#˚dæHêsTT. (<ä[‘·s¡D≤ìïHêï<ä+, ñ.dü.2005)
ø±s¡+#̊&ÉT #·T+&É÷s¡T ̋ ≤+{Ï ñ<ä́ e÷\qT+&ç m+‘√
eT+~ <ä[‘· ø£e⁄\T ø£fi≤ø±s¡T\T, eTTK´+>± <ä[‘·
Hêj·T≈£î\T Ä$wüÿ]+#·ã&çHês¡T. ø±s¡˝Ÿ e÷sYÿ‡
#Ó|æŒq≥T¢ ªªHêj·T≈£î\T #·]Á‘· düèwæº+#·̋ Ò<äT, #·]Á‘·
‘·q nedüsê\ø√dü+ Hêj·T≈£î\qT düèwæºdüTÔ+<ä̇  e÷≥\
dü÷Árø£s¡D á dü+<äs¡“¤+>± s¡÷&ç #˚j·Tã&ç+~.

<ä[‘·T\T ªª<ä[‘·eTVü‰düuÛÑµµ <ë«sê ‘·eT Ä‘·à >ös¡e
b˛sê{≤\qT eTT+<äT≈£î rdüTø=ìb˛j˚T Á|üj·T‘·ï+
#˚XÊs¡T. Ç{Ïº b˛sê{≤\ Á|üuÛ≤e+ $|ü¢e bÕØº\ô|’ rÁe
Á|üuÛ≤yêìï |ü&Éy˚XÊsTT. nìyês¡́ +>± $|ü¢e dü+düú\T
≈£î\ ÁbÕ<Ûëq´‘·qT >∑T]Ô+∫, ≈£î\+ ñ|ü]‘·\ n+X¯+
nH˚ kÕ+Á|ü<ëj·T e÷≥\qT <ë{Ï πø+Á<ä (eT÷\+)
n+X̄eTH̊ e÷s¡TŒ≈£î sêe&É+, ≈£î\ ìs¡÷à\q≈£î dü+ã+
~Û+∫q ø±s¡Áø£e÷\T ≈£î\ ìs¡÷à\q Á|üC≤ dü+|òü÷\
ìsêàD+ #˚j·T&É+ e+{Ï n+XÊ\T ÄVü‰«ì+#· <ä–q
e–>± #Ó|üŒe#·TÃ. á $<Ûä+>± Ä+Á<ÛäÁ|ü<˚XŸ <ä[‘·
ñ<ä́ eT+ Ç+‘· Á|üuÛ≤yêìï #·÷&É+ »]–+~.

n˝≤π> 1990e <äXÊ_›˝À Ä+Á<ÛäÁ|ü<˚XŸ˝À Ä$s¡“¤
$+∫q ªª<ä+&√sêµµ ñ<ä́ eT+ eTs=ø£kÕ] ≈£î\ ndæú‘·«
ñ<ä´e÷ìï e÷~>∑ ]»πs«wüHé b˛sê≥ dü$T‹
(m+.ÄsY.|æ.mdt) Ä<Ûä«s¡´+˝À eTT+<äT≈£î sêe&É+
»]–+~. |òü*‘·+>± Ä+Á<ÛäÁ|ü<˚XŸ <ä[‘· ãVüQ»q
ñ<ä´eT+˝À ˇø£ e÷s¡TŒsêe&É+ »]–+~. yÓTT‘·Ô+
<ä[‘· ãVüQ»q &çe÷+&ÉT¢ ˇø£ Á|üø£ÿq ñ+&É>±
n+<äT˝À $$<Ûä ñ|ü≈£î˝≤\ Á|ü‘̊´ø£ &çe÷+&ÉT¢ eTT+<äT
sêe&É+˝À ̌ ø£ Á|ü‘̊´ø£‘· dü+‘·]+#·T≈£î+~. á ñ<ä́ eT



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 80uÛ≤eMD e÷dü|üÁ‹ø£

dü«uÛ≤e+˝À kÕ+düÿ è‹ø£ ndæú‘·«+, kÕ+|ò”Tø£ ¨<ë,
Ä]úø£|üs¡yÓTÆq ‘ês¡‘·e÷´\ Á|ükÕÔeq ≈£L&Ü Ç$T&ç ñ
+<äH˚~ >∑eTì+#·<ä–+~.

ªªn+≥sêì ‘·Hêìï ‘=\–+#ê\ì eTq+ Ç‘·s¡T
\qT &çe÷+&é #˚düTÔqï|ü&ÉT, eTq˝À ñ+&˚ n+‘·s¡Z‘·
$uÛÑ»q\qT ‘=\–+#·Tø√yê*‡q u≤<Ûä́ ‘· eTq<̊.µµ (&Üˆˆ
_.ÄsY.n+uÒ&ÉÿsY ø±q÷ŒsY dü+|òüT+, 29`1`1944) nH˚
e÷≥\T <ä+&√sê ñ<ä´e÷ìøÏ eT<ä›‘·Tì#ÓÃ$>±
eT]j·TT <ä[‘· ãVüQ»q  ñ<ä´e÷\ dü«uÛ≤e+\
e÷s¡TŒqT dü÷∫+#̊~>± ø£ìŒdüTÔ+~. yÓTT‘·Ô+>± <ä+&√s¡
ñ<ä́ eT+ á düe÷C≤ìøÏ ˇø£ nqTuÛÑyêìï Ç∫Ã+<äì
#Ó|üŒe#·TÃ.

eTT–+|ü⁄ :
ô|’ $wüj·÷\qT |ü]o*ôdÔ Ä+Á<ÛäÁ|ü<˚XŸ̋ À »]–q

<ä[‘· ñ<ä́ eT+ sêÅwüº sê»ø°j·÷\qT, ≈£î\ düe÷õø£
|ü⁄Hê<äT\qT ˇø£ ≈£î<äT|ü⁄ ≈£î~+#·&É+˝À n‹X¯jÓ÷øÏÔ

Ò̋<äT. M{Ï Á|üuÛ≤e+ <ä[‘·T˝À¢ n+‘·s¡Z‘· e÷πsŒ>±ø£
bÂs¡düe÷»+ô|’ rÁeÁ|üuÛ≤yêìï #·÷|ü&É+ »]–+~.
Çø£ÿ&É ø£eT÷´ìdüTº ̌ ø£ $wüj·÷ìï >∑eTq+˝À e⁄+#·T
ø√yê* n~ @eTq>±? e´ekÕj·T ≈£L©\, ø±]àø£
b˛sê{≤\ <ä[‘·T\‘√ bÕ≥T Ç‘·s¡ X¯SÁ<ä ≈£î˝≤\T
ñqï|üŒ{ÏøÏì <ä[‘·T\˝À m≈£îÿe ‹s¡T>∑Tu≤≥T <Û√s¡DÏ
ø£ìŒdüTÔ+<äH˚~ BìøÏ yÓTTqï{Ï ‘Ó\+>±D kÕj·TT<Ûä
b˛sê≥+ qT+&ç ìqï{Ï q>∑®\ã] ñ<ä́ eT+ yÓTT<ä\Tø=ì
H˚{Ï dæ.|æ.◊, dæ.|æ.m+. bÕØº\ uÛÑ÷b˛sê{≤\˝À n~Ûø£
dü+K´˝À <ä[‘·T\T ñ+&É≥y˚T BìøÏ ‘êsêÿq+,

n+<äTπø ÁøÏ+~ ≈£î˝≤\≈£î #Ó+~q e´ekÕj·T ≈£L©\T,
uÛÑ÷kÕ«eTT\ nì∫y˚‘·qT Á|ü‹|òüT{Ï+#˚+<äT≈£î πøe\
uÛÑ÷düeTùd´ ø±ø£ n+‘·Ø¢q+>± ñqï ‘·eT kÕ+|ò”Tø£ ÁøÏ+~
kÕúsTTì ìs¡÷à*+#̊+<äT≈£î ≈£L&É <ä[‘·T\T b˛sê{≤˝À¢
ñ+≥THêïs¡H̊ $wüj·÷ìï ø£eT÷´ìdüTº\T>∑ >∑eTì+#ê*.

á b˛sê{≤\T yê] Áã‘ ·T≈ £îqT | üP] Ô>±
e÷s¡Ãø£b˛sTTq, b˛sê≥ nqTuÛÑyê\T <ä[‘·T\ sê»ø°j·T
düŒèVü≤≈£î dü+|òüT{Ï‘· #Ó’‘·Hê´ìøÏ <√Vü≤<ä|ü&Ü¶j·Tì
#Ó|üŒe#·TÃ. n+<äTπø es¡Z≈£î\ kÕe÷õø£ e´edüú ñìøÏ̋ À
ñqï eTq˝≤+{Ï <̊X̄+˝À ø£eT÷´ìdüTº\T n˝≤π> <ä[‘·
dü+|òü÷\˝À ø=+‘· |ü≥Tº $&ÉT|ü⁄ <Û√s¡DÏ nedüs¡+.
kÕe÷õø£ <äèø£Œ<Ûä+ ̋ Òì es¡Zb˛sê{≤\T es¡Z<äèø£Œ<ä+ Ò̋ì
kÕe÷õø£ b˛sê{≤\T Ä•+#·<ä–q |òü*‘ê\ìe«<äT
(<ä[‘· s¡DìHê<ä+, ñ.dü.2005) kÕe÷õø£ düeTdǘ …̋’q
C≤‹, ≈£î\+, Åd”Ô $eø£å‘·\qT uÛÑ÷s¡T®yê uÛÑ÷kÕ«eT´
e´edüú̋ À uÛ≤>∑+>± #·÷dü÷ÔH˚ yê{Ïì ns¡ú+ #˚düTø√e
&ÜìøÏ Ä]úø£ ø√q+‘√bÕ≥T kÕe÷õø£, kÕ+düÿè‹ø£
ø√D≤\qT CÀ&ç+#ê*‡q nedüs¡+ ñ+~.

eTTK´+>∑ ø£eT÷´ìdüTº bÕØº\ uÛÑ÷kÕ«eT´ $<ëq
s¡<äT›ø√dü+ ì]à+#˚ b˛sê{≤\qT ≈£î\ ìs¡÷à\q
\ø£ǻ +‘√ ≈£L&çq b˛sê{≤\‘√ düeTq«j·T+ #̊j·T&É+˝À
e´ekÕj·T $|ü¢yêìï ì]à+#̊yês¡T. @eTs¡bÕ≥T ìs¡¢ø£ǻ +
eVæ≤+∫q #˚<äT nqTuÛÑyê\qT #·÷&Ü*‡q |ü]dæú‹
nìyês¡́ +>± HÓ≥ºã&ÉT‘ês¡H̊ dü‘ê´ìï á ‘Ó\T>∑T H̊\ô|’
<ä[‘·, ø£eT÷´ìdtº ñ<ä́ e÷\qT |üs¡o*+#·&É+ <ë«sê
ns¡úeTÚ‘·Tqï~.
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Ä<ÛäTìø£ ‘Ó\+>±D kÕVæ≤‘·´+˝À m+<äs√ ø£$
|ü+&ç‘·T\T ‘Ó\T>∑T kÕVæ≤‘ê´ìï düTdü+|üqï+ #˚XÊs¡T.
M]˝À ‘Ó\+>±D kÕVæ≤r yÓ’‘ê[≈£î\T m+<äs√ ñHêïs¡T.
yê] ø£$‘ê«ìï $e]+#·&Éy˚T á yê´dü ñ<˚›X¯´+.
|ü+&É]Hê<∏äT&ÉT, ã÷s¡TZ\, düTs¡es¡+, πøX¯esêe⁄, ˇ~›
sêE k˛<äs¡\T, ø£|üŒ>∑+‘·T\, ≈£î≈£îq÷] sêeTj·T´,
πøX¯e|ü+‘·T\, >±s¡¢bÕ{Ï sê|òüTe¬s&ç¶, |ü{≤º_ÛsêeTT,
X‚wü–], yÓ+ø£{≤#ês¡´, yêqe÷eT˝…’ \ø£ÎD≤#ês¡´,
»>∑qï<∏ë#ês¡T´\T, ø√s¡T≥¢ ø£èwüíe÷#ês¡T´\T, ∫\ø£eT]Ô
sêe÷qTC≤#ês¡T´\T, |ü˝≤¢ <äTs¡Zj·T´, düTÁ|üdüqï,
nqTeTT\ ø£èwüíeT÷]Ô, y˚eTT>∑+{Ï e+{Ï dü‘·ÿe⁄
\+<ä]˙ á ø£$|ü+&ç‘· düTÔ‹˝À le÷Hé es¡<ë#ês¡T´\
yês¡T dü+uÛ≤$+#ês¡T. nsê«Nq |ü+#· ø±yê´\˝À
es¡<ë#ês¡T´\yê] b˛‘·q #·]Á‘·eTT‘√ bÕ≥T,
l yêqe÷eT …̋’ »>∑Hêï<∏ë#ês¡T´\ ¬s’‘·T sêe÷j·TD+,
le÷Hé ñ‘·Œ\ dü‘·́ Hêsêj·TD≤ #ês¡T´\ yê] πø+Á<ä
kÕVæ≤‘·́  nø±&ÉMT |ü⁄s¡kÕÿs¡+ n+<äTø=qï sêdü|üP]íeT,
ÁbÕX¯+ Hêsêj·TD¬s&ç¶ yÓT<ä≈£î kÕ«‘·+Á‘·´Ms¡T&ÉT
dü<ë•e¬s&ç¶ Ms¡>±<∏ä, nwüºø±\yê] |ü⁄s¡Tc˛‘·ÔeTT&ÉT,
#·Áø£es¡TÔ\øÏÎ qs¡düeTà sêeT<ëdüT, ãT<äT∆ì uÀ<Ûä\T
Ä<Ûës¡+>± ì]à+|üã&É¶ eTVü‰ø£$ <ëX¯s¡~∏ eTVü‰uÀ~Û,
n|üPs¡« s¡#·Hê •\Œ+‘√ ì]à+|üã&É¶ &Üˆˆ Äj·÷∫‘·+
qfÒX¯«s¡X¯s¡à l y˚+ø£fÒX¯«s¡ $˝≤düeTT yÓTT<ä̋ …’q yÓH√ï
ø£ì|ædüTÔHêïsTT. düVü≤è<äj·T $eTs¡Ù≈£î\T eT]ø=ìï{Ïì
ÇM Ä<ÛäTìø£ |ü+#·ø±yê´\ì ìsê∆]+#·e#·TÃ. ø±ø£rj·T
sêE\ ø±\+˝À ô|<ä›|ü*¢ <ä>∑Z] sêeT–]ô|’ ìedæ+∫
yêdæwüº sêe÷j·TD+, |ü<äà|ü⁄sêD≤~ Á>∑+<∏ë\T s¡∫+∫q
eT&çøÏdæ+>∑q ªdüø£\˙‹ düeTà‘·+µ dü+ø£*+#ês¡T. Ç~

‘Ó\T>∑T kÕVæ≤‘·́ +˝À e∫Ãq ‘=* |ü<ä́  dü+ø£\q+
Á>∑+<∏ä+. dæ~∆ù|≥qT s¡düdæ~∆ù|≥>± e÷]Ãq le÷Hé
y˚eTT>∑+{Ï qs¡dæ+Vü‰#ês¡T´\ |ü<ä́ ø±yê´\˝À K+&É
ø±yê´ Ò̋ n~Ûø£+. yê] ‹ø£ÿq ø±e´+ $X¯«$<ë´\j·T
bÕsƒ ¡´ Á>∑+<∏ ä kÕ úq+˝À ì*∫ s¡düVü≤è<äj·TT\
q\]+∫+~.

Ä<ÛäTìø£ ø±\+˝À düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶, >∑&çj·÷s¡+
sêeTø£èwüíX¯s¡à, ø£|üŒ>∑+‘·T\ \ø£ÎDXÊÁdæÔ, πøX¯e|ü+‘·T\
qs¡dæ+Vü≤XÊÁdæÔ, ãTø£ÿ|ü≥ºq+ Ä#ês¡T´\T, Ä#ês¡´
m\÷¢] •yê¬s&ç¶, #˚ePs¡T \ø£Îj·T´, ø£|æ\yêsTT
*+>∑eT÷]Ô, &ÜˆˆeTT≈£îsê\ sêe÷¬s&ç¶, &Üˆˆø£dæ¬s&ç¶
yÓ+ø£≥¬s&ç¶, &Üˆˆ¬ø.s¡T≈£îïB›Hé, ø£sêí{Ï s¡|òüTTsêeTT\T,
;ÛeT*+>∑+>ö&ÉT, ñyÓTà‘·Ô\ eTùV≤X¯«], &Ü7ˆyÓ\›+&É
dü‘·́ Hêsêj·TD, yÓ\›+&É sêy˚TX̄«s¡sêe⁄, &Üˆˆ>√Nsêe⁄,
es¡ø£e⁄\ qs¡Vü≤]sêE, »>∑Hêï<∏ä sêE Ç˝≤ Ç|üŒ{Ï
yê]H̊ ¬s+&ÉT e+<ä\ eT+~ì ù|s=ÿqe#·TÃ. es¡+>∑\T¢
õ˝≤¢̋ À ÁbÕNHê sê«Nq ø£e⁄\T e+<ä\eT+~ ñHêïs¡T.
bÕ\Tÿ]øÏ qT+&ç |ü+&ÉØHê<∏äTì es¡≈£î n+<äs¡÷ ÁbÕNq
|ü+<∏ëqqTdü]+∫q yês¡T ø±>±, Ä<ÛäTìø£ ø±\+˝À
&Üˆˆ|ü̋ ≤¢<äTs¡Zj·T´, <ëX̄s¡~∏, Ä#ês¡́  düTÁ|üdüqï, &Üˆˆø√yÓ\
dü+|ü‘·Tÿe÷sê#ês¡́ , &Üˆˆ øÏwüHé sêe⁄ Ç˝≤ m+<äs√
ø£ì|ækÕÔs¡T. Ä#ês¡´ nqTe÷+&É¢ uÛÑ÷eTj·T´ 1994
qT+&ç 2009 |ü~ ø±yê´\T s¡∫+#ês¡T. M{Ï̋ À ø=ìï
<äXÊã›+˝ÀH˚ Hê\T¬>’<äT kÕs¡T¢ n#·ÃsTTHêsTT. y˚sTT
q<äT\ yÓ\T>∑T, yÓ\T>∑Tq >∑\ Vü≤+dü, »«*‘· øödü\´
e+{Ï$ yê]øÏ ø°]Ô Á|ü‹wü˜\T ‘Ó∫Ã ô|{≤ºsTT. Ç˝≤
ÁbÕNq ø±\+˝Àq÷ Ä<ÛäTìø£ ø±\+˝Àq÷ ‘Ó\+>±D
kÕVæ≤r dü+düÿè‘·T\ $ø±dü+˝À zs¡T>∑\T¢ (es¡+>∑\T¢)

‘Ó\+>±D Ä<ÛäTìø£ kÕVæ≤‘·́ +˝À yÓ’‘ê[≈£î\T
(ø=eTàÁsêE, <ëX¯s¡~Û, düTs¡es¡+, ø±fiÀõ, dæHê¬s, j·TXÀ<ë¬s&ç¶, _s¡T<äTsêE)

- Ä\≈£î+≥¢ j·÷<äj·T´ , ‘Ó\T>∑T düVü‰j·÷#ês¡T´\T, >∑es¡ïyÓT+{Ÿ &çÁ^ ø± Ò̋CŸ, »&ÉÃs¡¢.
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jÓ÷>∑<ëq+ eTs¡Te Ò̋ì~. yêqe÷eT …̋’ ‘·~‘·s¡ ø£e⁄\T
Ä~˝≤u≤<äT õ˝≤¢̋ À dæús¡|ü&Ü¶ yê] $ø±kÕìøÏ es¡+>∑\T¢
<√Vü≤<ä+ #˚dæ+~.

|ü<ä́  ø£$‘ê $ø±dü+˝À Ç+<ä÷s¡T õ˝≤¢ (ìC≤e÷
u≤<é õ˝≤¢) jÓ÷>∑<ëq+ ≈£L&Ü >∑D˙j·TyÓTÆ+<˚.
dæ+Vü‰düq <ë«Á‹+•ø£ s¡∫+∫q ø=s¡$ >√|üsêE á
õ˝≤¢≈£î #Ó+~qyê&˚. <√eTø=+&É≈£î #Ó+~q |ü≥ºyÓT≥º
k˛eTHê<∏ä k˛eTj·÷õ dü÷‘·dü+Væ≤‘·, ÁãVü≤√à‘·Ôs¡ K+&É+
s¡∫+#ês¡T. ø±$TH˚ì eT˝≤¢¬s&ç¶ |ü⁄≥ÃÁø£e]Ô #·]Á‘·,
•e<Ûäs√à‘·Ôs¡+, |ü<äà|ü⁄sêD+, ø±$TH˚ì m˝≤¢¬s&ç¶
yêdæwü˜˝…’+>∑eTT, sêbÕø£ \ø°Î|ü‹ uÛÑÁ<ëj·TTs¡uÛÑT´
<äj·TeTT, lø£èwüí $˝≤düeTT s¡∫+#ês¡T. Ä~|üP&ç
Á|üuÛ≤ø£s¡ ø£$ ø±$TH˚ì e+X¯ #·]Á‘· nsTTq ñe÷
|ü‘·́ uÛÑT´<äj·T ø±yê´ìï s¡∫+#ês¡T. ∫e⁄≈£î\ ẙ+ø£≥XÊÁdæÔ
sêy˚TX¯«s¡ $˝≤dü+. ô|<ä›eT+<ä&ç y˚+ø£≥ ø£èwüíø£$ sêD°
sê»e« J$‘· #·]Á‘· s¡∫+#ês¡T. Ms¡+‘ê |ü<ë´ìï
ÁbÕNq |ü+<∏ë˝À¢ q&ç|æ+#ês¡T.     ‘Ó\+>±D kÕVæ≤‘·´
#·]Á‘·̋ À Á|üdæ<ä∆yÓTÆq ø£e⁄\T, s¡#·sTT‘·\T, nH̊ø£eT+~
düè»Hê‘·àø£yÓTÆq s¡#·q\T #˚dæ ‘Ó\+>±D U≤´‹ì
ÇqTeT+&ç+|ü #˚XÊs¡T. á ÁbÕ+‘·+˝À Á|ü»\T
sê»ø°j·T+>± HÓ’‹ø£+>± kÕ+|òæTø£+>±, kÕ+düÿ è‹ø£
|üs¡+>± #Ó’‘·q´e+‘·T\T ø±yê\ì yê] s¡#·q\T <ë«sê
Á|ü»\qT Ä˝À∫+|ü#̊dæ ñ‘̊Ô»|ü]∫ ø±s√´qTàKT\qT
ø±$+#ês¡T. ìÁ<äb˛‘·Tqï düe÷C≤ìï ‘·eT s¡#·q\
#Ó’‘·q´+‘√ y˚T˝§ÿ|æ m+‘√eT+~ nuÛ≤>∑T´\qT
|”&ç‘·»qT\qT #Ó’‘·q´+ #˚XÊs¡T. M]˝À

ø=eTÁsêE \ø£åàDsêe⁄, <ëX̄s¡~∏, düTs¡es¡+, ø±fiÀõ,
dæHê¬s yÓTT<ä˝…’qyê]ì ‘Ó\+>±D yÓ’‘ê[≈£î\T>±
ù|s=ÿ+≥÷ á yê´kÕìï Á|ü#·T]düTÔHêïqT.

ø=eTÁsêE \ø£åàDsêe⁄ :
düè»Hê‘·àø£ s¡+>∑+˝ÀH˚ ø±ø£ |ü]XÀ<Ûäq s¡+>∑+˝À

‘Ó\+>±D ÁbÕ+‘·+ $•wüº‘·qT kÕ~Û+∫+~. Ä~sêE
Ms¡uÛÑÁ<äsêe⁄, düTs¡es¡+ ã÷s¡TZ\ sêeTø£èwüísêe⁄,

_s¡T<äTsêE sêeTsêE, >∑&çj·÷s¡+ sêeTø£èwüíX¯s¡à
yÓTT<ä˝…’qyês¡T dü+düÿ è‹ kÕVæ≤‘ê´\ |ü]XÀ<Ûäq˝À
yêdæ¬øø±ÿs¡T. M]‘√ bÕ≥T eTs=ø£ Á|üdæ<ä∆ |ü]XÀ<Ûä≈£î&ÉT
ø=eTÁsêE \ø£åàDsêe⁄.

düe÷»+ eTT+<ä&É>∑T y˚j·÷\+fÒ $C≤„q+˝À
n_Ûe~∆ n‘·´edüs¡eTì >∑T]Ô+∫q ø=eTÁsêE
\ø£åàDsêe⁄ Ä ~X¯>± J$‘·eT+‘ê ø£wæ dü*Œ dü÷Œ¤]Ô
Á|ü<ë‘·>± yÓ\T>=+<ës¡T. mìï n&É¶+≈£î\T m<äT¬s’Hê
\ø£å´+ ~X¯>± n&ÉT>∑T\T y˚dæqyês¡T \ø£åàDsêe⁄.
‘Ó\T>∑T˝À yÓTT≥ºyÓTT<ä{Ï $C≤„q düs¡«dü« ìsêà‘· Äj·Tq.
$C≤„q #·+Á~ø± eT+&É* kÕú|ü≈£î&ÉT. ‘Ó\T>∑Tyê]øÏ
#·]Á‘· |ü]XÀ<Û äq\qT |ü]#·j·T+ #˚dæ, ñqï‘·
Á|üe÷D≤\‘√ #·]Á‘·, $C≤„q s¡#·q\qT ‘Ó\T>∑T˝À
n+~+#·&ÜìøÏ Áoø±s¡+ #·T{Ïºq ñ‘·ÔeT $C≤„qy˚‘·Ô
ø=eTÁsêE \ø£åàDsêe⁄. ‘Ó\T>∑T kÕVæ≤‘·́ +˝À m+<äs√
kÕVæ≤reT÷s¡TÔ\≈£î n+&É>± ì*∫ Áb˛‘ê‡Vü≤+ n+~+
#ês¡T \ø£åàDsêe⁄. \ø£åàDsêe⁄ kÕVæ≤r J$‘·+˝À
$T–*qe˙ï ˇø£ m‘Ó’Ô‘˚, $C≤„q düs¡«dü«+ ˇø£ÿfÒ ˇø£
m‘·TÔ nì #Ó|üŒe#·TÃ. Á|ü|ü+#· $C≤„Hêìï ‘Ó\T>∑T yê]øÏ
|ü+∫ ô|{≤º\ì ‘·|æ+∫b˛j·÷s¡T. Ä+Á<Ûä $C≤„q
düs¡«kÕ«ìï yÓ\Te]+#ê\H˚~ Äj·Tq Á|üã\ yê+#Û·.
1912-13 dü+e‘·‡sê\ ø±\+˝À á ãVü≤‘êÿsê´ìøÏ
|üPqT≈£îHêïs¡T. ‘êqT Á|ü<Ûëq dü+bÕ<ä≈£îì>±H˚ >±ø£,
Á|ü<Ûëq s¡#·sTT‘·>± ≈£L&Ü |üì#˚XÊs¡T \ø£åàDsêe⁄.
Ç+<äT˝À Äj·Tq sêdæqìï yê´kÕ\T eT¬ses¡÷
sêj·T Ò̋<äT Ç~ Äj·Tq ìã<ä∆‘·≈£î ì<äs¡Ùq+. Ä ì‘·́
$C≤„q, kÕVæ≤‘·́  ø£wæe\T&ÉT.

<ëX¯s¡~∏ :
nuÛÑT´<äj·T ø£$‘·« uÛ≤>∑yÓTÆq ‘Ó\+>±D $eTTøÏÔ

b˛sê≥ ø£$‘·«+˝À Á|üdæ~∆ e´øÏÔ>± ù|s¡T bı+~q yês¡T
<ëX¯s¡~Û. s¡TÁ<äMD, n–ï<Ûës¡ yÓTT<ä˝…’q ø±yê´\T
ìC≤+sêE ìs¡+≈£îX¯ bÕ\qqT m~]+∫ kÕ«‘·+Á‘·́
düeTs¡+˝À Á|ü‘·́ ø£å+>± bÕ˝§Zqï ø£$ <ëX¯s¡~∏.



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 83uÛ≤eMD e÷dü|üÁ‹ø£

ªªHê ‘Ó\+>±D ø√{Ï s¡‘êï\ MDµµ ªªeTTdü* qø£ÿ≈£î
sê#·]ø£+ãT <ä≈£îÿH˚µµ nì ÄHê{Ï bÕX¯$ø£ Á|üuÛÑT‘·«+
<äeTq ˙‹ MT<ä n–ï <Ûës¡\T ≈£î]|æ+∫, nHê<ÛäTì
#Ó’‘·q´+ ø√dü+ s¡TÁ<äMD MT{Ï ‹$Ts¡+‘√ düeTs¡+
kÕ–+∫q ø£$ jÓ÷<ÛäT&ÉT <ëX¯s¡~∏>±s¡T. ‹$Ts¡+‘√
düeTs¡+ πø+Á<äkÕVæ≤‘·́  n&Ü&ÉMT ãVüQeT‹ bı+~+∫.
áj·Tq kÕ–+∫ <Ûä«»yÓT‹Ôq Á|üC≤ \øå±´ìï >∑fi¯yÓT‹Ô
»>∑‘·TÔ≈£î $Tì|æ+#ês¡T. ªªeT÷>∑y√sTTq ø√{Ï ‘·eTTà\
>∑fi≤\/ bÕ≥ |ü*øÏ+~ ø£$‘ê »eeTTà ≈£L]Ã Hê ø£̋ ≤ìøÏ
ã\eTTì∫Ã q{Ïº/ Hê ‘Ó\+>±D ø√{Ï s¡‘êï\ MD
n+≥÷ ‘Ó\+>±D jÓTTø£ÿ >=|üŒ‘·Hêìï yÓ\T¬>‹Ô #ê{Ïq
eTVü‰ø£$ <ëX¯s¡~∏ ø£wüíe÷ #ês¡T´\T. ñ<ä́ eT ø£$>±,
Á|üDj·T ø£$>±, π>j·T ø£$>±, dæ̇  ø£$>± ø£$‘ê <Ûës¡\T
≈£î]|æ+∫q <ëX¯s¡~∏ Ä<ÛäTìø£ ‘Ó\T>∑T kÕVæ≤‘·´+˝À
yÓTT<ä≥>±ù|s=ÿq<ä–qyês¡T. <ëX¯s¡~∏ ̌ ø£ÿ ‘Ó\+>±D
ñ<ä́ eTeTH˚ ø±<äT Á|ü|ü+#·+˝À mø£ÿ&É Hê´j·TyÓTÆq
b˛sê≥+ »]–Hê <ëìï |üP]Ô>± düeT]ú+#ês¡T. Äj·TqTï
$X̄«ø£$>±H̊ uÛ≤$+#ê*.µµ <ëX̄s¡~∏ n–ï<Ûës¡, s¡TÁ<äMD,
eTùV≤+Á<√<äj·T+, |ü⁄qs¡ïe+, neT‘ê_Ûùwø£+, ø£$‘ê
|ü⁄wüŒø£+, ‹$Ts¡+˝À düeTs¡+, Ä˝À#·Hê˝À#·Hê\T,
>±©uŸ ^‘ê\T, <ëX¯s¡~∏ X¯‘·ø£+ e+{Ï >=|üŒ s¡#·q\T
#˚XÊs¡T. dæ̇ s¡+>∑+˝À Á|üy˚•+∫ <ë<ë|ü⁄ ¬s+&ÉTy˚\≈£î
ô|’>± bÕ≥\T sêXÊs¡T. Äj·Tq sêdæq bÕ≥˝À¢ì
kÕVæ≤‘·́ + ≈£L&Ü >=|üŒ>± ñ+≥T+~. ̌ ø√ÿbÕ≥ ̌ ø√ÿ
ÄDÏeTT‘·´+. 1962˝À yê>±›q+ dæìe÷˝À sêdæq
bÕ≥‘√ Äj·Tq dæ̇  ^‘ê\ Á|ükÕúq+ yÓTT<ä̋ …’sTT+~.

s¡TÁ<äMD, n–ï<Ûës¡ á ¬s+&ÉT <ëX¯s¡~∏>±] ‘=*
s¡#·q\T. ‘Ó\+>±D b˛sê≥ ø±\+˝À ñ<ä́ eT dü÷Œ¤]Ô‘√
Äj·Tq >∑T+&Ó qT+∫ <ä÷düTø=∫Ãq nq˝≤kÕÔ\T.
nsTT‘˚ Á|üø£‹ es¡íq ≈£L&Ü Ò̋ø£b˛ Ò̋<äT. ‘Ó\+>±D≤
$yÓ÷#·H√<ä́ eT ø±\+˝À á ø±e´ dü+|ü⁄{Ï\ qT+∫
|ü<ë´\qT bÕ&ÉT‘·÷ düeTs¡jÓ÷<ÛäT\T Ms√∫‘· ø±s¡́
Áø£e÷\qT Á|ü»«*+|üCÒkÕs¡T. n+<äTπø ìjÓ÷–  M{Ï

ÁbÕ<Ûëq´q‘·qT ñ>∑Z&ç+#ês¡T. Ç+ø± nH̊ø£ dü+<äsê“¤\˝À
sêdæq ø£$‘·\T mH√ï ñHêïsTT. áj·Tq s¡#·q\T
nuÛÑT´<äj·T ø£e⁄\≈£î m+‘√ dü÷Œ¤]Ôì#êÃsTT.

düTs¡es¡+ :
>√\ø=+&É |üÁ‹ø£ HÓ\ø=*Œ bÕ\≈£î\ Ä>∑&Ü\≈£î

n&ÉT¶ø£≥º ẙdæq ‘Ó\+>±D yÓ’‘ê[≈£î\T düTs¡es¡+ Á|ü‘ê|
ü¬s&ç¶. ‘Ó\+>±D Á|ü>∑‹ì ø±+øÏå+#ê&ÉT. kÕVæ≤‘·́ eTT˝À
mH√ï Á|üÁøÏj·T\T yÓ\Te]+∫ Á|ü»\ Vü≤è<äj·÷\qT
Äø£≥Tº≈£îHêïs¡T. düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶. eT<ä´bÕq+
e´‹πsø£+>± ̌ ø£ ñ<ä́ eTẙT #̊XÊsêj·Tq. ø£$>±, #·]Á‘·
ìsêà‘·>±, ø£<∏ä≈£î&ç>±, yê´düø£s¡Ô>±, |üÁ‹ø± dü+bÕ<ä≈£î&ç
ìC≤+ e´‹πsø√<ä´eT jÓ÷<Û äT&ç>±, ãVüQeTTK
Á|üC≤„XÊ*>± ø°]Ô bı+<ësêj·Tq. Á|ü<Ûäe÷+Á<Ûä kÕ+|òæTø£
#·]Á‘·qT ‘Ó\T>∑TC≤‹øÏ n+~+∫ eTôVA|üø±s¡+
#˚XÊsêj·Tq. ãVüQeTTFqyÓTÆq Á|ü‹uÛÑqT #ê{Ïq
düTs¡es¡+. Äj·Tq≈£î |üÁ‹ø± s¡#·q\ |ü≥¢, kÕVæ≤‘·́ +
|ü≥¢, |ü]XÀ<Ûäq\ |ü≥¢ eT≈£îÿe. HÓ\≈£î Ä s√E˝À¢H˚
Hê´j·Tyê~>± <ë<ë|ü⁄ 800 s¡÷bÕj·T\T dü+bÕ~+#˚
yês¡T. nsTTHê Ä Ä<ëj·÷ìï e<äT\Tø=ì |üÁ‹ø±
dü+bÕ<ä≈£î&ç>± dæús¡|ü&Ü¶s¡T. 1926 qT+&ç 1947 es¡≈£î
<ë<ë|ü⁄ 22 dü+e‘·‡sê\T >√\ø=+&É |üÁ‹ø£≈£î dü+bÕ<ä
≈£î&ç>± ñHêïs¡T. >√\ø=+&É |üÁ‹ø£ ù|s¡T #Ó|æ‘̊ düTs¡es¡+
yê] ù|πs >∑Ts¡TÔ≈£îedüTÔ+~. Çø£ Äj·Tq yÓ\Te]+∫q
>√\ø=+&É ø£e⁄\ dü+∫ø£ >∑T]+∫ Á|ü‘̊´ø£+>± #Ó|ü⁄Œø√yê*.
Ç~ Äj·Tq≈£î nbÕs¡ø°]Ôì kÕ~Û+∫ ô|{Ïº+~. >√\ø=+&É
ø£e⁄\ dü+∫ø£ 1934 ̋ À Á|ü#·T]+#ês¡T. Äj·Tq sêdæq
ø£<∏ä\T ªyÓTT>∑̋ ≤sT÷ ø£<∏ä\Tµ ù|s¡T‘√ ¬s+&ÉT uÛ≤>±\T>±
yÓ\Te&Ü¶sTT.

ªªuÛ≤cÕ ùdej˚T sêÁwüº ùde, uÛ≤cÕ $»+uÛÑDy˚T
Á|üC≤uÛÑT´<äj·T Væ≤‘·e⁄, kÕs¡dü«‘ê_Ûe~›jT̊ dü+düÿ ‹
n+≥÷ ‘·q≈£î uÛ≤cÕ, dü+düÿ ‹, kÕVæ≤‘ê´\ |ü≥¢ >∑\
nbÕs¡ n_Ûe÷Hêìï #ê≥T≈£îHêïs¡T. ªªVü≤*≈£î&É>±ì
|ü≥º˝Ò<äT Vü≤\eTTHÓ|ü⁄&ÉT/d”‘· ‘·*¢øÏ ùde\T #˚j·T



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 84uÛ≤eMD e÷dü|üÁ‹ø£

Ò̋<äT/ø£\eTT –s¡–s¡ Á‹|æŒ‹ ‘Ó*$ ø=\~/yêDÏ ø=\Te⁄
qH˚ >∑&É#Ó ÁbÕj·T yÓT\¢ ! n+≥÷ ìs¡+‘·s¡+ kÕVæ≤‘·́
düVü≤yêdü+ #̊dæq rs¡TqT $e]+∫q eTVü‰e´øÏÔ düTs¡es¡+
Á|ü‘ê|ü¬s&ç¶ 1953 Ä>∑düTº 25q ø£qTïeT÷XÊs¡T. Äj·Tq
s¡#·q˝À¢ ‘Ó\+>±D≤ |ü\T≈£îã&ç Á|ü‘˚´ø£ s¡÷|ü+˝À
n_Ûe´ø£ÔeTsTT+~.  Äj·Tq >√\ø=+&É ø£e⁄\ dü+∫ø£
ÄHê{Ï ‘Ó\+>±D≤˝À ø£e⁄\T ˝Òs¡qï <äTwüºãT<äT∆\
ø£fīó¢ ‘Ó]|æ+∫+~. ‘Ó\+>±D Ä‘·à>ös¡yêìï Á|ü|ü+#êìøÏ
‘Ó*j·TCÒXÊs¡T. #·]Á‘·̋ À C≤‹ì C≤‹ì q&ç|ædü÷Ôqï
Äj·Tq ‘ê´>∑o˝≤ìï e÷s¡Z<äs¡Ùø£‘ê«ìï ‘Ó\+>±D
Á|ü»\T düTÔ‹+#ês¡T. áHê&ÉT ˇø£ÿ ‘Ó\+>±DH˚ ø±<äT
j·÷e<ë+Á<Ûä ¬s&ç¶>±] kÕVæ≤‘·´+‘√ |üs¡e•düTÔ+~.
áj·TqqT ãVüQeTTK Á|üC≤„XÊ*>± ‘Ó\+>±D
yÓ’‘ê[≈£î&ç>± ø°]Ô+#·e#·TÃ. πø+Á<äkÕVæ≤‘·́  nø±&É$T ‘=*
ãVüQeT‹ì n+<äT≈£îqï düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶ Ä+Á<ÛäT\
kÕ+|òæTø£ #·]Á‘·‘√ bÕ≥T sêe÷j·TD $X‚cÕ\T,
Væ≤+<äTe⁄\ |ü+&ÉT>∑\T, J$‘· #·]Á‘·\T yÓTT<ä̋ …’q nH̊ø£
kÕVæ≤r yê´kÕ\T M] |ü]XÀ<Ûäq≈£î ì<äs¡ÙHê\T.

ø±fiÀõ :
ø±fiÀõ ‘Ó\+>±D kÕVæ≤‘·´+˝À ø±fiÀõ Á|ü»\

u≤<Ûäì ‘·q >=&Ée⁄>± #˚düTø=ì Á|üC≤b˛sê{≤ìøÏ
Á|ü‹ì~Û>± ì*#ê&ÉT. Äj·Tq ñ<ä́ eT ø£$‘·\T H˚&ÉT
‘Ó\+>±D sêÁwüº+ kÕ~Û+#·&ÜìøÏ m+‘·>±H√ ñ|ü
jÓ÷>∑|ü&Ü¶sTT. Äj·Tq ~Ûø±ÿs¡ dü«sêìï $ìŒ+∫
‘Ó\+>±D Á|ü»˝À¢ #Ó’‘·Hê´ìï rdüT≈£îe#êÃs¡T.

ªªnHê´j·÷HÓï~]ùdÔ Hê >=&Ée≈£î dü+‘·|æ Ô/
nHê´j·T+ n+‘·]ùdÔ Hê >=&Ée≈£î eTTøÏÔ ÁbÕ|æÔ/
nHê´j·÷HÓï~]+#˚yê&˚ Hêø±sê<ÛäT´&ÉTµµ n+≥÷
nHê´j·÷ìøÏ >∑Ts¡e⁄‘·Tqï Á|ü»\ |üøå±q ì*∫
ñ<ä́ eTπø‘·qyÓTÆ ì*∫q Á|üC≤ø£$ ø±fiÀJ Hêsêj·TD
sêe⁄. Äj·Tq ‘Ó\+>±D Á|ü»\ Á|ür ñ<ä́ eT+˝ÀqT
eTy˚Tø£yÓTÆ q&ç#ês¡T. Äj·Tq sê»ø°j·T kÕ+|òæTø£
#Ó’‘·Hê´\ düe÷Vü‰s¡+. Á|ü»\ >=&Éy˚ ø±fiÀJ >=&Ée.

ìC≤+ <äeTq˙‹øÏ, ìs¡+≈£îX̄‘ê«ìøÏ, nsê#·ø£ bÕ\q≈£î
e´‹πsø£+>± n\Tô|s¡>∑ì b˛sê≥+ #˚XÊsêj·Tq. Á|ü‹
Á>±eT+˝ÀqT Á>∑+<∏ë\j·T+ ñ+&Ü\H̊ ‘·\+|ü⁄‘√ 1930
qT+∫ Á>∑+<∏ë\jÓ÷<ä´eT+˝À #·Ts¡T≈£î>± bÕ˝§ZHêï
sêj·Tq. dü‘ê´Á>∑ôVA<ä́ eT+˝À bÕ˝§Zì 25 dü+e‘·‡
sê\ ej·TdüT˝À C…’\T •ø£å nqTuÛÑ$+#êsêj·Tq.
ìC≤e÷+Á<Ûä eTVü‰düuÛÑ, ôV’≤<äsêu≤<é ùdº{Ÿ ø±+Á¬>dt‘√
ø±fiÀJ nqTã+<Ûä+ $&ÉBj·Tsêì~.

ªª»q>±+ <ä>∑Z] u…’sêHé|ü*¢ dü+|òüT≥qøÏ ø±fiÀJ rÁe+>±
ø£\‘· #Ó+<ës¡T. ªªeTqø=+|ü̋ ≤]Œq eTq Ád”Ô\T #Ó]∫q/
eTq|æ\¢\qT #·+|æ eTq\qT ã+~Û+∫q e÷qyê<ÛäeTT
\qT eT+&É̋ ≤BÛX¯ó\qT / eT]∫b˛≈£î+&Ü >∑Ts¡TÔ+#·T
ø√yê* / ø£dæÄ]b˛≈£î+&Ü ãTdüø=≥Tº#·T+&Ü*/ø±\+ãT
sê>±H˚ ø±fÒdæ rsê\ì |æ\T|ü ⁄ì#êÃsêj·Tq.
ªª#ÓeTà–\ì ø£qT\T-Áã‘·T≈£î/ø£eTà<äqeTT #·÷&É̋ Òe⁄/
#ÓeTà–\ì ø£qT\T-Áã‘·T≈£î/ø£eTà<äqeTT #ê≥˝Òe⁄
n+≥÷ ‘Ó*|æq |ü<äàuÛÑ÷wüDY ø±fiÀJ Hêsêj·TDsêe⁄
2002, qe+ãs¡T 13q ø£qTïeT÷XÊs¡T.µµ ø±fiÀJ nH˚
eT÷&Éø£åsê˝À¢ düe÷» düwæº dæú‹ \j·Tø±sê\T ̌ ~– ñ
HêïsTT. Äj·Tq s¡#·q\˙ï düe÷C≤ìï ñ<›̊•+∫qy˚.
s¡ø£s¡ø±\ ñ<ä́ e÷\‘√ eTy˚Tø£yÓTÆ ìC≤+ ìs¡+≈£îX¯
$<Ûëq+ MT<ä <ë&ç#̊dæ Á|ü»\ø£$>±, kÕ«‘·+Á‘·́  düeTs¡
jÓ÷<ÛäT&ÉT>± ø±fiÀJ ø°]ÔeT÷]Ô nj·÷´&ÉT. mø£ÿ&É
ìs¡Tù|<ä Äø£*‘√ n\eT{ÏkÕÔs√, m≈£îÿe nHê<Ûä\T
~≈£îÿ‘√#·ø£ $\|ækÕÔs√, mø£ÿ&É nsê#·ø£+ $\j·T
‘ê+&Ée+ #˚düTÔ+<√, mø£ÿ&É n+‘·sê\T, Äsê“¤{≤\T,
nVü≤+ø±sê\T $»+_ÛkÕÔjÓ÷, mø£ÿ&É e÷qe‘·
nD#·ã&ÉT‘·T+<√ nø£ÿ&É ø±fiÀJ Á|ü‘·́ ø£åeTe⁄‘ês¡T.
Äj·Tq sêdæq ªHê >=&Éeµ dü+|ü⁄{Ïì n\¢+|üPsY̋ À ÁoÁo
Ä$wüÿ]+#ês¡T. áj·TqqT ãVüQeTTK Á|üC≤„XÊ*>±
‘Ó\+>±D yÓ’‘ê[≈£î&ç>± ìjÓ÷– ø°]Ô+#ês¡T. $eø£å
m≈£îÿ&ÉTHêï e´‹πsøÏ+#ê&ÉT. eT+∫ mø£ÿ&ÉTHêï
kÕ«>∑‹+#ê&ÉT.
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dæHê¬s :
düeTø±©q ñ<ä´e÷\ #Ó’‘·Hê´ìï J]í+#·Tø=ì

e÷qe‘êyê<ä eT+Á‘êìï $ìŒ+∫q ø£$ &Üˆˆ dæ.Hêsê
j·TD¬s&ç¶. Äj·Tq ìs¡+‘·s¡ ø£$‘ê Á|ükÕ∆q+˝À Hê>±s¡T®q
>∑s¡+, ø£s¡÷Œs¡ edü+‘·sêj·TT\T, $X¯«+uÛÑs¡, sêeT|üŒ
yÓTT<ä˝…’q Ä dü+U≤´ø£ yÓTÆfi¯óflsêfi¯ófl >√#·]kÕÔsTT.
$‘·ÔHêìï eT{Ïº̋ ÀøÏ $dæ]ø=&ç‘˚/eø£åyÓTÆ ù|\T‘·T+~/
ˇø£ÿ ̇ {Ïì H=ø±ÿ\ì #·÷ùdÔ/\ø£å ø£+sƒê …̋’ yÓ÷>∑T‘·T+~µµ
n+{≤s¡T nuÛÑT´<äj·T uÛ≤eC≤\+˝À &Üˆˆdæ+–¬s&ç¶
Hêsêj·TD¬s&ç¶. $$<Ûä Á|üÁøÏj·T˝À <ë<ë|ü⁄  <äXÊu≤›\
bÕ≥T kÕVæ≤‘·´ dü»q >±$+∫q $X¯«+uÛÑs¡T&ÉT
dæ.Hêsêj·TD¬s&ç¶. 1953 qe«ì|ü⁄e⁄« dü+^‘· qè‘·́ Hê{Ïø£
Á|ü#·T]‘·yÓTÆ+~. n<˚ dæHê¬s ‘=* Á|ü#·Ts¡D. ‘·<äT|ü]
»\bÕ‘·+, $X¯«^‹, n»+‘ê düT+<ä] e+{Ï$
yÓ\Te&Ü¶sTT. Äj·Tq sêdæq sêeT|üŒ dü+^‘· qè‘·́
s¡÷|üø£+ nìï uÛ≤s¡rj·T uÛ≤wü̋ À¢øÏ nqTyê<äyÓTÆ+~.
Äj·Tq |ü]XÀ<Ûäq Á>∑+<∏ä+ Ä<ÛäTìø±+Á<Ûä ø£$‘·«eTT
dü+Á|ü<ëj·TeTT\T, Á|üjÓ÷>∑eTT\T n‘·́ +‘· ÁbÕe÷DÏø£
Á>∑+<∏ä+>± ù|s¡Tbı+~+~.

dæHê¬s 1962˝À e∫Ãq ªª>∑T Ò̋ãø±e*µµ ø£<∏ä ∫Á‘·+
<ë«sê dæìe÷ s¡+>∑+˝ÀøÏ n&ÉT>∑Tô|{≤ºs¡T. <ë<ë|ü⁄
eT÷&ÉTy˚\ dæ̇ ^‘ê\T sêXÊs¡T. dæHê¬s Ä+Á<ÛäÁ|ü<˚XŸ
n~Ûø±s¡ uÛ≤cÕ dü+|òüT+ n<Ûä´≈£åî\T>±, n+uÒ<äÿs¡
$X¯«$<ë´\j·T+ ñbÕ<Ûä́ ≈£åî\T>±, bı{Ïº ÁosêeTT\T
$X¯«$<ë´\j·T+ ñbÕ<Ûä´≈£ åî\T>±, Ä+Á<ÛäÁ|ü<˚XŸ
Á|üuÛÑT‘·« kÕ+düÿ‹ø£  dü\Vü‰<ës¡T>±, sêÁwüº kÕ+düÿ ‹ø£
eT+&É* n<Ûä´≈£åî\T>±, Ä+Á<Ûä kÕs¡dü«‘· |ü]wü‘·TÔ
n<Ûä́ ≈£åî\T>± mq Ò̋ì ùde\+~+#ês¡T. Çø£ sêÁwüºkÕúsTT,
<̊X̄kÕúsTT˝À Äj·Tq bı+~qìï |ü⁄s¡kÕÿsê\T eT¬ses¡÷
bı+~ ñ+&És¡T. Ä<ÛäTìø£ ‘Ó\T>∑T kÕVæ≤‘·́ +˝À dü]ø=‘·Ô
Á|üÁøÏj·T\qT düwæº+∫q eTVü‰ø£$. qe«ì |ü⁄e⁄« qT+∫
80 Á>∑+<∏ë\qT eTTÁ~+#ês¡T. Ä<ÛäTìø±+Á<Ûä ø£$‘·«+
dü+Á|ü<ëj·T+ Á|üjÓ÷>∑+ e+{Ï qe´ |ü]XÀ<ÛäHê Á>∑+<∏ë*ï

eTTÁ~+#ês¡T. bÕsƒê\‘√ $<ë´]ú eTqdüT\qT }–+
#ês¡T. dæ̇  ̂ ‘ê\‘√ s¡dæø£»qT\ >∑T+&Ó*ï bı+–+#ês¡T.
Ä#ês¡T´&ÉT>± _.ÄsY.n+uÒ<äÿsY, ‘Ó\T>∑T $X¯«$<ë´
\j·÷\≈£î yÓ’dt #ÛêqT‡\sY>± $|ü¢yê‘·àø£ $<ÛëHê\qT
Á|üy˚X¯ô|{Ïº Ä dü+düú\T $<ë´s¡Tú\ J$‘ê˝À¢ q+<äq
eHê\T>± |ü]eT[+#˚≥Tº ø£wæ #˚XÊs¡T. n~Ûø±s¡ uÛ≤cÕ
dü+|òüT+ n<Ûä́ ≈£åî&ÉT>±, sêÁwüº kÕ+düÿ‹ø£ XÊK ø±s¡́ <ä]Ù>±
$X‚wü ø£wæ #˚kÕs¡T. ª$X¯«+uÛÑs¡µ nH˚ düTBs¡È ø±yê´ìï
s¡∫+∫ C≤„q|”sƒ¡ |ü⁄s¡kÕÿs¡+ bı+<ës¡T. ‘Ó\T>∑THê≥ $düÔ
‘·+>± |üs¡́ {Ï+∫ ‘·q eT<ÛäTs¡ yê≈£îÿ\‘√ |ü⁄\ø£]+|ü
CÒXÊs¡T. &Üˆˆdæ.Hêsêj·TD ¬s&ç¶ düeTÁ>∑ kÕVæ≤‘·́ + ù|s¡T‘√
‘·q kÕVæ≤‘ê´ìï 18 dü+|ü⁄{≤\T>± eTTÁ~+#ês¡ì
dæ.Hê.¬s. kÕVæ≤r j·÷Á‘·qT $e]+#ês¡T.

bÕø±\ j·TXÀ<ë¬s&ç¶ :
‘Ó\+>±D j·÷dü uÛ≤wü\≈£î |ü≥º+ ø£{Ïºq s¡#·sTTÁ‹,

ø£esTTÁ‹ bÕø±\ j·TXÀ<ë¬s&ç¶, ÄyÓT sêdæq ªe÷ }]
eTT#·Ã≥T¢µ m+<ä]H√ Äø£≥Tº≈£î+~. e÷ }] eTT#·Ã≥T¢
ø£<∏ë dü+|ü⁄{Ï̋ À 1920-40 eT<Ûä́ ø±\+ Hê{Ï ‘Ó\+>±D
Á>±MTD Jeq $<ÛëHêìï ∫Á‹+#êsêyÓT.

ÄyÓT ªm#·ÃeTà ø£<∏ä\Tµ ù|s¡T‘√ ø£<∏ë dü+|ü⁄{Ïì
1999˝À yÓ\Te]+#ês¡T. á ø£<∏ë dü+|ü⁄{Ï ̋ Àì ø£<∏ä\T
1950-70 eT<Ûä´ø±\+ Hê{Ï ‘Ó\+>±D dü+düÿ‹
Á|ürø£\T>± ì*#êsTT. ª<Ûäs¡àXÊ\µ ø£<∏ë dü+|ü⁄{Ïì 2000
dü+e‘·‡s¡+˝À yÓ\Te]+#ês¡T. á dü+|ü⁄{Ï̋ À 1980-
90 eT<Ûä́ ø±\+ Hê{ÏøÏ ‘Ó\+>±D düe÷»+˝À e∫Ãq
e÷s¡TŒ\qT #·÷|æ+#ês¡T. ÄyÓT <ë<ë|ü⁄ e+<ä ø£<∏ä\T
sêXÊs¡T. á ø£<∏ä\˝À ‘Ó\+>±D uÛ≤wüqT, j·÷düqT,
dü+düÿ‹ì, ‘Ó\+>±D kÕe÷õø£ J$‘ê\qT #·÷|æ+
#ês¡T. ÄyÓT sêdæq #ê˝≤ ø£<∏ä̋ À¢ bÕ\eT÷s¡T õ˝≤¢
e÷+&É*ø±ìï ñ|üjÓ÷–+#ês¡T.

ãVüQeTTK Á|üC≤„XÊ* nsTTq bÕø±\ j·TXÀ<ë¬s&ç¶
Ä>∑düTº 8, 1929q bÕ\eT÷s¡T õ˝≤¢ (H˚{Ï Hê>∑sY
ø£s¡÷ï\T õ˝≤¢) _õH˚|ü*¢ Á>±eT+˝À »ìà+#ês¡T.
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ñkÕàìj·÷ $X¯«$<ë´\j·T+ qT+∫ ‘Ó\T>∑T,
dü+düÿ‘ê\˝À m+.@. &çÁ^\T bı+<ës¡T. ÄyÓT 1955˝À
…̋ø£Ãs¡sY>± e‹Ô̋ ÀøÏ Á|üẙ•+∫ Ábıô|òdüsY>± |ü<äM $s¡eTD

#˚XÊs¡T. j·TXÀ<ë¬s&ç¶ ñkÕàìj·÷ $X¯«$<ë´\j·T+
qT+∫ ªª‘Ó\T>∑T˝À Vü≤]e+XÊ\Tµµ nH˚ n+X¯+ô|’
|ü]XÀ<Ûäq #˚dæ |æ.ôV≤#Y.&ç. bı+<ës¡T. 1990-93 eT<Ûä́
ø±\+˝À ñeTà&ç Ä+Á<ÛäÁ|ü<˚XŸ n~Ûø±s¡ uÛ≤cÕ dü+|òüT+
n<Ûä́ ≈£åî\T>± ùde\+~+#ês¡T. ÄyÓT #˚dæq kÕVæ≤‘·́
ø£wæì >∑T]Ô+∫ ÄÁ>± $X̄«$<ë´\j·T+ >ös¡e &Üø£ºπs{Ÿ̋ À
dü‘·ÿ]+∫+~. uÛ≤>∑e‘· düT<Ûä, Hês¡Bj·T+ e+{Ï s¡#·q\T
ÄyÓT ø°]Ôì ¬s+&ç+‘·\T #˚XÊsTT. ÄyÓT uÛÑs¡Ô bÕø±\
‹s¡TeT\¬s&ç¶ ∫Á‘·ø£fi≤ s¡+>∑+˝À ù|s¡T>±+#ês¡T.
j·TXÀ<ë¬s&ç¶ |æ.ôV≤#Y.&ç |üPs¡ÔsTTq ‘·s¡Tyê‘· n©|òüTsY
$X¯«$<ë´\j·T+ qT+∫ &ç.*{Ÿ n+<äT≈£îHêïs¡T.
‘Ó\T>∑T, dü+düÿ‘·+, Ç+ ¢̂wüß, Væ≤+B, ñs¡÷›, ø£qï&É
uÛ≤wü˝À¢ ÁbÕMD´+‘√bÕ≥T »s¡àHé uÛ≤wü˝À &ç|ü¢e÷
bı+<ës¡T. j·TXÀ<ë¬s&ç¶ ø£<∏ä\‘√ bÕ≥T mH√ï yê´kÕ\T
sêXÊs¡T. n˝≤π> ñ>±~øÏ ñj·÷´\, uÛ≤$ø£ e+{Ï e#·q
ø£$‘ê dü+|ü⁄{≤\qT yÓ\Te]+∫ Á|ü‹uÛÑ #ê≥T≈£îHêïs¡T.
ÄyÓT ì‘·́  n<Ûä́ j·Tqo*>± ÁbÕNq, Ä<ÛäTìø£ kÕVæ≤‘ê´
\qT ì•‘·+>± |ü]o\Hê <äwæº‘√ n<Ûä́ j·Tq+ #˚XÊs¡T.
ÄyÓT ø=+‘·ø±\+ ø£\ŒHêÁo ù|s¡T‘√ s¡#·q\T #˚XÊs¡T.
ÄyÓTô|’ ÄyÓT >∑Ts¡Te⁄ Ä#ês¡́  ~yêø£s¡¢ y˚+ø£{≤e<Ûëì
Á|üuÛ≤eeTT+~. ÄyÓT kÕVæ≤‘·́  $eTs¡Ù˝À ìø£ÿ∫Ã‘·q+>±
e´eVü≤]+#̊yês¡T. ÄyÓT s¡#·q\˝À ‘Ó\+>±D |ü\T≈£î
ãfi¯ófl, kÕyÓT‘·\T ñ|üjÓ÷–+#˚yês¡T.

ªªÄyÓT |ü]XÀ<Ûäq>±$+∫q ªª‘Ó\T>∑T˝À Vü≤]e+XÊ\Tµµ
e+{Ï~ eTs=ø£{Ï ̋ Ò<äT. á Á>∑+<∏ä+ ñ‘·ÔeT |ü]XÀ<ÛäHê
Á>∑+<∏ä+>± |ü+&ç‘·T\#˚ Á|üX¯\+<äT≈£î+~. ªªe÷ }]
eTT#·Ã≥T¢µµ ù|s¡T‘√ yÓ\Te]+∫q ø£<∏ë dü+|ü⁄{Ï̋ Àì
ø£<∏ä\˙ï <äø£ÿHé πs&çjÓ÷ ̋ ÀqT, Ä Ÿ̋ Ç+&çj·÷ πs&çjÓ÷
˝ÀqT Á|ükÕs¡eTj·÷´sTT. ÄyÓT ø£<∏äqT ÁbÕs¡+_Û+#̊ rs¡T,
ø£<∏äqT q&ç|æ+#̊ rs¡T eTT–+|ü⁄ n˙ï Äø£≥Tº≈£îH̊ $<Ûä+>±
ñ+{≤sTT. ª>∑+–πs– #Ó≥Tºµ nH˚ ø£<∏ äqT Ç˝≤

ÁbÕs¡+_ÛkÕÔs¡T j·TXÀ<ë¬s&ç¶.
Ç˝≤ ̌ ø£ |ü<ä∆‹ Á|üø±s¡+ ø£<∏äqT q&É|ü&É+˝À Á|ü‹uÛÑ

#·÷|æ+#êsêyÓT. dü+|òüT+˝Àì <äTsê#êsê\qT e´‹πsøÏdü÷Ô
‘·q ø£<∏ä\‘√ ̌ ø£ dü+<̊XÊìïdü÷Ô kÕVæ≤‘·́  dü»q>±$+∫q
bÕø±\ j·TXÀ<ë ¬s&ç¶ nø√ºãsY 7, 2007q ø£qTïeT÷XÊs¡T.

_s¡T<äTsêE sêe÷sêE :
ªª_s¡T<äTsêE sêeTsêE ‘Ó\T>∑T, dü+düÿ‘·+,

Væ≤+B, ñs¡÷›, Ç+ ¢̂wüß uÛ≤wü̋ À¢ nqs¡È\+>± ñ|üq´
•+#·>∑\ H˚s¡TŒqT kÕ~Û+#ês¡T. Äj·Tq 30 es¡≈£î
Á>∑+<∏ë\qT s¡∫+∫ Á|ü#·T]+#ês¡T. ‘Ó\T>∑T Ms¡T&ÉT
(#ê]Á‘·ø£ qe\)qT 1952˝À Á|ü#·T]+∫q~ yÓTT<ä\T>±
∫es¡es¡≈£î s¡#·Hê yê´dü+>±ìï ø=qkÕ–+#ês¡T.
|ü]XÀ<Ûä≈£îì>± nbÕs¡ ø°]Ôì bı+~q sêeTsêE C≤q|ü<ä
π>j·T kÕVæ≤‘·´+ô|’ |ü]XÀ<Ûäq >±$+∫ 1956˝À
|æ.ôV≤#Y.&ç. bı+<ës¡T. ñkÕàìj·÷ $X¯«$<ë´\j·T+
qT+∫ ‘Ó\T>∑T˝À |æ.ôV≤#Y.&ç. bı+~q ‘=*e´øÏÔ Äj·TH̊.
‘Ó\T>∑T Ms¡T&ÉT (#ê]Á‘·ø£ qe\)qT 1952˝À
Á|ü#·T]+∫q~ yÓTT<ä\T>± ∫es¡es¡≈£î s¡#·Hê
yê´dü+>±ìï ø=qkÕ–+#ês¡T.

ªª<ëX¯s¡~∏, dæ.Hêsêj·TD ¬s&ç¶\‘√ ø£\dæ ‘Ó\+>±D
s¡#·sTT‘· dü+|òüT+˝À #·Ts¡T≈£î>± bÕ˝§Z Hêïs¡T. _s¡T<äT
sêE sêeTsêE bı{Ïº ÁosêeTT\T ‘Ó\T>∑T $X¯«
$<ë´\j·T+ qT+&ç &Üø£ºsY Ä|òt ̋ …≥sY‡  &çÁ^ bı+<ës¡T.
J$‘·eT+‘ê |ü]XÀ<Ûäq‘√q÷, s¡#·q\‘√q÷ >∑&ç|æq
_s¡T<äT sêE sêeTsêE 8-2-2010q ø£qTïeT÷XÊs¡T.

ø=eTÁsêE \ø£åàDsêe⁄, <ëX̄s¡~∏, düTs¡es¡+, ø±fiÀõ,
dæHê¬s, j·TXÀ<ë¬s&ç¶, _s¡T<äTsêE sêe÷sêE yÓTT<ä̋ …’q
yê] s¡#·q\T qT+&ç ‘Ó\+>±D düe÷»+˝À yês¡T
nqTuÛÑ$+∫q kÕe÷õø£ |ü]dæú‘·T\qT kÕ+düÿ è‹ø£
dæú‹>∑‘·T\ <ë«sê M]ì ‘Ó\+>±D yÓ’‘ê[≈£î\T>±
ù|s=ÿq&É+ »]–+~. ‘Ó\+>±D ‘Ó\T>∑T kÕVæ≤‘·́ +
eT]+‘· B|æÔeT+‘·+>± ø±e&ÜìøÏ M] s¡#·q\T <√Vü≤<ä+
#˚kÕÔj·Tq&É+˝À dü+<˚Vü≤+ ̋ Ò<äT.
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Ä<Ûës¡ Á>∑+<∏ë\T :
1. &Üˆˆ u≤\Áoìyêdü eT÷]Ô, ‘Ó\+>±D kÕVæ≤‘·́  #·]Á‘·, ̇ Ÿ̋ø£eT Ÿ̋ |ü_¢πøwüHé‡
2. ‘Ó\+>±D˝À ‘Ó\T>∑T kÕVæ≤‘·́  $ø±dü+, ‘Ó\+>±D kÕs¡dü«‘· |ü]wü‘Y, Á|ü#·Ts¡D
3. &Üˆˆ õ.$.düTÁãVü≤àD´+` eTVü≤‹ düMTø£å yê´dü dü+ø£\q+, ‘Ó\T>∑T nø±&É$T.
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uÛ≤s¡rj·T uÛ≤wü\ìï+{Ï̋ À n‹ $düÔè‘·yÓTÆq ÁbÕNq‘·
ø£*–q Á<ä$&É uÛ≤cÕ ≈£î≥T+u≤ìøÏ #Ó+~q~>± ‘Ó\T>∑T
uÛ≤wüqT >∑T]Ô+#ês¡T. Ç‘·s¡ uÛ≤wü\ìï+{Ï düìïVæ≤‘·eTT
e\q, yê{Ï <Ûä«qT\ìï+{Ïì ‘·q˝À ÇeTT&ÉTÃ≈£îì
yê{Ïø£+fÒ m≈£îÿe n#·TÃ\qT, es¡íe÷\qT ì]à+#·T
≈£î+~. <ë<ë|ü⁄ eT÷&ÉTy˚\ dü+e‘·‡sê\ ÁbÕNq‘·
ø£*–q ‘Ó\T>∑T uÛ≤wü Ç+‘· $kÕÔs¡ u≤VüQfi≤´ìï
dü+‘·]+#·Tø√e{≤ìøÏ ø±s¡DyÓTÆq dü+düÿè‘·, ÁbÕø£è‘·
uÛ≤wü\qT düà]+#·Tø√yê*‡q nedüs¡+ e⁄+~. n~
m|ü&ÉT m˝≤ yÓTT<ä\sTT´+<äH̊ $wüj·T+ MT<ä yê<√|ü
yê<ë\T #ê˝≤ ñHêï Áø°.X̄. 2e X̄‘êã›+ Hê{Ïπø ‘Ó\T>∑T
uÛ≤wü Ç+ø± Á>∑+<∏ädüú+ ø±ì dæú‹˝À ñqï|ü&˚ á ¬s+&ÉT
uÛ≤wü\ kÕ+ø£s¡´+‘√ Áø£eT+>± düTe÷s¡T yÓsTT´
dü+e‘·‡sê\ bÕ≥T ø=qkÕ–q H˚|ü<∏ä́ y˚T |ü]|ü⁄wüºyÓTÆq
$ø±düe+‘·yÓTÆq n|üPs¡« s¡#·Hê kÕe÷Á–ì, >=|üŒ *|æì
bı+~q uÛ≤wü>± 11e X̄‘êã›+ Hê{ÏøÏ >∑T]Ô+|ü⁄ bı+~+~.

‘Ó\T>∑T uÛ≤wü MT<ä dü+düÿè‘· Á|üuÛ≤e+ uÛ≤s¡‘· s¡#·Hê
ø±\+ Hê{ÏøÏ eTq≈£î düŒwüº+>± ø£ìŒdüTÔ+~. |ü+#·eT
y˚<ä+>± Á|üdæ~∆ #Ó+~q eTVü‰uÛ≤s¡‘· ø±e´ s¡#·q≈£î
‘·–q+‘· <˚oj·T |ü<ë\T Ò̋q+<äTq ‘·‘·‡eT, ‘·<ä“¤e
s¡÷|ü+˝À e⁄qï dü+düÿè‘· |ü<äC≤˝≤ìøÏ ‘Ó\T>∑T
Á|ü‘·´j·÷\T #˚]Ã ‘·q ø£$‘ê«ìï yÓT|æŒ+#ê&ÉT,
ø£$˝Àø±ìï ˇ|æŒ+#ê&ÉT. Ä~ ø£$>± #Ó|üŒã&ÉT‘·Tqï
qqïj·÷s¡T´\T. á s¡#·q˝À $|ü⁄\ uÛ≤cÕ kÕe÷Á–ì
ñ|üjÓ÷–+#·Tø√yê*‡q dü+<äs¡“¤+ @s¡Œ&ç+~.

m+<äTø£+fÒ n|üŒ{Ïπø dü+düÿè‘· uÛ≤wü˝À nH˚ø£
s¡#·q\T sêe≥+ ̀  n˝≤π> XÊdüHê˝À¢ ≈£L&Ü dü+düÿè‘·
uÛ≤wüqT ñ|üjÓ÷–+#·≥+‘√ á s¡#·q≈£î e÷s¡Z<äs¡Ùø£
yÓTÆ+~. ‘Ó\T>∑T MT<ä dü+düÿè‘· uÛ≤cÕ Á|üuÛ≤e+ XÊdüq

ø±\+˝À yÓTT<ä̋ …’ qqïj·T ø±˝≤ìøÏ |ü]|ü⁄wüºyÓTÆ+<äì
#Ó|üø√yê*.

qqïj·T ‘Ó\T>∑T yê´ø£s¡DyÓTÆq ª∫+‘êeTDÏµì
dü+düÿè‘·+˝À Áyêj·T≥+, dü+düÿè‘·+˝Àì X̄ã› C≤˝≤ìï
XÊdæ+∫ ‘Ó\T>∑T˝À Á|üy˚X¯+ ô|≥º≥+ e\¢H˚ X¯ã›
XÊdüqT&ÉH˚ _s¡T<äT bı+<ë&ÉT. n˝≤π> nqTyê<ä
kÕVæ≤‘ê´ìï düeTs¡úe+‘·+>± s¡÷|”ø£]+∫q ‘Ó\T>∑T˝À
ì]à+∫q yÓTT<ä{Ï yê&ÉTø£ ø£qTø£ Ä~ø£$ nH˚ ù|s¡T
≈£L&Ü e∫Ã+~.

Çø£ qqïj·T´≈£î eTT+<äT Ç≥Te+{Ï Á|üjÓ÷>±\T
#˚dæq yêfi¯ófl mes¡÷ Ò̋sê nH˚ Á|üX¯ï edüTÔ+~. ñ+&ç
ñ+&Ée#·TÃ. nsTT‘˚ á ø±˝≤ìøÏ dü+ã+~Û+∫q uÛ≤wü
<̊X̄´ |ü<ë\‘√ ì+&çb˛sTT <äøÏåD≤~H̊ eTs√ uÛ≤wü\sTTq
‘·$Tfī+, ø£qï&É+ \≈£î #ê˝≤ <ä>∑Zs¡>± ñHêïsTT. nsTT‘̊
n|üŒ{Ï πø dü+düÿè‘·+˝À kÕ«~Á|ü‘·´j·T e´edü ú
@s¡Œ&çq+<äTq <ëì Á|üuÛ≤e+‘√ ‘Ó\T>∑T˝À &ÉT, eTT,
e⁄, \T yÓTT<ä\sTTq Á|ü‘·´j·T e´edüú @s¡Œ&ç+~.
Á|ü‘·´j·T s¡Væ≤‘·yÓTÆq Á|üø£è‹ Á|üjÓ÷>±s¡ΩeTTø±<äì
ª|ü‘·+»*µ yê´ø£s¡D eTVü‰uÛ≤wǘ  XÊdüqeTT.

ªqπøe˝≤' Á|üø£è‹' Á|üjÓ÷ø±Ô yê´Hê|æ πøe\'
Á|ü‘·´j·T'
nH˚ dü÷Á‘·+ ‘Ó\T>∑T˝À Á|üy˚•+∫+~. n+<äTπø

ÁbÕ»„qïj·T j·TT>∑+ Hê{Ï ‘Ó\T>∑T uÛ≤wü≈£î qqïj·T s¡#·Hê
ø±\+ Hê{Ï ‘Ó\T>∑T uÛ≤wü≈£î düŒwüºyÓTÆq ‘̊&Ü ø£ìŒdüTÔ+~.
¬s+{Ïì b˛*Ã #·÷ùdÔ dü+düÿè‘·+ MT<ä ‘Ó\T>∑T≈£î m+‘·
n~Ûø±s¡+ e⁄+<√ ns¡úeTe⁄‘·T+~.

Á<ä$&É uÛ≤wü̋ À¢ eTVü≤<ä eTVü≤‘·TÔ\≈£î $X‚wüD≤\T
düe÷q+>± yê&Éã&É‘êsTT. ø±ì dü+düÿè‘·+˝À $X‚wüD
$X‚cÕ´\≈£î *+>∑ $uÛÑøÏÔ e#·Hê\T düe÷q+>± e⁄+&Ü

‘Ó\T>∑Tô|’ dü+düÿ è‘· uÛ≤cÕ Á|üuÛ≤e+
` &Üˆˆ. q+<äeT÷] \ø°ÎbÕs¡«‹, #Ó’¬sàHé, ‘Ó\T>∑T nø±&ÉMT , Ä+Á<Ûä Á|ü<˚XŸ.
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\H˚ ìj·TeT+ ñ+~.
ªªj·T*¢+>∑+ j·T<ä«#·q+ j·÷#·$uÛÑøÏÔ ]«X‚wüdǘ
‘·*¢+>∑+ ‘·<ä«#·q+ kÕ#· $uÛÑøÏÔ ]«X‚wüDkÕ´|æµµ
á dü+Á|ü<ëj·T+ ‘Ó\T>∑T˝À ≈£L&Ü Á|üy˚•+∫+~.
ñ<ëVü≤s¡D≈£î ` Ç<ä›s¡T Ád”Ô\T ` ¬s+&ÉT >∑TÁsê\T

˝≤+{Ï$.
‘Ó\T>∑T uÛ≤wü MT<ä dü+düÿè‘· ÁbÕø£è‘· uÛ≤cÕ Á|üuÛ≤e+

m≈£îÿe>± ñqï+<äTe\¢ ndü\T á uÛ≤wü yê{Ïe\¢H˚
|ü⁄{Ïº+<ë Ò̋ø£ Á<ë$&É uÛ≤cÕ ≈£î≥T+ã+˝Àì uÛ≤wü\
e\q |ü⁄{Ïº+<ë nH̊ n+X̄+˝À _ÛHêï_ÛÁbÕj·÷\THêïsTT.
‘Ó\T>∑T uÛ≤wü˝À <˚X¯´ |ü<ë˝Ò ø±≈£î+&Ü ‘·‘·‡eT,
‘·<ä“¤yê\T nq>± dü+düÿè‘· ÁbÕø£è‘· düe÷q|ü<ë\T,
dü+düÿè‘· ÁbÕø£è‘· uÛ≤yê\T #ê˝≤ ñHêïsTT. ‘Ó\T>∑T
ø√XÊ\qT |ü]o*ùdÔ düTe÷s¡T 17000 |ü<ë\T dü+düÿè‘·
ÁbÕø£è‘ê\≈£î dü+ã+~Û+∫qy˚ e⁄+fÒ düTe÷s¡T 1200
<̊X̄´ |ü<ë\T ñHêïsTT. M{ÏøÏ ≈£L&Ü dü+düÿè‘· ÁbÕø£è‘·
|ü<ë\˝À eT÷\|ü<ë\T >√#·]kÕÔsTT.

ÁbÕNq ‘Ó\T>∑T kÕVæ≤‘ê´ìï |ü]o*ùdÔ dü+düÿè‘·
düe÷kÕ\≈£î ‘Ó\T>∑T Á|ü‘·́ j·÷\T #̊]Ã yê&çq $X‚cÕ\T
nH˚ø£+ ø£ìŒkÕÔsTT. qqïj·T uÛ≤s¡‘ê+ÁBÛø£s¡D qT+&ç
Á|üã+<Ûä kÕVæ≤‘·´eT+‘ê Ç<˚ <Û√s¡DÏ˝À ø£ìŒdüTÔ+~.
m+<äTø£+fÒ qqïj·T yÓTT<ä\Tø=ì H˚{Ïes¡≈£î ‘Ó\T>∑T
ø£e⁄\+<äs¡T dü+düÿè‘· |ü+&ç‘·T Ò̋.

ø£$Á‘·j·T+ ‘·sê«‘· kÕVæ≤‘ê´ìï |ü]|ü⁄wüº+ #˚dæq
eTVü‰ø£$ lHê<∏äT&ÉT ̀  l Vü≤s¡̧ eTVü‰ø£$ dü+düÿè‘·+˝À
s¡∫+∫q HÓ’wü<ä ø±yê´ìï ‘Ó\T>∑T˝À ªX̄è+>±s¡ HÓ’wü<ÛäµeTH̊
ù|s¡T‘√ s¡∫+#ê&ÉT. Ç+<äT˝À dü+düÿè‘· uÛÑ÷sTTwüºyÓTÆq
s¡#·qqT kÕ–+#·≥y˚T ø±≈£î+&Ü dü+düÿè‘· XÀ¢ø£+˝Àì
bÕ<ë\H˚ ‘Ó\T>∑T Á|ü‘·´j·÷\T #˚]Ã nqTyê<ëìï
kÕ–+#ês¡T.
ñ<ë :

ªdüs¡d”' |ü]o*‘·T+ eTj·÷>∑$T ø£Øàø£è‘· HÓ’ø£̇ eè‘ê'
n‹~∏‘·«eTHêj·T kÕ<äèXÀ dü<ädü‘·‡+ X̄j·T>√#·s√<äØˆˆ

nH̊ dü+düÿè‘· XÀ¢ø±ìøÏ
ªªø£eT Ò̋+Bes¡ wü+&ÉeT+&ç‘· \dü‘êÿkÕs¡ ùdyês¡‹Hé
>∑$Tø£Øí ø£è‘·HÓ’ø£ ̇ eè‘·T&ÉHÓ’ ø£+{Ïì«<äs¡“¤+ãTqHé
s¡eTDÏ+ |ü\¢ebÕDÏ |ü<äàqj·TqHé sêπø+<äT_+u≤qHé
düeT|”qdüÔìqd”Ô HêdæÔ $∫øÏ‘ê‡ùV≤‘·TXÊ‘√<ä]Héµµ
n˝≤π> dü+düÿè yê´dü uÛ≤>∑e‘êìï nqTe~+∫q

b˛‘·q ‘·q Ä+Á<Ûä eTVü‰uÛ≤>∑e‘·+˝À
ªª$ÁbÕj·T Á|üø£≥ Áe‘êj·T uÛÑe‘̊$wüßí dü«s¡÷bÕj·Tẙ
<äÁbÕe÷D´ $<˚ Á‹bÕ<ä<Û äs ¡DÏ+ <ëkÕ´$T
j·T+#·THéµµ
nì dü>∑+ |ü<ä́ + dü+düÿè‘· |ü<ë\‘√ ì+bÕ&ÉT.
Ç+‘Ó+<äT≈£î <˚o kÕ+Á|ü<ëj·T+ nì #Ó|üŒã&çq

ÁbÕvïqïj·T ø£$>± ù|s¡T|ü&É¶ qHÓï#√&ÉT&ÉT ‘·q ª≈£îe÷s¡
dü+uÛÑe+µ ø±e´+˝À ≈£L&É.

ªªnVæ≤≈£î+&É\eT+&ç ‘·>∑+&ÉeT+&É\THéµµ yÓTT<ä̋ …’q
Á|üjÓ÷>±\T #˚XÊ&ÉT.

Ä+Á<ÛäuÛÀE&ÉT lø£èwüí<̊esêj·T\ ÄeTTø£Ôe÷\´<ä̋ À
ªªø±+#ÓHÓ’«wüíe⁄&És¡∆jÓ÷»q »{≤|òü÷{À‘·∆ XÊUÀ|üXÊ
#·C≤È‘·#·s¡qàs¡TÁ<äj·T <äMj·T' Áù|wü‘√<ä́ #·Ã¤<√
<ä+#·‘·ÿ≥ ø£è‘·Á|üD#·\q *bÕ´bÕ~ ˝≤q´ì
dü‡+u≤sê‘·Ô eTVü‰ã|òü˝À |üeT|òü\ kÕúj·T<ä«≥
øå±à»eTTHéµµ

(6`15`ÄeTTø£Ôe÷\´<ä)
Ç+<äT˝À dü+düÿè‘· |ü<ë\T ‘Ó\T>∑T Á|ü‘·́ j·÷\‘√

≈£L&çq düe÷kÕ\T Á|üjÓ÷–+#·ã&Ü¶sTT. ‘Ó\T>∑T
ø£$‘·«eT÷ Ò̋ø£ dü+düÿè‘· ø£$‘·«e÷ nqï dü+<˚Vü≤+
bÕsƒ¡≈£î\øÏ ø£\>∑ø£ e÷q<äT.

Ç˝≤ #Ó|ü≈£î+≥÷ b˛‘˚ dü+düÿè‘· #Ûêj·T˝Ò$
‘Ó\T>∑T nqTyê<ä kÕVæ≤‘·́ + #ê\ ‘·≈£îÿe ø£ì|ædüTÔ+~.

e&É¢eT÷&ç >√bÕ\ø£èwüíj·T´>±] ªyê´eVü‰]ø£ uÛ≤cÕ
yê´ø£s¡D+µ yê´eVü‰]ø£ uÛ≤wü̋ À, yê´eVü‰]ø£ uÛ≤wü ø√düẙT
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sêj·Tã&ç+~. nsTTHê πøe\+ ∫qïj·Tdü÷] Á|üD≤[ø£qT
nqTdü]+#̊ e⁄+~. á yê´ø£s¡D≤\T dü+düÿè‘· yê´ø£s¡D≤
\qT nqTdü]+#·≥+ e\¢H˚ ‘Ó\T>∑T uÛ≤wü Á|üø£è‹
dü«s¡÷bÕìï X¯ã›‘·‘ê«ìï dü]>±Z ìs¡÷|æ+#·˝Òø£
b˛‘·THêïjYT. $X¯«$<ë´\j·÷˝À¢ uÀ~Û+#·ã&ÉT‘·Tqï
yê´ø£s¡D+ ≈£L&Ü dü+düÿè‘· yê´ø£s¡D #Ûêj·T e÷Á‘·y˚T
` dü+düÿè‘· eT+<ä* #Û·+<√ yê´ø£s¡D n\+ø±sê~ XÊÁdüÔ
Á|üÁøÏj·T nqTø£s¡DeTT ‘Ó\T>∑T˝Àq÷ ñ+~.

lHê<∏äT&˚ dü«j·T+>± - ª»qì dü+düÿè‘·+ãT
düs¡«uÛ≤wü\≈£îqTµ nì #ÓbÕŒ&ÉT. ∫\T≈£L] Hêsêj·TD
sêe⁄ >±s¡T ≈£L&Ü ‘Ó\T>∑T dü+düÿè‘· uÛ≤cÕ»q´eTHêïs¡T.
u…»yê&É j·TT<ä∆eT\T¢ì XÊdüq+ (Áø°.X¯. 934)qT
|ü]o*ùdÔ ªªdü«dæÔ qèbÕ+≈£îXÊ‘·́ +‘·e‘·‡\ dü‘·́ Á‹H˚Á‘·

$düÔs¡ lj·TT<ä∆eT\T¢DT¶µµ nì Bs¡È düe÷dü |ü<ë\H˚
dü+düÿè‘· |ü<ë\≈£î ‘Ó\T>∑T Á|ü‘·́ j·÷\T #˚]Ã sêj·T
ã&ç+~.

á $<Ûä+>± ̌ ø£ dü+øÏ¢wüº |ü]dæú‘·T˝À¢ ‘·q |ü<äC≤\+
‘·–q+‘· ˝Òq+<äTq ‘Ó\T>∑T uÛ≤wü dü+düÿè‘êìï
ÄÁX¯sTT+#ê*‡ e∫Ã+~.

n˝≤π> dü+øÏ¢wüº uÛ≤yê\qT ‘Ó*ù| dü+<äsê“¤̋ À¢ ≈£L&Ü
‘Ó\T>∑T ø£e⁄\T dü+düÿè‘êH̊ï ÄÁX̄sTT+#ês¡T. dü+düÿè‘·
|ü‘·́ j·÷\T @j˚T nsêú\qT uÀ~ÛdüTÔHêïjÓ÷ Äj·÷
nsêú\˝À ‘Ó\T>∑T˝À ≈£L&Ü Á|ü‘·́ j·T e´edüú e⁄+&Ü\H̊
nb˛Vü≤‘√ $uÛÑøÏÔ Á|üD≤[ø£qT s¡÷bı+~+#·≥+ »]–+~.
@eTsTT‘˚H˚+ Á<ë$&É uÛ≤cÕ ≈£î≥T+ã+˝À |ü⁄{Ïº Äs¡́
uÛ≤cÕ e<ä÷à{Ï>± yÓT{Ïº+<äH˚ e÷≥qT dæús¡|üs¡TÃ≈£î+~.
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düe÷»+˝À dü+düÿè‹ ≈£L&Ü ̌ ø£ uÛ≤>∑ẙT. dü+düÿè‹
e÷qe⁄ì Jeq düs¡fi¯ì ìπs›•düTÔ+~. ‘·q ã‘·T≈£îqT
XÀuÛ≤j·Te÷q+ #̊ùd<̊ dü+düÿè‹. á dü+düÿè‹˝À Ä#ês¡
e´eVü‰sê\T, ìj·TeT ìã+<Ûäq\T n˙ï ñ+{≤sTT.
M{ÏøÏ uÛ≤wü kÕVæ≤‘ê´\T n+‘·s¡ uÛ≤>∑+>± e⁄+{≤sTT.
Çe˙ï Ä<äs¡ÙyÓTÆq düe÷»+ ø√dü+ |üì #˚düTÔ+{≤sTT.
kÕVæ≤‘·´+ Á|ü»\qT #Ó’‘·q´e+‘·T\T>± #˚j·T&ÜìøÏ
e÷qMj·TT\T>± r]Ã~<ä›&ÜìøÏ Á|üj·T‹ïdüTÔ+~. ø£e⁄\T
düe÷»Væ≤‘·+ ø√dü+, düe÷» ÁX‚j·TdüT‡ ø√] s¡#·q\T
#˚düTÔ+{≤s¡T. Ä ø√e˝Àìyê&˚ b˛‘·q. b˛‘·q uÛ≤>∑e‘·
s¡#·q uÛÑ$wǘ ‘Y ‘·sê\qT ñ<ä∆]+#·&Üìπø #˚dæq≥Tº>±
ñ+≥T+~. b˛‘·q≈£î ñqï e÷qMj·T <äèø£Œ<∏ä+,
dü+kÕÿs¡e+‘·yÓTÆq düe÷»ø±+ø£å, e÷qe⁄&̊ eT≈£î≥<ë],
eTVü‰‘·|üdæ« nH˚ Äø±+ø£å Äj·Tq uÛ≤>∑e‘· s¡#·q˝À
Á|ü‹#√≥ ø£ì|ædüTÔ+~. eT+∫ düe÷»+, uÛÑøÏÔ düe÷»+
ø√dü+ |ü]‘·|æ+∫ s¡#·q #˚dæ uÛÑ$wǘ ‘·Ôsê\≈£î n+~+
#ê\H˚ Á|üj·T‘·ï+ #˚dæq yê]˝À b˛‘·q nìs¡«#·
˙j·TT&ÉT.

á $<Ûä+>± b˛‘·q uÛ≤>∑e‘· ø£<∏ä\ <ë«sê dü+kÕs¡
s¡÷|ü+˝À ÁeT¬>Z kÕe÷q´ Á|ü»\qT Ä<Ûë´‹àø£‘· yÓ’|ü⁄øÏ
q&ç|æ+#Ó ~X¯˝À uÛ≤>∑e‘êìï ‘Óì–+∫ ‘êqT |ü⁄{Ïº
q+<äT≈£î |ü⁄{Ïºq düe÷C≤ìøÏ ñ‘·ÔeT ùdyê |òü\+>±
uÛ≤>∑e‘· ø£<∏ä\qT n+~+∫ <ÛäqT´&Éj·÷´&ÉT. uÛ≤>∑e‘·
ø£<∏ä\T ` $X¯«+˝Àì Á|ü‹ e´øÏÔ #·<äe<ä–q$. yê{Ïì
#·<äe&É+ <ë«sê ãT~∆ $ø±dü+ #Ó+<äT‘·T+~. y˚T<ÛëX¯øÏÔ
|ü]|üPs¡íyÓTÆ |üs¡ẙTX̄«s¡Tì ÁbÕ|æÔøÏ |üs¡eT |ü<äk˛bÕHêìøÏ
nqT≈£L\eTÚ‘·T+~.

<Ûäèe⁄&ÉT :
kÕ«j·T+uÛÑTe eTqTe⁄ ≈£îe÷s¡T\T Á|æj·TÁe‘·T&ÉT,

ñ‘êÔqbÕ<äT&ÉT. ñ‘êÔqbÕ<äTìøÏ düT˙‹, düTs¡T∫
sTT<ä›s¡T uÛ≤s¡́ \T. >∑TDe‹, $qj·To* nsTTq düT˙‹øÏ
<Ûäèe⁄&ÉT. düTs¡T∫øÏ ñ‘·ÔeTT&ÉT ≈£îe÷s¡T\T. ñ‘êÔq
bÕ<äTìøÏ düTs¡T∫ j·T+<äT nqTsê>∑+ n~Ûø£+. n+<äTe\¢
jÓT|ü&É÷ ÄyÓT <ä>∑Zπs e⁄+&˚yê&ÉT. Ä ø±s¡D+>±
ñ‘·ÔeTTìøÏ sêE <ä>∑Zs¡ m≈£îÿe #·qTe⁄+&̊~. ̌ ø£Hê&ÉT
ñ‘·ÔeTT&ÉT ‘·+Á&ç ‘=&É MT<ä ≈£Ls=Ãì Ä&ÉT≈£î+
≥T+&É>± <Ûäèe⁄&ÉT e#êÃ&ÉT. ‘·+Á&ç ‘=&É MT<ä ≈£Ls√Ãyê
\H˚ ø±+ø£å‘√ <ä>∑Zs¡>± sê>± #·÷∫q düTs¡T∫ yÓÁ]
Hêj·THê! Ä n<äèwüº+ ˙≈£î Ò̋<äT. Hê ø£&ÉT|ü⁄q |ü⁄{Ïº
e⁄+fÒ Ä uÛ≤>∑́ + ˙≈£L \_Û+#˚~. Ç|ü&Ó’Hê qTe⁄«
‘·|üdüT‡#̊dæ \ø°Îe\¢uÛÑTì nqTÁ>∑Vü≤+‘√ Hê _&É¶>± |ü⁄fÒº
es¡+ dü+bÕ~+#·T. n|ü&ÉT ìqTï ≈£L&Ü sêE>±] ‘=&É
MT<ä ≈£Ls√Ãu…{Ïº Ä&çkÕÔqT n+~. <Ûäèe⁄ì eTqdüT‡
Äẙ<äq‘√ ø£qTï\ ̇ s¡T ì+&ç+~. @&ÉTdü÷Ô ‘·*¢ <ä>∑Zs¡≈£î
yÓ[fl ø£<∏ä n+‘ê #ÓbÕŒ&ÉT. ø£qï‘·*¢ _&É¶ ø£̇ ïs¡T ‘·T&ç∫:
Hêj·THê! MT |æìï ì»y˚T #Ó|æŒ+~. |ü≥º eTVæ≤wæì
ø±e\dæq H˚qT <ëd”>± Áã‘·T≈£î‘·THêïqT. @ »qà˝ÀH√
#̊dæq ø£s¡à|òü\+ sTT~. Hê ø£&ÉT|ü⁄q |ü⁄≥º&É+ e\¢ ìq÷ï
u≤~ÛdüTÔqï~. Hêsêj·TDTì nqTÁ>∑Vü≤+ e\¢ n˙ï
düeT≈£Ls¡T‘êsTT. MT ‘ê‘·>±s¡T kÕ«j·T+uÛÑTe⁄\T
Hêsêj·TDTì nqTÁ>∑Vü≤+ e\¢H̊ jÓTH√ï j·÷>±\T #̊dæ
ÇVü≤|üsê\˝À düTKXÊ+‘·T\T bı+<ä>∑*>±s¡T. qTe⁄«
≈£L&Ü lVü≤] nqTÁ>∑Vü≤+ bı+<äT, nì Äos¡«~+∫
|ü+|æ+~. <Ûäèe⁄&ÉT sê»<Ûë˙ q>∑s¡+ $&ç∫, |ü̋ …¢\T <ë{Ï,
n&Ée⁄\≈£î b˛sTT ‘·|üdüT‡ ÁbÕs¡+_Û+#ê\H̊ ìX̄Ãj·T+‘√
yÓ&ÉT‘·THêï&ÉT. <ë]˝À Hês¡<ä eTT˙+Á<äT&ÉT ø£ì|æ+∫,
yêì ø£<∏ä $ì dü+ø£\ŒeTT ‘Ó\TdüT≈£îì, ∫s¡Tqe⁄«‘√
•s¡düT‡ ì$T]:

uÛ≤>∑e‘· ø£<∏ä\T ` düe÷» ∫Á‘·D
` >∑&ç¶MT eT Ò̋¢X¯+, |ü]XÀ<Ûäø£ $<ë´]∆, ôV’≤<äsêu≤<é $X¯«$<ë´\j·T+, ôV’≤<äsêu≤<é.
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Hêj·THê ! j·TeTTHê qB rsêq eT<ÛäT eq+
e⁄qï~. nø£ÿ&É yê‘êes¡D+ Á|üXÊ+‘·+>±, ‘·b˛Bø£å≈£î
jÓ÷>∑´+>± e⁄+≥T+~. <äsê“¤düq+ MT<ä ≈£Ls¡TÃì,
Ç+Á~j·÷\qT kÕ«BÛq+ #˚düT≈£îì ÁbÕD≤j·÷eT+‘√
Hêsêj·TD eT+Á‘·+ »|æ+#·T. Äj·Tq Á|üdüqTï&Ée⁄‘ê&ÉT
nì Hêsêj·TD eT+Á‘·+ ñ|ü<˚•+∫ yÓfi≤fl&ÉT.

|ü⁄s¡+»H√bÕU≤´q+: |üØøÏåqàVü‰sêC≤! #ê˝≤ø±\+
ÁøÏ‘·+ |ü⁄s¡+»qT&ÉH˚ sêE+&˚yê&ÉT. Äj·Tq ‘·q≈£î
jÓ÷>∑́ yÓTÆq q>∑s¡+ ø√dü+ nH̊«wæ+∫, nH̊«wæ+∫ ∫es¡≈£î
‘·q eTqdüT‡≈£î q∫Ãq q>∑s¡+ #·÷#ê&ÉT. q>∑s¡+ yÓ\T|ü\
#·ø£ÿì ñ<ë´q eq+˝À Ä>±&ÉT. nø£ÿ&çø=ø£ ˝≤eD´
\Vü≤] e∫Ã+~. Ä düT+<äØ eTDÏì #·÷&É>±H˚ Äj·Tq
eTqdüT ÄyÓT MT<ä \>∑ï+ nsTT+~. <ä>∑Zs¡>± yÓ[fl`
u≤˝≤eTD° ! @ e+X¯+˝À Á|üuÛÑ$+#êe⁄. @ >±Á‘·+ ˙
»qà‘√ bÕeqyÓTÆ+~, nì n&ç>±&ÉT. ÄyÓTq$«:
eTVü‰sêC≤! me] <ëqH√, ù|πs$T{À, n˙ï eT]∫
b˛j·÷qT. ˙ kÂ+<äs¡́ +, kÕVü≤dü |üsêÁø£eT dü+|ü‹Ô
#·÷XÊø£ Hê eTqdüT‡ kÕ«BÛq+˝À e⁄+&É&É+ Ò̋<äT. qe
<ë«sê\‘√, qeqe˝≤&˚ ˝≤eD´+‘√ n\sêπs á
X¯Øsêìï ˙≈£î n]ŒdüTÔHêïqT, nq>±H˚ |ü⁄s¡+»qT&ÉT
dü+‘√wü+‘√ ÄyÓTqT <ä>∑Zs¡>± rdüT≈£îì uÛÑeHê+‘·sê“¤>∑+
˝Àì n+‘·'|ü⁄s¡+˝À düø£\ uÛÀ>±\÷ ÄyÓT≈£î n+~+∫
nqTuÛÑ $düTÔHêï&ÉT. ì]«sêeT X¯è+>±s¡ j·÷Á‘·˝À
_&É¶\qT ø£ì yê]øÏ $yêVü‰\T »]|æ+#ê&ÉT. Áø£eT+>±
yês¡∆ø£´+ Á|üy˚•+∫, X¯Øs¡+˝À nej·Tyê\ dü‘·TÔe
dü&É*+~. nsTTHê yê+#Û· #êe˝Ò<äT. ø±\bÕX¯
ã+~Û‘·T&Ée⁄‘·÷ ≈£L&Ü H̊qT ̋ Òø£b˛‘̊ á ̋ ≤eD´\Vü≤]
j˚TyÓTÆb˛‘·T+<ë, nqT≈£î+≥÷ ÄyÓT MT<äH˚ eTqdüT
ì*|æ ÁbÕD≤\T e~˝≤&ÉT.

Ä ø±s¡D+>± $<äs¡“¤sêE≈£î ≈£L‘·Ts¡T>± |ü⁄{≤º&ÉT.
bÕ+&É́  <˚XÊ~Û|ü‹ eT\j·T<Ûä«E&ÉT ÄyÓTqT $yêVü≤
e÷&ç sê»´bÕ\q+ kÕ–dü÷Ô, kÕ+kÕ]ø£ J$‘·+ <Ûäs¡à
ã<ä∆+>± q&ç|æ ej·TdüT eTfi¯fl>±H˚ sê»uÛÀ>±\T $&ç∫

yêqÁ|üdüú Bø£å‘√ n&É$øÏ yÓ[fl leTHêïsêj·TDTì #·s¡D
ø£eT˝≤\ MT<ä eTqdüT ì*|æ |üs¡eT |ü<ä+ #˚sê&ÉT.
$jÓ÷>∑ u≤<Ûä uÛÑ]+#·̋ Òø£ ∫‹˝À ÁbÕD≤\T $&Ée&ÜìøÏ
dü+ø£*Œ+#˚ y˚fi¯ Áu≤Vü≤àDT&=ø£&ÉT n&ÉT¶|ü&ç ` @$T{Ï
#˚düTÔHêïe⁄. H˚HÓe]H√ eTs¡∫q≥T¢Hêïe⁄. e÷qdü
düs√es¡+˝À $Vü≤]+#˚ Vü≤+dü <ä+|ü‘·T\+ eTq+.
$~ÛeXÊq MTs¡T e÷qe »qà MT<ä ø√]ø£ >∑*–,
uÛÑ÷˝Àø£+˝À sêE>± |ü⁄{≤ºe⁄. nø£ÿ&É ̌ ø£ ø±$T˙ eTDÏ
ø£*Œ+∫q |ü+#êsêeT eT<Ûä´+˝À qe<ë«s¡j·TT‘·
q>∑s¡+˝À Á|üy˚•+#êe⁄. |ü+#êsêe÷\+fÒ Ç+Á~j·T
|ü+ø£#·+, qe<ë«sê˝Ò X¯Øsêì≈£îqï qes¡+Á<Ûë\T.
n|ü&ÉT ˙ ù|s¡T |ü⁄s¡+»qT&ÉT. Hê&ÉT Ä eT>∑<˚Vü≤+,
H̊&ÉT á Åd”Ô s¡÷|ü+ Ç<ä+‘ê ̇  ÁuÛÑeT. yêdüÔyêìøÏ eTq+
Vü≤+dü\+, nq>±H˚ ÄyÓT Vü≤+dü>± e÷] e÷qdü
düs√esêìøÏ yÓ[fl+~. ø±eT+ m+‘· e+∫düTÔ+<√ #·÷XÊyê
eTVü‰sêC≤! nì X¯ó≈£î&ÉT kÕ>∑T‘·THêï&ÉT.

>∑CÒ+Á<ä yÓ÷ø£åø£<∏ä :
yÓTT<ä{Ï eTqTe⁄ kÕ«j·T+uÛÑTe⁄&ÉT, ¬s+&Ée eTqTe⁄

dü«s√∫wüß&ÉT, eT÷&Ée eTqTe⁄ ñ‘·ÔeTT&ÉT, Hê\Ze
eTqTe⁄ ‘êeTdüT&ÉT, nsTT<äe eTqTe⁄ ¬s’e‘·T&ÉT, Äs¡e
eTqTe⁄ #êø£åwüß&ÉT

‘êeTdüT&ÉT nq>± Hê\Ze eTqTe⁄ ø±\+˝À
$wüßíeT÷]Ô Vü≤]D°<̊$ ø£&ÉT|ü⁄q |ü⁄{≤º&ÉT. n<ä+‘ê bÕ\
düeTTÁ<ä+˝Àì ˇø£B$. Ä B$˝À |üs¡«‘ê\THêïsTT.
<ëìì ÄÁX¯sTT+#·Tø=ì #Ó≥T¢, r>∑\T, <ä≥º+>± ô|]–
HêsTT. ∫ø£ÿ>± ô|]–q n&É$ ø±e≥+ e\q nø£ÿ&É
mH√ï »+‘·Te⁄\T ìyêdü eTT+≥THêïsTT. es¡TD <̊e⁄ìøÏ
ˇø£ ñ<ë´qeq+ e⁄+~. <ëì˝À n+<äyÓTÆq |üP\
yÓTTø£ÿ\T,  |òü\eèøå±\T ndü+U≤´ø£+>± e⁄HêïsTT. Ä
ñ<ë´qeq+˝ÀH˚ ˇø£ @qT>∑T\ düeT÷Vü≤+ e⁄+~.
<ëìøÏ ̌ ø£ sêE ñHêï&ÉT. n‘·&ÉT #ê˝≤ ã\e+‘·T&ÉT,
ù|s¡T >∑CÒ+Á<äT&ÉT. n‘·ì Hêj·Tø£‘·«eTT ‹s¡T>∑T Ò̋ì~.
Äs¡T \ø£å\ Ä&É @qT>∑T\T n‘·ìøÏ uÛ≤s¡́ \T>± e⁄+≥T
HêïsTT.
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ˇø£Hê&ÉT n~ ‘·q Åd”Ô |ü]yês¡+‘√ n+fÒ Äs¡T\ø£å\
Ä&É @qT>∑T\‘√ ø£*dæ ˇø£ #Ós¡Te⁄˝À »\ø±˝≤&É≥+
yÓTT<ä˝…{Ïº+~. ˙{Ïì |”\Ã≥+ »\j·T+Á‘·+˝À+∫
∫$Tàq≥T¢ ‘·q Á|æj·TTsêfi¯fl MT~øÏ ˙{Ï ‘·T+|üs¡\T
yÓ<ä»\¢&É+ #˚k Ǫ̂+~. ‘êeTs¡ ‘·÷&ÉT\T Ä #Ós¡Te⁄˝À
mHÓï˙ï e⁄HêïjÓ÷, yê{Ïqìï+{Ïì ô|ø£*+∫ b˛>∑T\T
ô|fÒºXÊsTT. $~Û ã\yÓTÆq~ ø£<ë! Ä yÓ’uÛÑe+, Ä
düj·÷´≥\T Vü≤sƒê‘·TÔ>± Ä>±sTT. >∑»sêE ø±\TqT
ã\+>± |ü≥Tºø=qï≥T¢ nì|æ+∫+~. eTVü‰ã\XÊ*
nsTTq ‘ ·q CÀ*ø Ï sê> ∑\ > ∑T+& Ó ~≥Te⁄
me]≈£î+≥T+~?! nqTe÷q+>± ø±\T ø£~*+#ê\ì
Á|üj·T‹ï+∫+~. n|ü&ÉT ns¡∆yÓTÆ+~ >∑»sêEøÏ, ‘·q
ø±\TqT yÓTTdü* |ü≥Tºø=+<äì! ø±\TqT ã\e+‘·+>±
ãj·T≥≈£î ̋ ≤>±\ì Á|üj·T‹ï+∫+~. ô|qT>∑T˝≤&ç+~.
X¯øÏÔ e⁄qï+‘· es¡≈£î b˛sê&ç+~. ø±ì Á|üjÓ÷»q+
ø£ìŒ+#·̋ Ò<äT. yÓTTdü* s¡e+‘· nsTTHê |ü≥Tº dü&É*+#·

Ò̋<äT. Áø£eT+>± @qT>∑T ã\+ ‘·–Zb˛‘√+~.
n~ ˙{Ï |ü≥Tº ø±ã{Ïº yÓTTdü* ã\+ ô|]–+~.

‘·q eT>∑ì nedüÔqT #·÷∫, C≤*|ü&çHêsTT. ø±ì
>∑»sêEπø n*$ø±ì Ä yÓTTdü* |ü≥Tº Ä&˚qT>∑T\T
m˝≤ $&ç|æ+#·>∑\e⁄? ~≈£îÿ ‘√#·ø£ >∑»sêE uÛ≤s¡́ \T
>∑f…ºøÏÿ yÓ[flb˛j·÷sTT. m+‘·ø±\+ ô|qT>∑T˝≤&çHê Ä
>∑»+ eTø£s¡ |ü≥Tº qT+∫ ãj·T≥ |ü&É̋ Ò<äT. Áø£eT+>±
<ëìã\+ ‘·–Zb˛sTT+~. X¯Øs¡+ düqï–*¢+~. n+‘·
ã\e+‘·T&ÉT nsTTq >∑»sêE ìØ«s¡́ yÓTÆb˛j·÷&ÉT.
‘·qøÏø£ X¯øÏÔ #ê\<äì $eTTøÏÔ Ò̋<äì ns¡úyÓTÆq ‘·sê«‘·
>∑»sêE≈£î ~≈£îÿ ‘√#·̋ Ò<äT. ~≈£îÿ Ò̋ì yê]øÏ <˚e⁄&˚
~≈£îÿ. ‘=+&É+ ô|’¬ø‹Ô, ø£qT\T Äø±X̄+˝À Á>∑T∫Ã, <Ó’yêìï
‘√&ÉT |æ*∫ ÁbÕ]∆+#ê&ÉT. ªzsTT ! <˚e<˚e ! H˚qT
m+‘√ ã\XÊ*ì ! Hê ã\+ qqTï ø±bÕ&ÉT‘·T+<äì
m+‘√ ø±\+>± qeTTà‘·THêïqT. Ä qeTàø£+ sTT|ü&ÉT
eè<Ûë nsTT+~. Hê ã\>∑+ qqTï s¡øÏåkÕÔs¡ì ÄX¯ô|≥Tº
ø=HêïqT. sTT+‘·ø±\+ Hê‘√ ø£*dæ J$+∫q Äs¡T \ø£å\
nsê›+>∑T\T ‘√ø£eTT&ç∫ >∑f…ºøÏÿ bÕ]b˛j·÷sTT.

ø£qTø£ sTTø£ sTT|ü&ÉT Hê≈£î mes¡T ~≈£îÿ Ò̋s¡T. H̊qT
|üP]Ô>± ìH˚ï qeTTà≈£îHêïqT. qqTï ø±bÕ&çHê, ø£cÕº\
bÕ\T #˚dæHê ̇ <˚ uÛ≤s¡+. ̇ y˚ Hê s¡ø£å≈£î&Ée⁄! ̇ e⁄ ‘·|üŒ
eTπs ~≈£îÿ ̋ Ò<äT Hê≈£î. n+<äTe\q |üP]Ô nVü≤+ø±sêìï
$&ç∫ bÕ<ëÁø±+‘·T&Éqe⁄‘·THêïqT. qqTï s¡øÏå+#·Tµ nì
uÛÑ>∑e+‘·Tì X¯s¡DTø√sê&ÉT. <äj·÷eT÷]Ô nsTTq
uÛÑ>∑e+‘·T&ÉT n‘·&ç yÓTTs¡ Ä\øÏ+#ê&ÉT. l eTVü‰$wüßíe⁄
yÓ’≈£î+sƒ¡ q>∑s¡+˝À ‘·q ø√≥˝À ˇø£ e÷s¡T eT÷\
kÂ<Ûä+˝À Ä<äeT]∫ e⁄Hêï&ÉT. >∑CÒ+Á<äTì ªX¯s¡D≤|ü‹Ôµ
$q>±H̊ Äj·Tq Vü≤è<äj·T+ Á<ä$+∫ e⁄qï bÕ≥Tq ̋ Ò∫
e∫Ã #·Áø±j·TT<Ûëìï Á|üjÓ÷–+#ê&ÉT. n~ ø±+‘·T\T
∫eTTà≈£î+≥÷ e∫Ã yÓTTdü*‘·\qT q]øÏ y˚dæ+~.
uÛÑ>∑e+‘·Tì X¯s¡DTø√]q >∑CÒ+Á<äTì ø±\T ãj·T≥
|ü&ç+~. >∑CÒ+Á<ä yÓ÷ø£å+ »]–+~ ! yÓ+≥H˚ @qT>∑T
sêE ̌ &ÉT¶≈£î e∫Ã, $wüßíeT÷]ÔøÏ qeTdüÿ]+∫, ÁbÕs¡›q
#˚dæ, düs¡düT‡˝Àì ‘êeTs¡|ü⁄e⁄«\T Á‘·T+∫ kÕ«$TøÏ
n]Œ+#·Tø=Hêï&ÉT. l eTVü‰$wüßíe⁄ yÓTTdü*øÏ ≈£L&Ü
yÓ÷ø£å+ Á|ükÕ~+#ê&ÉT.

yêeTHêe‘ês¡+ :
yÓ’edü«‘· eTqTe⁄ @&Ée yê&ÉT. $qdü«+‘·T&ÉT nH˚

eTVü≤]¸øÏ ≈£îe÷s¡T&ÉT. yêeTHêe‘ês¡+ á eTqTe⁄
ø±\+˝ÀH˚ »]–+~. ˇø£kÕ] ã*#·Áø£e]Ô Á|ü|ü+#êìï
»sTT+∫q <ëìøÏ >∑Ts¡TÔ>± nX̄«ẙT<Ûäj·÷>∑+ #̊düTÔHêï&ÉT.
m+<ä]ø√ <ëq <Ûäsêà\T #̊düTÔHêï&ÉT. n&ç–qyê]øÏ sTT∫Ã
|ü+|ü≥y˚T ø±ì, ø±<äT, ˝Ò<äT nH˚ e÷≥\T H√{Ï
yÓ+≥sêe⁄. n+<äTπø yêeTqT&ÉT dü+ø√∫+#·≈£î+&Ü
H˚s¡T>± j·÷>∑XÊ\≈£î e#êÃ&ÉT. n‘·ì eTTK+˝À
~e´ø±+‘·T\T e⁄HêïsTT.

ã* m<äTs¡T e∫Ã, u≤\≈£î&çì j·T»„y˚~ø£ <ä>∑Zs¡≈£î
rdüT≈£î yÓfi≤fl&ÉT. <ëq<Ûäsêà\T #˚j·T≥+ n\yê≥T
ø±ã{Ïº π̇ø$T ø±yê*?! nì n&ç>±&ÉT. ªHê≈£î πøe\+
eT÷&ÉT n&ÉT>∑T\ düú\+ #ê\T! <ëq+ sTTe«>∑\yê?!
nì Á|ü•ï+#ê&ÉT yêeTqT&ÉT.
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ªsTT+‘· ∫qï ø√]ø£ @$T{Ï?µ nHêï&ÉT ã*!
ªn~ sTTùdÔ #ê\Tµ! nHêï&ÉT e≥T&ÉT.
ªsTT∫Ãq e÷≥qT ‘·|üŒqT! ã*yê>±∆q+ #˚kÕ&ÉT!
yêeTq eT÷]ÔøÏ eT÷&ÉT n&ÉT>∑T\ H˚\ <ëq+

#˚düTÔqï≥T¢ Á|üø£{Ï+#˚kÕ&ÉT!
yêeTq #·]Á‘·: yêeTqT&ÉT <ëq+ |ü{≤º&ÉT! ‘·q≈£î

ø±e\dæq, rdüTø√<ä\∫q eT÷&ÉT n&ÉT>∑T\ H˚\
mø£ÿ&ÉT+<√ #·÷|üeTì n&ç>±&ÉT. ˙ sTTwüº+ e∫Ãq
#√≥T ÄÁø£$T+#·Tø√eTHêï&ÉTµ ã*! sT÷ <ëq+ yÓqTø£
»s¡T>∑uÀj̊T nqsê›ìï eTT+<äT>± ‘Ó\TdüTø=qï Ä#ês¡́
X̄óÁø£<̊e⁄&ÉT n&ÉT¶ø√yê\ì Á|üj·T‹ï+#ê&ÉT. ã* #·Áø£e]Ô
$qø£b˛>± e≥T&çøÏ <ëqdüú̋ ≤ìï #·÷|æ+#˚+<äT≈£î dæ<ä∆
|ü&Ü¶&ÉT. sTT+‘· yê&ÉT n+‘Ó’, n+‘·+‘Ó’ uÛÑ÷˝Àø£ eT+‘ê
ì+&çb˛sTT Äø±X̄eT+‘ê m~–b˛sTT eT÷&Ée n&ÉT>∑T
ô|fÒº #√fÒ ̋ Ò≈£î+&Ü uÛÑ÷$T Äø±XÊ\qT ¬s+&ÉT n&ÉT>∑T\T
ì+ù|kÕ&ÉT. ªeT÷&Ée bÕ<ä+ mø£ÿ&É ô|≥ºqT?! nì
Á|ü•ï+#ê&ÉT. ªHê •s¡düT‡ MT<ä e⁄+#·Tµ nHêï&ÉT ã*.
|òü*‘·+>±H˚ ã*#·Áø£e]Ô bÕ‘êfi¯˝Àø£+˝ÀøÏ nD∫
y˚j·Tã&Ü¶&ÉT. s¡kÕ‘·\+ n‘·ì ì\j·T+ nsTT´+~.
ã* #·Áø£e]Ô qT+∫ <ëq+>± |ü⁄#·TÃ≈£îqï eT÷&ÉT
˝Àø±\qT <˚e‘·\≈£î n|üŒ–+#ê&ÉT $wüßíeT÷]Ô.

n+ãØwüß&ÉT :
$wüßíuÛÑ≈£îÔ\T m+<äs√ ñHêïs¡T. yê]˝À n+ãØwüß&ÉT

#ê˝≤ >=|üŒyê&ÉT. Äj·Tq #·Áø£e]Ô Á|ü|ü+#êìï #·ø£ÿ>±
bÕ*+#ê&ÉT. l$wüßíe⁄qT m\¢ y˚fi¯˝≤ |üPõ+#ê&ÉT.
Äj·Tq uÛÑøÏÔøÏ yÓT∫Ã $wüßíe⁄ ‘·q düT<äs¡Ùq #·Áø±ìï
Äj·Tq≈£î Ç#êÃ&ÉT. düT<äs¡Ùq #·Áø£+ X¯øÏÔe+‘·yÓTÆq~
m+‘√ |ü$Á‘·yÓTÆq~. n+ãØwüßìøÏ, Äj·Tq sêC≤´ìøÏ
n~ s¡ø£åD>± ì*∫+~. ø±ØÔø£ e÷dü+˝À @ø±<ä•Hê&ÉT
n+ãØwüß&ÉT ̌ ø£ Áe‘·+ #˚XÊ&ÉT. ø√bÕìøÏ e÷s¡T ù|s¡T
nsTTq <äTsê«düT&ÉT Ä düeTj·T+˝À nø£ÿ&É≈£î e#êÃ&ÉT.
@ø±<ä• Áe‘·+ |üP]Ô nsTTq eTs¡THê&ÉT n‹<Ûä´+
Ç#˚Ã+<äT≈£î n+ãØwüß&ÉT dæ<ä ∆|ü&Ü¶&ÉT. <äTsê«dü

eTVü‰eTTì dü+<Ûë´ e+<äq+ #˚düTø√e{≤ìøÏ q~øÏ
yÓfi≤fl&ÉT. #ê˝≤ ø±\+ >∑&ç∫b˛sTT+~. ø±ì n‘·&ÉT
‹]>∑ sê Ò̋<äT. n‹~∏ sê≈£î+&Ü n‹<∏ä́ + Ç#˚Ãyês¡T
uÛÀ»q+ #˚j·T≈£L&É<äT. <ë«<ä• |òüT&çj·T\T yÓ[fl
b˛≈£î+&Ü ÄVü‰s¡+ rdüTø√yê\ì ìj·TeT+ ñ+~. á
¬s+&ÉT |ü]dæú‘·T\ eT<Ûä´ n+ãØwüß&ÉT sTTs¡T≈£îq
|ü&Ü¶&ÉT. |ü⁄s√Væ≤‘·T\qT |æ*∫ dü\Vü‰ n&ç>±&ÉT. yês¡T
á $<Ûä+>± #ÓbÕŒs¡T.

ªsêC≤, <ë«<ä• yÓ[fl b˛≈£î+&Ü uÛÀ»q+ #˚j·÷*
@ø±<ä• ñ|üyêdü+ #˚dæq yê]øÏ Ç~ ˇø£ ìj·TeT+.
n˝≤>∑ì n‹<ÛäT\T sê≈£î+&Ü ÄVü‰s¡+ rdüTø√≈£L&É<äT.
˙s¡T Á‘ê– dü]ô|≥Tºø√µ. <Ûäs¡ày˚‘·Ô\ e÷≥\T $ì
n+ãØwüß&ÉT ø=~›>± ̇ s¡T |ü⁄#·TÃø=Hêï&ÉT. Ä ø±s¡́ Áø£eT+
|üP]Ô nsTTq ‘·s¡Tyê‘· <äTsê«dü eTVü‰eTTì qB rs¡+
qT+∫ ‹]– e#êÃ&ÉT. yêdüÔe+ ‘Ó*dæø√≈£î+&ÜH˚ n‘·ì
MT<ä ø√|ü–+#ê&ÉT. eTVü‰eTTì ø√|ü+˝À+∫ ˇø£ X¯øÏÔ
|ü⁄{Ï º+~. <ëì ù|s¡T ø£è‘·´. ô|<ä ›>± n]∫+~.
n+ãØwüßì #·+bÕ\ì yÓ+≥|ü&ç+~. ø±ì n+ãØwüßìøÏ
s¡ø£åD>± e⁄qï düT<äs¡Ùq #·Áø£+ n&ÉT¶|ü&ç+~. ø£è‘·́ qT
ø±*Ãã÷&ç<ä #̊j·T>∑\ eT+≥\qT düèwæº+∫+~. Ä X̄øÏÔ
yê{Ï̋ À |ü&ç #·ìb˛sTT+~. n+‘·{Ï‘√ Ä>∑≈£î+&Ü #·Áø£+
<äTsê«düT&ç yÓ+≥|ü&ç+~. ‘·qì #·+bÕ\ì edüTÔqï
düT<äs¡Ùq #·Áø±ìï #·÷∫ <äTsê«düT&ÉT uÛÑj·T|ü&ç bÕ]
b˛e&É+ ÁbÕs¡+_Û+#ê&ÉT. bÕ]b˛j˚T yê]ì n~ $&ç∫
ô|≥º<äT. yÓ+≥|ü&ç+~. ãTTwæ y˚Ts¡T |üs¡«‘·+ <ëø±
|üs¡T¬>‹Ô ̌ ø£ >∑TVü≤˝À <ë≈£îÿHêï&ÉT. nø£ÿ&É ≈£L&Ü #·Áø£+
Á|üẙ•+∫+~. eT∞fl e∫Ã düeTTÁ<ä+˝À eTTì–‘̊ nø£ÿ&É
yÓ+≥|ü&ç+~. Ä $<Ûä+>± yÓqï+{Ï düT<äs¡Ùq #·Áø£+
qT+∫ eTTìì ÁãVü≤à˝Àø£+˝Àì yês¡T ø±ì ¬ø’̋ ≤dü+˝Àì
yês¡T ≈£L&Ü s¡øÏå+#·̋ ÒeTì #Óù|ŒXÊs¡T. sTTø£ Áã‹πø <ë]

Ò̋ø£ eTTì uÛÑj·T+‘√ yÓ’≈£î+sƒêìøÏ |ü]¬>‹Ô, $wüßíeT÷]Ôì
X̄s¡DTC§#êÃ&ÉT. ̌ ø£kÕ] $&ç∫ ô|{Ïºq ‘·s¡Tyê‘· <ëìì
‘êqT ≈£L&Ü Ä|ü̋ Òqì l eTVü‰$wüßíe⁄ #ÓbÕŒ&ÉT. sTTø£



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 95uÛ≤eMD e÷dü|üÁ‹ø£

mø£ÿ&Ü <ë] ø£ì|æ+#·ì eTTì n+ãØwüßì <ä>∑Zs¡≈£î
e∫Ã X̄s¡DT ø√sê&ÉT. ÁbÕD≤\T ø±bÕ&ÉeTì Áã‹e÷\T
ø=Hêï&ÉT. m+‘√ eT+∫ yê&Ó’q n+ãØwüß&ÉT nuÛÑj·T+
Ç#êÃ&ÉT. düT<äs¡Ùq #·Áø±ìï #·\¢ã&Ée\dæ+~>± ø√sê&ÉT.
düT<äs¡Ùq+ n‘·ì ø√]ø£ eTìï+∫ yÓ’≈£î+sƒêìøÏ yÓ[fl
b˛sTT+~. <äTsê«düT&ÉT ‘·q ‘=+<äs¡bÕ≥TqT, sêE
eT+∫ ‘·Hêìï >∑T]Ô+#ê&ÉT. ‹]– ‘·|üdüT‡≈£î yÓ[fl
b˛j·÷&ÉT. $wüßíuÛÑøÏÔ̋ À n+ãØwüßì‘√ kÕ{Ï e#̊Ã sêE\T

Ò̋s¡T. #Ó&É¶yês¡T ≈£L&Ü ø±\+ø£\dæeùdÔ X¯øÏÔ e+‘·T\T
ne⁄‘ês¡T. ø±ì yê] <äTsêàsêZ\T $T‘·MT]q|ü&ÉT
uÛÑ>∑e+‘·T&ÉT uÛÑ÷$Tô|’ |ü⁄&É‘ê&ÉT. <ëìH˚ ne‘ês¡+
n+{≤s¡T. ø£+düT&ÉT yÓTT<ä̋ …’q yês¡T bÕbÕ\T m<äTs¡T
˝Ò≈£î+&Ü #˚düT≈£îb˛‘·Tqï düeTj·T+˝À $wüßíeT÷]Ô
ø£èwüßí&ÉT>± ne‘·]+#ê&ÉT. Äj·Tq |üe[+#˚ bÕqTŒ
nsTTq Ä~X‚wüß&˚ ã\sêeTT&ÉT>± |ü⁄{≤º&ÉT.

n‘·ìøÏ ÁbÕD uÛÑj·T+ |ü≥Tºø=+~. yÓ+≥H̊ #Ó*¢ nH̊
C≤* #·÷|ü≈£î+&Ü <̊eø° <̊$ì #·+ù|+<äT≈£î ø£‹Ô m‘̊Ô&ÉT.
edüT<˚e⁄&ÉT u≤eeT]~ ø±fi¯ófl |ü≥Tºø=Hêï&ÉT. ªu≤e
eT]B! n~Ûø±sê\T n˙ï, ̇  #˚‹˝À e⁄HêïsTT. Áø=‘·Ô>±
ô|[fl #̊dæø=ì uÛÑs¡Ô‘√ ø±|ü⁄s¡+ #̊j·÷\ì ø£\\T ø£+≥Tqï
ˇø£ Ä&É|æ\¢qT #·+|ü≥+ eT+∫ |üì ø±<äT. e÷≈£î
ø£*π> dü+‘êq+ ̌ ø=ÿø£ÿs¡T>± yÓ+≥H̊ ̇ ≈£î n+~kÕÔeTT.
yê]ì |ü⁄≥º>±H˚ #·+|æ‘˚ ˙≈£î, ÁbÕD uÛÑj·T+ e⁄+&É<äT
ø£<ë! Ç|ü&ÉT á Vü≤‘·́  #˚j·Te<äT›µ nì Áã‹e÷\T
ø=Hêï&ÉT. á e÷≥\‘√ ø£+düTìøÏ ø±düÔ eTqXÊÙ+‹
ø£*–+~. ‘·q n+‘·{Ï |üsêÁø£eTe+‘·T&ÉT. ˇø£ Ä&É
|æ\¢qT n|ü&̊ ô|[fl nsTTq <ëìì, Ç˝≤ u≤~ÛdüTÔHêïqT
ø£<ë nqT≈£îì nø£ÿ&ÉqT+∫ yÓ[flb˛j·÷&ÉT. Ç‘·qT ‘·q
dü«+‘· ‘·+Á&ç nsTTq ñÁ>∑ùdqT&ÉT eT+∫ e÷≥\T
#ÓbÕŒ&Éì n‘·ìì ≈£L&Ü #Ós¡kÕ\˝À ô|{≤º&ÉT.

Ä<Ûës¡ Á>∑+<∏ë\T :
1. Ä+Á<Ûä e#·q uÛ≤>∑e‘·eTT ̀  ¬s+{≤\ >√bÕ\ø£èwüí.
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Abstract :

Keats was known to be a sensuous poet

and an escapist besides being a pictorial artist

of his era. He used various elements like Ro-

manticism, Hellenism, Sensuousness, Greek

mythology etc., in his poetry which includes Ode

to a Nightingale, Ode on Melancholy, Ode to

Psyche, and Ode on a Grecian. The use of

multiple elements made him a distinctive poet

among the predominant poets of the Romantic

period of English literature. The present paper

talks about these elements highlighting them in

his poems.

Keywords : Poetic elements, romanticism,

Greek mythology, Pictorial Artist.

Keats was the only poet to die early among

all the great poets in the nineteenth century, born

on the 29th of October, 1795, at Moorfields of

London. He was the eldest of the five children

of Thomas and Frances. His father died of tu-

berculosis when Keats was of 8 years, and the

poet lost his mother after six years. In 1817, he

published his first volume of poetry, which at-

tracted little notice, though it contained the son-

nets, “To one who has been long in city pent,

I Stood Tiptoe Upon a Little Hill and Sleep

and Poetry”.

Romanticism in Keats’ Poetry :

Romanticism is not a word that stems di-

rectly from the concept of love but from the

French word ‘romaunt’ viz., a romantic story

told in verse. It focused on emotions and inner

feelings along with the autobiographical mate-

rial of the writer. Keats, a nursling of the great

era of English literature, belongs to the second

generation of romantic poets. English romanti-

cism attains in Keats the final stage of its

progress. His relationship to the romantic re-

vival in English literature was vital and intimate.

Keats is frank in his pursuit of beauty. He is,

above all things, a poet of beauty.

In the Ode on a Grecian Urn, he reaches

the pinnacle of the concept of beauty. His theory

of beauty is completely idealistic in Nature. He

identifies beauty with truth and truth with beauty.

Though Keats has no certain belief in immor-

tality, his depiction of the beauty of Nightingale’s

song and carvings on the Grecian Urn would

remain eternal in a world of transition. His love

towards Nature can be seen in his wish to fade

away into the forest dim with the Nightingale

as he says:

Fade far away, dissolve and quite forget

What though among the leaves hast never

known,

The weariness, the fever, and the fret.

One of the distinguished qualities of Keats

is his extraordinary sensitivity to every detail of
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Nature’s lights and shades, of her shapes,

colours and sounds. One of his friends, Haydon,

remarks: “He (Keats) was in glory in the fields.

The humming of a bee, the sight of a flower, the

glitter of the sun, seemed to make his Nature

trembled; then his eyes flashed, his cheek

glowed, his mouth quivered”. His description

of Nature as she is makes him intrinsically dif-

ferent from his contemporaries. While

Wordsworth spiritualizes and Shelley intellec-

tualizes Nature, Keats finds content in express-

ing her through the senses.

Keats’ Hellenism :

The term ‘Hellenism’ in English literature can

be defined as an interest in and love for Greek

art, culture, mythology and legends. Though

Keats knew no Greek and his classical attain-

ment not extended further than Aeneid, he be-

came the most Hellenic of English poets. Lack

of adequate knowledge of Greek literature and

first hand acquaintance with the Greek language

had not restricted him from imbibing the ideals

of ancient Greeks spontaneously. Keats de-

rived inspiration from the translation of Greek

classics like Homer and Iliad by Chapman, and

he himself mentioned its effect upon him in the

famous sonnet written at dawn after the first

night spent over the Iliad. Keats’ Hyperion is

the poetic version of Elgin Marbles sculpture.

His ‘Ode on Indolence’ and ‘Ode to a Gre-

cian Urn’ versify the calm grandeur of Greek

art, its economy of ornament and subordina-

tion of parts to the whole. H.W. Fowler, talk-

ing about Keats’ wonderful insight into the bright

Hellenic spirit, says that it was the gift of Na-

ture, not the fruit of learning. Ernest de

Sélincourt aptly tells of “Keats’ essential kin-

ship with the thought of Greece. He was driven

to the world of Greek beauty as he wanted to

escape imaginatively from the harsh reality of

his present.

Greek mythology :

Another important element in Keats’ poetry

is his treatment of Greek myths. He derived

inspiration and themes for his poetry from

Greek mythology. A mythological conflict forms

the theme of Hyperion which was justly re-

marked by Byron to be Aeschylean in its maj-

esty and Nature. The woes of Saturn and the

dethroned Titans, and the beauty of Hyperion

are essentially Greek. Though the “Ode o a

Nightingale” is not based on a classical sub-

ject of Greek, it has the references of Dryads,

who is a tree nymph, the goddess Flora along

with Bacchus, the god of agriculture. Keats’

profound sensitiveness to Greek mythology is

reflected in his long poem, Endymion. The

heroines of ‘The Eve of St. Agnes’ and

‘Isabella’ are chaste and virtuous women rep-

resenting one of the mythological divinities whom

Keats especially reveres.

Keats as a Pictorial Artist :

Keats is a painter in poetry which is deeply

pictorial and sensuous. His poetry has an ap-

peal for the eye. Lord Tennyson owes his pic-

torial art to Keats’ beautiful word paintings,

which are the result of his gift for accurate de-

tails and colourful images. His power of por-

traying vivid pictures in words is evident in the

following lines from ‘The Eve of St. Agnes’.

Her rich attire creeps rustling to her knees:

Half hidden, like a mermaid in sea-weed,

Pensive a while she dreams awake, and sees,

In fancy, fair St. Agnes in her bed,

But dares not look behind, or all the charm is

fled.
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Keats’ pictures rise in the form of tangible

objects in the minds of the readers. They leave

a lasting impression on the memory. He pre-

sents even the abstract in concrete form. In ‘Ode

to Autumn’, he portrays autumn as a person.

Thee sitting careless on a granary floor,

Thy hair soft-lifted by the winnowing wood,

Or on a half-reap’d furrow sound asleep,

Drows’d with the fume of poppies, while

thy hook

Spares the next swath and all its twined

flowers

Conclusion :

John Keats was born amidst the most un-

propitious environments of London and racked

by a fatal hereditary disease, but he heroically

marched to the beat of his own drum. Saying

“Unless poetry come like leaves to the tree it

had better not come at all”, he proved that po-

etry must be spontaneous. His poetry is an

agreeable blend of all the different elements like

romanticism and it is rich with his love for Greek

culture, references to the Greek mythological

characters and a variety of splendid and beau-

tiful imagery in verses. He is a poet of sensa-

tion and imagination. The words chosen by him-

self and carved on his grave: “here lies one

whose name was writ in water”, implies that

just as anything written on water cannot en-

dure, he also thought that his poetry would soon

be forgotten. But as remarked by George

Saintsbury, “Posterity has agreed with him that

it is – but in the water of life”, it would last as

long as human life lasts.
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Abstract :

Life skills are vital skills for leading life in an

energetic and effective way. Life skills help an

individual to treacle daily life challenges effec-

tively. Life skills promote the cognitive, psy-

chological, and social development of the stu-

dents. Life skills make an individual self-aware,

creative, productive, etc. Life skills help stu-

dents by improving their mental health, and well-

being. Life skills bridge the gap between life

and education. Schools can be a dynamic and

useful agency in developing life skills among

students. School is the reflection of society. So,

school is the prime place for developing life skills

among students. So, there is a need for explor-

ing the weaknesses and strengths of schools in

developing life skills among students. There-

fore, present paper highlights outlining life skills;

importance of school indeveloping essential life

skills; pedagogical strategies for developing life

skills among students; students’ acquisition of

life skills in the classroom: problems and solu-

tions; weaknesses of schools in developing life

skills among students;difference between tra-

ditional schools and life skills focused

schools;and suggestions for developing life skills

in students through transforming school’s weak-

nesses into strengths.This paper has border

implications for the development of life skills in

schools.

Keywords : Life Skills, School.

Introduction :

Life skills are vital skills for leading life in an

energetic and effective way. Life skills help an

individual to treacle daily life challenges.Life

skills promote the cognitive, psychological, and

social development of the students. National

Education Policy (2020) highlighted that com-

munication skills, resilience, collaboration, team-

work, all life skills improve life qualities that

should be taught to students from an early age

(Govt. of India., 2020).Life skills make an in-

dividual self-aware, creative, productive, etc.

Life skills positively influence friendship, self-

confidence, assertiveness, and help in control-

ling bullying at school (Gharpure et al., 2017).

Life skills development develops openness

about religion and culture among students

(Gharpure et al., 2017).  So, students become

more sympathetic and emphatic towards other

religious people. Life skills development pro-

motes effective family relationships and ensures

productive peer interactions in students’ lives

(Sharma, 2003). Life skills prepare students for

employment (Sharma, 2003; Musthafa &

Shareef, 2017) and aid students to utilize their

leisure time productively (Sharma, 2003). Thus,

life skills development promotes a positive at-

titude among students towards life (Forneris et

al., 2010).Life skills development helps students

to turn adversity into advancement by improv-

ing their performance, leadership skill, health,

and behavior (Kaur & Singh, 2015). Life skills

are efficient to prevent dropouts and violence

in school (Musthafa & Shareef, 2017).Life skills

are potential resource for orphan children be-

cause these skills help individualsto increase

their self-awareness skill, self-esteem, commu-

Development of Life Skills in Schools : Weaknesses and Suggestions
- Najmus Sakib, Research Scholar, Department of Teacher Education,School of Education,

Central University of South Bihar, Gaya
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nication skills, and adjustment capability, and

help children to control anxiety (Musthafa &

Shareef, 2017). Life skills improve the aca-

demic performance of the students (Subasree,

2015). Life skills positively, promote stress

management (Jeffery, 2002); self-dignity, and

amenability (Nabors et al.,2000); reduce ciga-

rette consumption (Gorman,2002; 2005)

among students. Life skills can reduce health

care costs arising from psychological, social,

and familial problems (Mohammadi et al.,

2011). Life skills help students by improving

their mental health, and well-being. Life skills

bridge the gap between real life and education.

Schools can beadynamic and useful agency in

developing life skills among students. School is

the prime place for developing life skills among

students. Therefore, there is a need for explor-

ing the weaknesses and strengths of schools in

developing life skills among students.

Outlining Life Skills :

A person’s ability to cope with the stresses/

problems of daily life is referred to as life skills.

The term ‘life skills’ refers to a collection of

abilities that students may use to meet their own

social and personal needs. World Health Or-

ganization (1997) defined life skills as”life skills

are abilities for adaptive and positive behaviour

that enable individuals to deal effectively with

the demands and challenges of everyday life”.

Therefore, life skills are life-supporting skills.

Consequently, life skills are also known as abili-

ties that assist living. There are different com-

ponents of life skills. Central Board of Second-

ary Education (2013) suggested different com-

ponents of life skills, i.e., thinking skills, emo-

tional skills and social skills. These components

of life skills are described below in table no-1:

Besides the above life skills, skills such as

daily living skills, money management skills,

perseverance, technology skills, innovation skills

etc. can be developed among students at the

school stage.

Importanceof School inDeveloping Essen-

tial Life Skills :

Students with more life skills are better

equipped for the real world.School has a many

importance for developing life skills due to its

versatile features, i.e.,availability of documented

curriculum, maximum participations of students,

availability of teaching learning resources, avail-

ability of teachers, representations of different

community, opportunity for assessment, avail-

ability of infrastructure, conducive environment,

cooperation with communities,availability of

school management etc.Life skills development

and school environment have a positive rela-

tionship (Singh & Lal, 2021). So,it is easy and

simple for schools to engage students in the

learning process.Learning important life skills

in school is important because students devote

their maximum active time in school. School is
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an active agent through which life skills devel-

opment can be facilitated among students. Life

skills may be fostered among students in a

school setting for the all-around development

of the students. Developing life skills in schools

is the most effective strategy to assure the suc-

cess of present generations (students). School

is the miniature of society, so, it plays a vital

role in developing social life skills among stu-

dents. Thus, school plays an important role in

the process of socializing the individual. Schools

provide access to education to the wider com-

munity. School is a system because it has stu-

dents, teachers, curriculum, infrastructure, etc.

Therefore, schools play a significant role in pre-

paring students for the real world.

Pedagogical Strategies for Developing

Life Skills among Students :

Central Board of Secondary Education

(2013) have suggested some pedagogical strat-

egies or techniques for following by the teacher

or the facilitator to develop life skills among stu-

dents, i.e., discussion, debate, role play. brain-

storming, storytelling, songs and dances, drama,

case study, miming, poetry and recitals, ques-

tion and answer, games, etc.Following strate-

gies are organized and described in the light of

the suggestions of Central Board of Second-

ary Education. Strategies are mentioned below:

i. Effective Discussion- Effective discus-

sion strategy entails talking and sharing

of ideas, experiences, facts, and views

about a subject/topic. It may be em-

ployed in big and small teams.

ii. Debate-A debate is a conversation be-

tween two opposing teams in which each

team expresses its own perspective or

viewpoint on the issue at hand.

iii. Role Play- Role play is an effective

learning strategy that comprised of short

plays or simulations in which participants

take on the role of a person going through

a circumstance that is similar to one they

would experience in real life.

iv. Brainstorming-The participants in a

brainstorming session are given the

chance to freely share their thoughts on

a particular problem or subject.

v. Storytelling-Storytelling is the process

of conveying information via the retelling

of tales that center on a certain topic and

are based on real situations.

vi. Songs and dances-Songs and dances

are forms of art that may be used to de-

velop life skills, and they can also be used

to construct musical compositions based

on concepts and situations.

vii. Drama- Drama is an innovative strategy

that involves expressing poetry or prose

in a way that is intended to portray life,

characters, or a story. In this strategy, a

mix of action and speech is often used to

portray the dilemmas and feelings that are

present.

viii.Case study- A Case Study is a case, ei-

ther real or made up, that analyses an

issue, depicts a scenario, or profiles a

person. A case study may take the form

of a conundrum, in which the participants

are tasked with formulating their thoughts

to resolve the dispute.

ix. Miming-Miming is the art of conveying

meaning via body language, facial emo-

tions, and other nonverbal cues. Actions

convey the whole message.
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x. Poetry and recitals- Poetry and recita-

tions may be used as a learning strategy

in a variety of ways, including songs, reci-

tations, chants, and so on.

xi. Dynamic Question and answer-

Dynamicquestion-and-answer strategy

are an effective way for a student or a

teacher to receive the skills they need.

The best way to learn anything is to ask

questions and listen carefully to the re-

sponses given by the person being asked

those questions.

xii. Games-Games may be used to teach

students how to solve real-life problems.

It’s easy to get pupils engaged in the ac-

tivity of gaming both cognitively and

physically.

xiii.Working in small groups or pairs-This

strategy involves the division of the whole

classroom into small groups and reinforc-

ing each group to complete an activity

with joyfulness.

xiv.Productive Demonstration- A strategy

of teaching which exemplifies the con-

tent of the learning with real-world ex-

amples and involves demonstration be-

fore the students.

Besides of the above strategy, active learn-

ing, daily life inquiry, smiley face, circle discus-

sion, shared learning, mapping life, conscious

action to active action, dictionary for life etc.

strategy can be used effectively for developing

life skills among students.

Students’ Acquisition of Life Skills in the

Classroom: Problems and Solutions

A classroomcan be an ideal place in school

for developing life skills among students be-

cause students spend most of their school time

in the classroom. There are different problems

with developing life skills in the classroom. A

list of problems is mentioned below with its

possible solutions:

a) Development of So Many Life Skills

at A Time: The development of so many

life skills hamper the life skills develop-

ment of the students. Therefore, at a time

one life skill should be focused (Murthy,

2016).

b) Individual Difference: Sometimes facili-

tators/teachers sometimes are not able

to recognize individual differences in the

classroom which leads to noise in the

classroom. Therefore, proper training

should be given to the facilitators/teach-

ers for developing life skills among stu-

dents.

c) Lack of Time for Developing Life

Skills: Students did not get proper time

in the classroom for learning life skills.

Thus, proper time should be allotted to

eliminate this problem.

d) Teaching of Culturally Sensitive Top-

ics: Teachers should be taken care of cul-

turally sensitive topics when developing

life skills among students. If care is not

taken by teachers,then it creates conflict

in the mind of the students.

e) Overcrowded Classroom: Overcrow-

ded classrooms always create problems

for learning life skills. Therefore, the fo-

cus should be given to the splitting of the

classroom into small groups for effective

life skills development.

f) Effective Communication Skills of
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Teachers: Teachers sometimes lack

communication skills. Thus, effective

communication skills are firstly needed

for teachers for effective life skills devel-

opment among students.

g) Use of outdated methods of teaching:

Use of outdated methods of teaching cre-

ates problems in the development of life

skills among students. Therefore, differ-

ent innovative and realistic methods

should be used for developing life skills,

i.e., activity-based method, game-based

method, ICT based method, deep learn-

ing-based method, experiential learning

etc.

h) Tracking of Students’ Learning: It is

very much needed to track the life skills

development of the students. Therefore,

the proper qualitative and quantitative

procedure of assessment should be fol-

lowed to track the learning of the stu-

dents i.e., drawing, skills assessment, in-

terview, etc.

Besides of the above mentioned problems

related to students’ acquisition of life skills in

the classroom, there are different problems for

life skills development in the classroom, such

as academic burden on students, non-partici-

pation of students, extra burden on

teachers(Grover, 2018). Therefore, primary

focus of learning should be given on joyful learn-

ing that overcome the above mentioned prob-

lems and maximize the life skills development.

Weaknesses of Schools in Developing Life

Skills among Students :

Schools have many weaknesses in devel-

oping life skills among students. These weak-

nesses are mentioned below:

i. Lack of Experienced Teachers:

Schools have lack of experienced teach-

ers. Incompetency of the teachers ham-

pers the life skills development of the stu-

dents.

ii. Lack of Cooperation between Teach-

ers: Lack of cooperation between teach-

ers creates problems in the development

of life skills among students.

iii. Improper Time Table: Time table is the

second clock of any school. Faulty time

table creates problems in the develop-

ment of the life skills among students.

iv. Knowledge dominated Curriculum:

Knowledge dominated curriculum failed

to meet twenty first century needs that

create problems in the development of

the life skills.

v. Lack of Coordination between Par-

ents and Teachers: Lack of coordina-

tion between parents and teachers cre-

ates problems in the development of the

life skills among students.

vi. Lack of Teaching and Non-Teaching

Staff: Lack of teaching and non-teach-

ing staff always create burden on the in-

serviceteachers.

vii. Academic Pressure on Students: Aca-

demic pressure creates problems on stu-

dents’ life skills development.

viii.Dysfunctional Organization: Dysfunc-

tional organization creates problems in

life skills development of the students.

Besides of the above mentioned weak-

nesses of schools in developing life skills among

students, there are many other weaknesses in
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developing life skills at schools, i.e., non-graded

status of life skills, no proper training of teach-

ers for life skills development of the students,

shortage of resources, improper evaluation of

life skills (Grover, 2018); teacher politics, aca-

demic procrastination etc. Therefore, Central

and/or State Government and educational au-

thorities, as well as local education officer, prin-

ciple, headmaster/ head mistress and school

teachers should work collaboratively to mini-

mize/overcome the above mentioned problem

for promoting life skills development among

students.

Difference between Traditional Schools

and Life Skills Focused Schools :

Difference between traditional schools and

life skills focused schools are mentioned below

in table-2:

Therefore, it can be concluded that life skills

focused schools are highly required/needed for

the over all development of the students as well

as wide development of the society.

Suggestions for Developing Life Skills in

Students through Transforming School’s Weak-

nesses into Strengths:

Probable solutions for overcoming the

weaknesses of schools for developing life skills

among students are mentioned below:

A. Proper training for teachers regarding dif-

ferent aspects of life skills and life skills

development among students should be

conducted/organized.

B. Curriculum should be improvised for ef-

fective life skills development of the stu-

dents.

C. Innovative teaching strategies/ methods/

approaches should be used for life skills

development among students.

D. Adequate teachers and non-teaching

staff should be recruited for lowering the

burden on in-service teachers.

E. Integrated approach (developing life

skills with other subjects) should be fol-

lowed for the development of life skills

among students.

F. Focus of learning should be shifted from

academic achievement to life skills de-

velopment of the learners.

G. Democratic approach for organizational

management should be encouraged

where students interest should be placed

on the top priority.
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H. Proper orientation programme should be

organized for teachers’ development, be-

cause development of students’ life skills

depends on teachers’ development.

Conclusion :

Development of life skills among students

should be given primary emphasis. Life skills

help students to deal with problems of life mean-

ingfully. Life skills make the lives of the students

more energetic, productive and efficient. Life

skills have different components. Thinking skills,

emotional skills and social skills are compo-

nents of life skills. School as a formal agency of

education can play prime role in the develop-

ment of life skills among students. Classroom

is a proper place of school for developing life

skills among students because students spend

their maximum time in classroom. Classroom

has some limitations in developing life skills

among students.Outdated strategies are fol-

lowed in schools for developing life skills among

students. Schools have many weaknesses for

developing life skills among students. There are

many innovative strategies for developing life

skills among students, i.e., role play, produc-

tive discussion, dynamic question-answering,

etc. Life skills development is still ignored area

of school education. Central and/or State Gov-

ernment and educational authorities, as well as

local education officer, principle, headmaster/

head mistress and school teachers have a duty

to ensure that schools are providing students

with the essential life skills.Therefore, students’

life skills development must be a central focus

of school education for the betterment of the

students as well as society.
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The book adds freshness to the existing an-

thropological as well as historical domain in

India. Whenever a discussion on the specific

indigenous community, there are a few empiri-

cal issues have appeared unexpectedly, such

as their geographical location, ethnicity, socio-

economic, socio-cultural features and they are

static or not. Getting avivid landscapeof the

particular community you have to locate from

Colonial time (especially in 19th century) to post-

Independent India.  This phenomenon has

based on because of, quite early in the course

of colonial rule in India, British officials had to

the forest fringe dwellers (community) as same

status ‘tribes’ on the basis of their physical ap-

pearances and socio-cultural solidarity all over

India. An un-acculturated ‘Primitive’ tribe as

marked by ‘Ecological isolation’,‘Backward

food producing technology,’ ‘communal soli-

darity’ and a through ‘interpenetration of social

relation and aesthetic and religion’. In this con-

text Rabhas of Jalpaiguri and Cooch Behar  are

‘tribe’ which are the same attribute to on ear-

lier mentioned. Manash Kumar Raha has suc-

ceeded in getting information to construct the

Rabha’s ‘mobilization’ one culture to another,

as well as his text while theorizing ‘changing’,

though they were static in ancient time. Every-

thing in this Universe changes. Likewise, “all

cultures are in a constant change”. The change

of culture in a society based on numerous fac-

tors. The main factor is contact; contact in vari-

ous spheres. When two societies or cultures

inhabited to closely since long times, it is ex-

pected that the weaker culture will borrow el-

ements from the advance culture one. The fun-

damental processes of cultural changes are as-

sociated with the modification in the knowledge,

attitudes, and the behaviour of the concern so-

ciety. This book definitely ushers in the realm

of social history as well as Anthropology to

know the acculturation of a particular commu-

nity.

Rabha, a small (in respect of West Bengal)

belong to the Tibeto-Burman linguistic group

of the greater Indo-Mongoloid ethnic stock is

found to settle in ‘Western Duars’(Jalpaiguri,

Alipurduar and Cooch Behar district) in foot-

hill regions that has covered with jungle (pres-

ently it has degenerated both in length and

dense). Raha, has successfully depicted on the

Rabhas ‘transformation’ through two discrete

ecological groups; forest dwelling Rabha and

village dwelling Rabha towards ‘changing’. This

‘changing’ has been considerably accelerated

in village Rabha, than that of forest Rabha. The

Rabha society in West Bengal had a matrilineal

base in past, started changing when they came

in constant contact with different matrilineal

people, particularly Rajbanshis and various

other factors like the heavy influx of the refu-

gees, modern education, smooth communica-

tion,  market and cash economy.

The book is divided into eleven chapters of

which the first one, titled ‘The backdrop: The

people and their environs’ deals with the

Rabhas and their physical and ethnic environ-

Manish Kumar Raha, Matriliny to Patriliny :

A Study of the Rabha Society

- Ramesh Ch. Barman, Dept. Of History, Ghatal Rabindra Satabarsiki Mahavidyalay.
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ment (p.21-40). The author has mentioned that

in the state of West Bengal the Rabhas have

predominantly concentrated in the districts of

Jalpaiguri and Cooch Behar. In ancient time,

Jalpaiguri and Cooch Behar had historically lu-

crative region . That time Jalpaiguri and Cooch

Behar were included in the kingdom of

Kamatapur or Kamarupa and Husain Shah of

Gaur invaded this kingdom and secured its

downfall. Later it became known as Koch king-

dom. The Koch king established this kingdom.

The name of this state is Koch behar, as asso-

ciated whith the name of Koch race. The state

of Bhutan was located northeast of Cooch

Behar. The King Deo of Bhutan captured the

King of Cooch Behar in the seventies of the

eighteenth century on the occasion of internal

disturbances in the kingdom of Koch Behar.

The north-western part of the state of Koch

Behar is occupied by Bhutan, which is known

as ‘Duar’ or ‘Dwar’. The East India Company

defeated Bhutan in 1865 and the Dwar region

came under British rule. On the other hand, the

author has mentioned the tribes like Rava, Garo,

Mech etc are the original inhabitants of this re-

gion. later the peoples of Orao,

Munda,Ho,Santal, Malpahariya etc, came this

area due to tea gardening industry was smoothly

running. The author also has presented that af-

ter the partition of India in 1947, a large num-

ber of people from East Bengal migrated and

settled in the region. This was one of the major

cause that led to change in the matriarchal

Rabha society, Which has the central theme of

this book. Simultaneously, he has shown cul-

turally the Rabha society in two parts, namely;

village Rabha, who resides at village and the

forest Rabha who resides in the jungle or for-

est. Although, these two communities are origi-

nally similar but their cultural differences are

noticeable. This chapter highlights the influences

of modernity, inception and growth, and preva-

lence of Rajbanshis community on two Rabha

communities which are mentioned above.

The next chapter ‘The Husuk (clan)  Bond:

The wider Kingroups’ deals with the origin,

development of Husuks(clan) which is exoga-

mous as well as origin and variety of Totemism

(pp.43-65). In this chapter author has depicted

the origin of Husuk(Clan) which are culturally

distinct as the basis on environment. Marriage

between the same Husuk is completely forbid-

den. In this chapter he has traced the origin of

Hisuk and its sub-dividation.

The third chapter, i.e ‘The Juku and the

Ningosa: The network of Relations’ focuses on

the two type of Kinsman, these are the

Ningosa(members from mothers blood) and

Juku( members from father blood), unalienable

descent of this two groups(p.70-106). The

fourth chapter named ‘The Nogou Organi-

sation: The structure and Process’ reflected on

house(Nogou) structure and its inner

pattern(p.109-54). In the chapter fifth ‘The

crises of life –I :birth &infancy’ focuses on  af-

ter the birth cultural ceremony among this

tribe(p.157-69). Likewise, 6th chapter ‘The

crises of life-II: Marriage’ gives information

about Rabhas endogamy rule, Marriage

system(p173-212). Simultaneously, chapter 7th

‘The crises of life –III: Death’ deals with the

death ceremony of Rabhas(p.215-30). Chap-

ter 8th titled ‘the living hood pattern: inter and

intra community linkages’ vividly explores their

traditional occupation and its changing, Land-

Tenure system and allocation of land, uncom-
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fortable condition of forest dwellers(p233-66).

In chapter 9th ‘the social control: pattern and

activities’ expresses to the council system, ac-

tivities of headman, social norms and

jurisdictions(p269-76). The chapter 10th ‘the

world of supernaturals: the beliefs and prac-

tices’, probes into the Rabhas belief in Animism,

Animism is stated to be the attribution of a soul

to the natural objects and phenomena. But

Rabha have been showed their inclination to-

wards Hinduism, Christianity(279-303). The

last chapter,i.e. ‘The Summing up: The Rabha’s

march for a new tradition’ reveals Rabha have

been changing in various pathway(p.307-20).

To Raha,(author) the Rabha of West Ben-

gal are changing and has theorised in the rheto-

ric term ‘Matriliny to Patriliny’. They have pro-

gressed from little to the  greater tradition, from

Tribalism to Hinduism. The wave of

‘Kshatrization’ movement among the

Rajbanshis have accelerated to changing pro-

cesses towards the patrilineal  culture among

the Rabhas. Author, Manas Kumar Raha has

presented  in the changing Rabha society, which

has the central theme of the book, but does not

reflect overall picture, i.e. I think there is a lot

of inconsistency in it. Because any society

changes according to certain ways of moving,

such as economy, employment, education and

technology. The basic structure of any society

is determined by its economy. There is no his-

tory without economics. Rabha’s lives in re-

mote areas, which are completely isolated from

the so-called developed society. The economy

of the Rabha society was nomadic. Along with

agricultural work, they made a living by col-

lecting forest fruits, wood, honey and river fish.

It is natural that people of such financial struc-

ture do not get to eat twice a day in stomach

full. As Rabha have been lived in the forest area,

their lives were largely controlled by the forest

department. When the colonial government

protected the forest area by forest law, the tragic

consequences came down to the daily life of

the forest dwellers of Rabha’s, which the au-

thor of this book almost never mentioned. They

seemed to have remained as strangers in their

own land. Because they did not have the mini-

mum amount of cultivated land they needed for

their livelihood. Almost all the land belonged to

the forest department. The forest department

gives them very little land temporarily for culti-

vation. But for him the Rabha tribe had to do

various forest work without pay.

Rabhas, even though got land without pro-

prietary right or ownership, there was not much

opportunity for cultivation. Because at the time

of cultivation season or when they have to work

in the fields , the forest department almost forc-

ibly takes them to the forest. In other words,

even if they get land, it remains uncultivated.

As a result, poverty was a constant companion

with them. That is why Rabha’s got organized

and started a movement for “Jal, Jungle O Jamir

Adhikar Aendolon” (water, Forest and land

rights movement). While conducting this move-

ment, five revolutionaries of Gosairhat basti

(slum) were martyred in the firing of the forest

department. On the other hand, they themselves

were responsible for their financial misery. The

people of this community, immersed in total

poverty, were always addicted to drugs called

‘Chakat’. Another reason for their economic

weakness is their religious observances. Ravara

was a real example of how blindness of reli-

gion can weaken people. The religious head is
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called Huji in their language. As a result of this

huji practice, the people of the rubber commu-

nity are forced to perform costly worship. In

many cases it is done by force. As a result,as

much of the simple Rabha’s savings as pos-

sible are exhausted for the puja. They traced

the cause of their economic misery that is to

said unrestricted Hinduism and leaned towards

Christianism. And by 1980, about 90 percent

of Rabha’s had converted to Christianity. Due

to the strict adherence to Christianity, they pros-

pered financially in a small  later .So the finan-

cial aspect was the main reason for the change

that Rabha were going through in the society,

which the author almost forgot to mention.

How much a community will be interested

in its own culture depends largely on employ-

ment. Simply put, the more employment op-

portunities a community has, the more people

in that community will be interested in its cul-

ture. But in a backward and isolated society

like the Rabha community, there is very little

chance of surplus money, so there is a lot of

job uncertainty. Because of this they are forced

to look beyond their own boundaries and the

influences of outside culture are affected. There

was no doubt that Rabha society was lagging

behind in terms of education. Where there is

no education, the technology is absolutely infe-

rior. In many cases this is expected to be zero.

The culture of a community without educa-

tion, technology cannot last long; it will be in-

fluenced by the surrounding progressive cul-

ture which M.N Srinivasan called ‘sanskritai-

zation’. An example is the attachment of the

surrounding majority Rajbanshi community to

the culture and by joining the movement led by

them they also tried to gain momentum, this is

common mater.

However, less acculturation tendency among

the Rabhas made them weaker. In Post-inde-

pendence era, Rabhas are identified as Sched-

uled tribe in Assam and West Bengal. As a re-

sult, Government should have eager to progress

their living standard by offering job security,

various schemes, and reservation policy.
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Abstract :

The quality of life of a child depends greatly

on his/her upbringing. Parents play a vital role

in shaping the future of their children. Children

with disabilities especially those with visual im-

pairment are relatively more dependent on their

parents. They havevision difficulties which can-

not be corrected through possible medical cor-

rection and need non-visual tools for their edu-

cation. For the all-round development of a vi-

sually impaired student, the attitude of parents

is a meaningful factor. Attitude can be both fa-

vorable and unfavorable in nature. When chil-

dren perceivethat their parent’s attitude towards

them is unfavorable they lack confidence and

are often withdrawn from all social activities.

On the other hand favorable parental attitude

and can help in their all-round improvement in

day to day life. In the present study parental

attitude refers to attitude of parents (mother and

father together) towards their visually impaired

children, as perceived by the children.

The present study tries to find out the per-

ceived parental attitude of visually impaired stu-

dents ofKolkata with respect to their gender,

degree of impairment and poverty level. De-

scriptive survey method has been employed for

the present study. The study includes 30 visu-

ally impaired students of class VI, VII and VIII

who have been selected by using purposive

sampling technique. The collected data has been

analyzed by using descriptive statistics and

Mann-Whitney U test through IBM SPSS Sta-

tistics 20. The result of the study shows that

there is no significant difference of parental at-

titude of visually impaired students with regards

to their gender, degree of impairment and pov-

erty level.

Key Words : Parental attitude, Visually im-

paired, Degree of impairment, Poverty level

Introduction :

Visually impaired are those who have loss

of vision which cannot be corrected even if they

use corrective glasses or lenses. Visually im-

paired children face multiple issues due to their

vision difficulties. They perceive the world in a

different manner because they can only hear,

touch, taste or smell things to observe. Lack of

sight has a huge influence on gaining actual

knowledge, which can cause detachment from

physical and social environment to some ex-

tent (Yadav& Mishra, 2015). According to

Mangal (2007), blind student are those who

have making use of braille and other non-visual

sources for their education and student with low

vision are those who have making use of the

residual vision as primary source of their edu-

cation. For the all-round development of every

child, the attitude of parents is an influential fac-

tor. Parents of visually impaired children are

likely to face more difficulties for the impair-

ment of their children. Parental attitude is a

measure or an index of parental involvement.

Individuals with disability are significantly af-

fected by the attitudes of their parents (Altman,

1981).Favorable attitude of parents can en-

Parental Attitude of Visually Impaired Students

- Rumti Das
Ph.D. Research Scholar, Department of Education,

Diamond Harbour Women’s University.

- Dr. Indrani Ghosh
Assistant Professor, Department of Education,

Diamond Harbour Women’s University.
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hance the lifestyle of children whereas unfavor-

able attitude can be the hindrance in their de-

velopment. Parental attitude to some extent

depends upon parenting style.

Parenting style refers to the level of perfor-

mance, demands and expectations of parents

(Sarkar, 2018). Parenting styles are categorized

into four types, namely authoritarian, authori-

tative, permissive and neglectful. Authoritarian

parenting is in which parents are very restric-

tive and impose rules on the child while the child

in return strictly obeys the rules without know-

ing the explanation on why he/she needs to

comply with the rules. Authoritative parenting

is a more flexible parenting compared with the

authoritarian style. Here the child has consid-

erable freedom and is expected to comply with

imposed restrictions.In permissive parenting, the

parents make few demands from the child who

is permitted to do most activities and parents

rarely exert firm control over the child’s be-

havior (Al-Zeraid, Abeer&Uchechukwu, 2019)

and in neglectful parenting styleparents neither

care about their children nor about what they

may become (Njoku&Akaninwor-David,

2019).The parenting style is related to the

adolescent’s goal orientation and school

achievement (Diaconu-Gherasim&Mairean,

2016). Raising a visually impaired child posi-

tive parenting acts as the strongest force which

helps in their proper development (Sarkar,

2018). Education plays a vital role and acts as

a powerful weapon to modify the attitude to-

wards visually impaired children.There are dif-

ferent factors which affect the attitude of par-

ents towards their blind children. These include

the attitude of the society towards disability in

general and blindness in particular, religion, su-

perstitious beliefs and culture (Tirussew et al.,

1995).Wright (1983) stated that parents of

children with disabilities tend to be more over-

protective than the parents of children without

disabilities because they are usually more con-

cerned with the safety of their children

(Cardinali, &D’Allura, 2001).

Review of related literature :

Njoku &Akaninwor-David (2019) identi-

fied four style of parenting, namely authorita-

tive, authoritarian, permissive and neglectful.

The result showed that authoritative parenting

style had significantly higher prediction on so-

cial adjustment of physically disabled students

than other styles of parenting. The study of Al-

Zeraid, Abeer&Uchechukwu (2019) showed

that 57% visually impaired adolescents per-

ceived parenting as authoritative, 28% visually

impaired adolescents perceived parenting as

authoritarian and 15% visually impaired ado-

lescents perceived parenting as permissive but

the differences was not significant. Hamurcu et

al. (2016) identified that the most frequent type

of parental attitude seen in the visually impaired

group was authoritative parenting style. Raya

et al. (2013) said that the authoritative parenting

style and some specific parenting practices like

communication, setting limits, monitoring are

indicated as good predictors of adaptive be-

havior in children. Malik et al. (2018) revealed

that parents of visually impaired students are

facing difficulty in handling their children. The

parents need to cope with parental challenges

with the efforts of teachers collaboratively. The

result of the study of Muhit et al. (2011) re-

vealed that 90% parents is completely unaware

about the schooling system of blind children and

5% parents consulted with the ophthalmologist
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about their blind child. Only 3.7% parents of

visually impaired students had graduation de-

gree and above while about 75% parents had

education up to primary level. Zelalem (2002)

concluded that those parents, who have better

educational level, have positive attitude towards

their blind children and they play positive role

in the overall personality development of their

children. Chakraborty&Dhar (2020) found out

that there exist no significant difference in pa-

rental attitude together or independently to-

wards the visually impaired children of second-

ary level. Lakshmi, Geetha& Murthy (2009)

indicated that there exist a significant difference

in the attitude of the parents towards visually

impaired children in sibling’s attitude, emotional

and social behavior and a significant difference

was noticed in the attitude of the parents to-

wards the concept of integrated education.

Significance of the study :

This study is designed to examine the per-

ceived parental attitude of visually impaired stu-

dents. The researcher hopes that the present

study will provide information about how stu-

dents perceive their parental attitude. This in

turn will helpdifferent governmental and non-

governmental agencies that work for the reha-

bilitation of people with visual disabilities. The

study will also provide information to special

educators, teachers and counsellors on how to

give appropriate support to visually impaired

children and their parents.

Statement of the problem :

The present study is stated as “Parental At-

titude of Visually Impaired Students”.

Operational definitions :

Parental attitude : Parental attitude re-

fers to attitude of parents (mother and

father together) towards their visually

impaired children, as perceived by the

children.

Visually impaired students : The stu-

dents who required special educational

attention because of their vision difficul-

ties. After best medical care, they can-

not see well as compared to the students

with normal vision.

Degree of impairment :Two degree of

visual impairment is considered in the

present study i.e. Blind and Low Vision.

Blindness means having no vision or only

light perception. Low vision refers to the

visual acuity not exceeding 6/18 or 20/

60 and less than 6/60 or 20/200

(Snellen) in the better eye with best cor-

rection.

Poverty level : Students who have Be-

low Poverty Level card issued by Gov-

ernment of West Bengal or similar agency

are considered as students of Below

Poverty Level. Other than that all stu-

dents are considered as Above Poverty

Level students.

Objective :

To find out the differences of parental at-

titude of visually impaired students of

Kolkata with respect to their gender.

To find out the differences of parental at-

titude of visually impaired students of

Kolkata with respect to their degree of

impairment

To find out the differences of parental at-

titude of visually impaired students of

Kolkata with respect to their poverty

level.
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Hypothesis :

H
0
1. There is no significant difference of

parental attitude between male and fe-

male visually impaired students of

Kolkata.

H
0
2. There is no significant difference of

parental attitude between blind and low

vision students of Kolkata.

H
0
3. There is no significant difference of

parental attitude between visually im-

paired students of Kolkata from below

poverty level and above poverty level.

Delimitation of the study :

Only students of class VI, VII and VIII

are considered as sample.

Data were collected from Calcutta blind

school only.

Methodology of the study :

Method : The descriptive survey method

of research was used to carry out this study.

Population : Population of the study in-

cluded all the visually impaired students of

Kolkata.

Sample and sampling technique :  30 vi-

sually impaired students were selected through

purposive sampling technique from Calcutta

blind school, Kolkata, 700034.

Tool : Scale for measuring parental attitude

as perceived by visually impaired students, de-

veloped by the researchers was used for the

collection of required data. The tool has 34

items. The Cronbach’s Alpha reliability was

found to be 0.869 and the face validity was

ensured by taking expert advice into consider-

ation.

Procedure of data collection : Data were

collected through face to face mode from each

sample individually. Considering the disability

of sample to read and write on the printed

questionnaire, the researcher took the help of

tape recorder. At the time of administration of

the tests, taking into consideration the differ-

ences in pronouncing the items from time to time,

the researchers first recorded the questionnaire

on a tape recorder then the recorded questions

were played one after another and the re-

sponses given by the visually impaired students

verbally were recorded by the researchers

manually on the answer sheets of individual

sample.

Data analysis and interpretation :

The obtained data were scored and ana-

lyzed by computing descriptive statistics and

Mann-Whitney U test.

H
0
1. There is no significant difference of

parental attitude between male and female vi-

sually impaired students of Kolkata.

The comparison of parental attitude between

male and female visually impaired students of

Kolkatais presented (Table no. 1) below.
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Table 1 : Mean, Standard Deviation and ‘p’ value of parental attitude between

male and female visually impaired students of Kolkata

Interpretation :

The computed ‘p’ value is .553 is not sig-

nificant at 0.05 level of significance, because

0.05<.553. Hence the null hypothesis has not

been rejected. The mean value (94.00) of male

visually impaired students is lower than the mean

value (105.26) of female visually impaired stu-

dents.

H
0
2.There is no significant difference of

parental attitude between blind and low vision

students ofKolkata.

The comparison of parental attitude between

blind and low vision students of Kolkatais pre-

sented (Table no. 2) below.

Table 2 : Mean, Standard Deviation and ‘p’ value of parental attitude between

blind and low vision students of Kolkata

Interpretation :

The computed ‘p’ value is .178 is not sig-

nificant at 0.05 level of significance, because

0.05<.178. Hence the null hypothesis has not

been rejected. The mean value (114.56) of low

vision students is higher than the mean value

(95.38) of blind students.

H
0
3.There is no significant difference of

parental attitude between visually impaired stu-

dents of Kolkatafrom below poverty level and

above poverty level. The comparison of pa-

rental attitude between visually impaired stu-

dents of Kolkatafrom below poverty level and

above poverty level is presented (Table no. 3)

below.
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Table 3: Mean, Standard Deviation and ‘p’ value of parental attitude between visu-

ally impaired students of Kolkatafrom below poverty level and above poverty level

Interpretation :

The computed ‘p’ value is .502 is signifi-

cant at 0.05 level of significance, because

0.05<.502. Hence the null hypothesis has not

been rejected. The mean value (109.90) of vi-

sually impaired students who belong from the

below poverty level is higher than the mean value

(96.75) of visually impaired students who be-

long from the above poverty level.

Major findings :

There is no significant difference of pa-

rental attitude between male and female

visually impaired students ofKolkata.

There is no significant difference of pa-

rental attitude between blind and low vi-

sion students ofKolkata.

There is no significant difference of pa-

rental attitude between visually impaired

students of Kolkatafrom below poverty

level and above poverty level.

Though there is no significant difference of

parental attitude in each of the above mentioned

cases yet it may be said that between male and

female visually impaired students it has been

noted that parental attitude towards female vi-

sually impaired students (mean value =105.26)

is more favourablethan the male (mean value

=94.00). This is due to the fact that parents are

over protective towards the visually impairedgirl

which again is a reflection of societal attitude

towards girls. In case of visual impairment it

has been observed that parents of low vision

students (mean value =114.56) are more con-

cerned about the all-round wellbeing of their

child as low vision students are a part of the

inclusive system in education while parents of

blind students (mean value =95.38) often re-

sign to their fate and does the least that can be

done in our societal structure. Having schools

for blind children is not enough to ensure edu-

cation of the blind. A barrier free environment

is needed for these children to pursue their edu-

cation successfully. Many parents find it diffi-

cult to commute with blind children in the city.

Sensitization of the general population is a pre-

requisite. From the study it has also been found

that parents of visually impaired students who

are economically well off (mean value=109.90)

are more concerned about their ward while

those from below poverty level (mean value

=96.75) do not have adequate means to invest

in their child’s future development. The per-

ceived parental attitude of visually impaired stu-

dents reflects these observations.
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Conclusion :

The National Education Policy 2020 states

that ‘The education system must aim to ben-

efit India’s children so that no child loses any

opportunity to learn and excel because of

circumstances of birth or background’.

Hence it is time that we thrive for an inclusive

society with an inclusive environment. If only

we can do so then parents of children with

physical or mental impairment will not consider

their children as burden to be borne, resulting

in a changein the parental attitude. Perceived

parental attitude is a very important factor for

child’s mental growth. So, it is essential that the

home and school should work together, espe-

cially for children with disabilities. Parents are

the partners in the education of their children;

the role of parents should actively support and

enrich the learning process.With positive pa-

rental attitude children, abled or disable, can

achieve whatever they ought to.
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Abstract :

The principal preceptor of Gandhian

economy for rural development, J.C. Kumara-

ppa had a vision on national building through

evolving unique and innovative strategies which

are more appropriate to Indian social settings.

His angle of vision was directly connected to

the poor and downtrodden, women agricultural

labour and small formers etc… With the knowl-

edge he gained in USA and London his con-

cern towards Indian fellow beings made him to

draft an without equal plan of action for holistic

and balanced development in all the sector in

rural India highlights the core concept of J.C.

Kumarappa for rural development such an ag-

riculture, village industries and rural adminis-

tration etc… which were so for sidelined by

the several governments but this proposed

programmes are very much relevant to the con-

temporary India.

Keywords : Rural development, Gandhian

thought, Poor, Small Scale Industries

Introduction :

Betterment from one stage to another stage

with positive change is development. In other

words, change from one level to the desired

level is development. It may be natural or

planned. Rural development is the process of

increasing the quality of life and economic well-

being of people living in villages. India known

as the land of villages statistically speaking de-

spite the fact that the rate of urbanization is on

rise, the estimated percentage of people living

in villages is nearly 70. It is needless to say that

India’s development lies in the development of

villages across the country in all the sectors.

The standard of life of people, availability and

accessibility of the infrastructure basic ameni-

ties, social cohesiveness and economic growth,

optimum utilization of natural resources for

overall development of the people are some of

the main indicators of rural development.

As far as country like India is concerned

which is noted for its diversified characters in

different forms a strategy with futuristic vision

for holistic development of the nation was felt

necessary. Different freedom fighters, eminent

scholars, social reformers, and political lead-

ers have has evolved different strategic plan

according to their perspectives and anticipa-

tions. In this paper the scholar has made a

modest attempt to explain the angle of vision of

J.C. Kumarappa on rural development in In-

dia, covering main programmes such as agri-

culture, village industries etc.

About J.C.Kumarappa :

Born on 4th January 1892, in Thanjavur he

completed his schoolings in Doveton College,

Madras and pursued his higher studies in USA

where he did his M.A Economics degree at

Colombia University after five years of appren-

ticeship in London. He qualified as an incorpo-

rated accountant and was enrolled as Charted

Accountancy Course (FSAA). He returned to

India in 1919 and set up practice as an auditor

in Bombay. His firm was Cornelius and Davar.

Vision of J.C. Kumarappa on Rural Development

- Dr T. Asokan
Associate Professor, Department of History, Bharathidasan

University, Tiruchirappalli, Tamilnadu.

- V. Saranya
Ph.D Scholar (FT), Department of History, Bharathidasan

University, Tiruchirappalli, Tamilnadu
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He was also vice-principal and part Time pro-

fessor in Davar’s college of commerce. He was

a westernized Indian. After ten years of prac-

tice, he went back to USA for further studies in

Economics at Colombia which is said to be the

turning point. His intensive study of Indian fi-

nance revolutionized his mental outlook. He

wrote a revolutionary thesis on ‘Indian Finance’

which he wanted to publish in India after his

return. On the suggestion of his friend, he sub-

mitted the thesis first to Gandhiji. Impressed

by the content of the thesis, Gandhiji he pub-

lished the thesis in his Young India in weekly.

After establishing good relationship with

Gandhiji, he dropped the idea of continuing the

old auditor profession though it fetched name

and fame along with money. The lucrative pro-

fession had not attracted for him in any way.

He then becomes a patriot. He was assigned

to conduct survey on the economic conditions

of a group of 50 villages in the state of Gujarat.

Then he was given the onerous task of editor

to Young India when Gandhiji was in jail due to

his salt Satyagraha movement. He then be-

comes a full time national servant to work for

the betterment of the down trodden masses of

rural India. He had been a leading authority on

Gandhian economics and also general secre-

tary of the all India village industries associa-

tion since its inception. He was the member of

various committees such as national planning

committees and its sub committees, the eco-

nomic Programme Committee of the All India

Congress Committee and the Agrarian Reforms

Committee. Above all, he was the exception-

ally qualified to interpret Gandhiji economic and

social ideology.

Vision of J.C. Kumarappa on Rural Devel-

opment :

Gandhian ideology of Economic develop-

ment in general and rural development in par-

ticular had not gained significance as that of his

contribution in the fighting against Britishers for

political freedom. Being direct follower of

Gandhiji for his ideology, J.C. Kumarappa’s

policies were also set aside by the congress

government the then ruling party after indepen-

dence. His economic policies and ideology was

direct opposition of the congress government.

First Prime Minister of India Pandit Jawagarlal

Nehru, advocated heavy industries based on

the borrowed high technologies, advisers capi-

tal and unequal international trade. J.C.

Kumarappa vehemently opposed these poli-

cies as they bound to generate lopsidedness

and destruction of small scale industries in rural

India.

The concept of village development such as

self reliant, self sufficient, welfare of all which

were advocated by the Gandhiji and his fol-

lowers were sidelined by the central govern-

ment run by the congress particularly after as-

sassination of Mahatma Gandhi. It is now

realised that even after 63 years of indepen-

dence the problems faced by Indian at the time

independence are remaining unchanged. Par-

ticularly the problems like poverty, unemploy-

ment, starvation to death, rural to urban migra-

tion, religious riots, cast clashes and racial con-

flict etc….. Had the government both at the

central and the state genuinely implemented the

ideology of J.C.Kumarappa, many rural socio-

economic and religious problems that all cur-

rently existing would have been averted.
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Now let us see the vision of J.C. Kumarappa

on Rural Development.

Agriculture :

Rural Development depends mainly on ag-

ricultural development, according to J.C.

Kumarappa the land is a social asset the vital

activity rural economy, Agriculture as the name

itself includes the word, culture; it is not with

commercial motive. Agriculture is an activity

cultivating crops for feeding in the rural poor

who are starving in million in India. So among

all crops in the food crops should be given top

priority as this is first and basic need of human

being followed by clothing and shelter.

J.C. Kumarappa’s vision towards agricul-

ture to meet the food demands of the local

people first for which he suggested that the vil-

lagers should find out the total number of acres

readily available for cultivation. Then the total

land is divided into different parks for cultivat-

ing different types of crops. A major portion of

the land be allotted for growing food crops like

paddy, wheat, millets and cereals etc… followed

by crops for non food items like cotton , to-

bacco jute be cultivated as basic raw materials

for smooth running of small and cottage indus-

tries which again aiming at meeting the needs

of local people.

J.C. Kumarappa was very particular that in

deciding the size of the land, quality and quan-

tity of agriculture production in the allotted land

is to be determined according to the size of the

local population. Thus leading to making every

village is as a self sufficient unit for human be-

ings.      He also recommended the growing for

fodder crops for meeting the demands of cattle

population in the villages. Thereby he wanted

to avoid purchasing fodders from outside the

village by spending money which will affect in

the village economy. He was very firm in his

vision that the hard earned money by the rural

poor, illiterate people should not go outside the

village.

J.C. Kumarappa was of the opinion that

cultivating commercial crop like tobacco, jute,

sugarcane for commercial purpose is doubly

wasteful as the greed of farmers making money

by growing such commercial crops may tend

to reduce the size of the land allotted for culti-

vating food crops. Though money is needed

yet not be it should not at the cost of food crops.

J.C. Kumarappa was not totally against earn-

ing money but he suggested that farmers can

earn money by selling the agricultural product

over and above the local requirements. J.C.

Kumarappa was dead against the application

of chemical fertilizers and pesticides explaining

that if the formers exploit the land to the fullest

extent by using these chemicals they would be

exhausting its fertility faster than the ability of

the soil to regain itself. Moreover the fertile land

would soon become deserts.

Put it in a nutshell the vision J.C. Kumarappa

towards agricultural includes

i) Achieving self reliant in the village

ii) Preserving the fertility of the land for gen-

eration

iii) Encourage cottage industries with locally

available raw materials

iv) Checking rural to urban migration

v) Relieving farmers from middle man ex-

ploitation

vi) Making farmers to lead a peaceful co-

existence with all the sections of the
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people cutting across the religion, caste

and sub caste etc..,

Rural Industries :

As far as J.C.Kumarappa’s vision on rural

industries is concern handmade materials are

superiors than the factory made materials. In a

country like India where village population pre-

dominates the national economy and its poli-

cies should be framed appropriate to Indian

rural, socio- economic cultural and geographi-

cal conditions. The type of economy to be fol-

lowed may slightly vary from place to place and

season to season. According to the very loca-

tion of the villages He was insisting that every

village should get suitable economy.

According to J.C. Kumarappa industrializa-

tion is to be made inconsonant with the demand

of each village according to their social settings.

He advocated that village cottage and small

scale industries are providing more employment

to the local people who are illiterate, semi liter-

ate unskilled and semiskilled.

J.C. Kumarappa stressed the economic

policy of Gandhiji that without village and cot-

tage industries the Indian peasant doomed. He

can’t maintain himself from the produce of the

land he goes needs a supplementary industry.

He further substantiated that rural industry for

the development of village economy should

encourage the entrepreneurial and technical skills

of the rural unskilled labours.

The justification that J.C. Kumarappa’s

given for encouragement of village and cottage

industries are

i) Less skill is required

ii) Opportunities for employment is more

iii) It avoids major accidents and deaths in

the factory machineries as it involves only

a small instruments

iv) Though the production is lower, yet the

profit and duration of employment is con-

sistent

v) Chances of strike and agitation by the

worker against the boss is minimal

vi) It is not harmful to the natural environ-

ment and

vii) It avoids rural unemployment problems

thereby preventing people from rural to

urban migration

Ideal Rural Society :

One of the core concepts of J.C.Kumara-

ppa is the building up of an ideal rural society.

It is the understanding that the every human

being from child to aged must be given au-

tonomy or freedom. In his words any non vio-

lent social organization is predicators on pro-

viding complete freedom to every individual. It

is based on material and spiritual autonomy.

‘Good Work’, the slogan he used was the ap-

propriate technology movement according to,

J.C.Kumarappa work has two important com-

ponents of which one is the ‘creative element

the other one is toil and drudgery’. Whereas

the former makes for the development and hap-

piness of the individual the later is laborious and

causes unhappiness. As far as village Panchayat

is concern J.C. Kumarappa advocated a coun-

cil member of which are nominated by the

people without political interference.

Each village should form a self contained

governess. All the members in the village should

collectively work for the village development.

Any dispute be it family, land, neighborhood,

money transaction or between families has to

be resolved or settled amicably within the vil-
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lage itself by a constituted body of members of

aged people.

The important vision of J.C. Kumarappa is

that every adult in the village, irrespective of

religion, caste, educational level, profession

earning capacity should respect the village.

Everyone should be aware of the problems

needs and the solution to the problems in the

village for which elders should give sensitiza-

tion to the youngsters. The so trained young-

ster should come voluntarily to shoulder the

responsibility of taking part in rural develop-

ment activities.

With regard to village tax collection, the fixa-

tion of tax amount is according to the standard

of life and affordability of the rural people. The

taxes so collected should be spent for the rural

development by the people themselves. By any

means the money collected in the form of dif-

ferent taxes should not go to outside the village

particularly to the cities, towns Village

Panchayat should always keep public affairs in

the top priority particularly improving the infra-

structure facilities like drinking water, drainage

electricity connectivity public address system

and environment production. With regard to

rendering justice to the people, it should be

speedy and less expensive. The council ren-

dering justice should be unbiased without af-

fecting the moral prestige sentiments, and value

of all the section of the people.

Apart from the above J.C. Kumarappa has

distinguished vision for rural development with

different polices. He was a strong supporter of

rural economy, mass production, division of

labours, decentralization of power, preserva-

tion of environment, upholding moral and hu-

man values, guided for peace and non violence.

J.C. Kumarappa was dead against the usage

of technological development, establishment of

huge factories, large scale industries, exploita-

tion of formers, village violence and war in the

rural areas which have always been a stum-

bling black on the way to rural development.

Conclusion :

With the technical development, liberaliza-

tion policy, privatization and globalization fre-

quent change of government at the central due

to political awareness of the voters still India is

under the category of third world countries.

Even after the decades of independence India

is still struggling hard to fight against the age old

social problems like poverty, unemployment,

starvation, migration, unbalanced growth, the

state of wide gap between rich and poor and

rural and urban way of life. Many studies proved

that it is purely because of gap between of the

programme and the people. The top down ap-

proach in evolving new programmes and its

implementation were the reason for the failure

in the attempt to tackle social problems. If the

vision of J.C. Kumarappa on rural develop-

ment had been implemented from the year one

of independence, India would have resolved

all this problems. There is a good sign of re-

constructing J.C. Kumarappa’s economic

policy in India in the recent years. Decentrali-

zation of power, 73rd, and 74th amendment to

Indian constitution is some of the indicators of

it. In a democratic country like India the plan,

policies and vision as J.C. Kumarappa is the

need of the hour.
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Abstract :

Empowerment has socio-economic, politi-

cal, cultural and emotional dimensions. The

concept of gender equality, gender justice and

empowerment of women are recognized glo-

bally and act as a key element to attain progress

in all areas of development. Kudumbashree

mission has focused on the empowerment of

women in all the above aspects. It is a model

of development mainly focused on the inclu-

sive development of the marginalised and seg-

regated women providing a common platform

to discuss all their issues. The aim of the

Kudumbashree mission is to improve the living

standard of women in rural areas and introduc-

ing micro-credit, poverty alleviation

programmes and productive enterprises. There-

fore, in order to improve the current situation

of women in the state, the involvement of gov-

ernmental and non-governmental organisations

are necessary. Naturally, the mission attained

worldwide attraction as an instrument for

women empowerment.Thus,   this study is fo-

cused on the impact of Kudumbashree on the

empowerment of women in Kerala.

Kudumbashree made a significant contribution

to fight against the covid 19 pandemic.Thus,

this study has been undertaken to evaluate the

key activities undertaken by Kudumbashree

mission for women empowerment in Kerala.

Keywords : ASRAYA, ADS,Balasabha,

BUDs, CDS, Covid-19, Neighbourhood

Group, Empowerment

Introduction :

Development is the basic right of every hu-

man being. Without development basic socio-

economic political rights of people cannot be

satisfied. It is considered that real development

is possible only if thewomen and men work in

equal terms. As Jawaharlal Nehru commended

on women development as “in order to awaken

the people it isthe women who has to be awak-

ened first. Once she is on the move, the house-

hold moves, thevillage moves, thecountry

moves and thus we build the India tomorrow”.

Women Empowerment includes the situation of

empowering women which enables in solving

all issues and problems faced by women of

being labelled as “Second Sex”. It also refers

to an enhanced condition of social, economic,

political and legal power for the women, where

one can lead a dignified life. The meaning of

empowerment can vary according to different

contexts, both time and space and there is no

common accepted definition given to empow-

erment. Difficulty in defining empowerment also

emerges from the fact that there exists different

forms of empowerment that is Social, Economic

and  Political  Empowerment. Women’s Social

empowerment provides them easy and equal

access to all basic services and enables them

to realize their full potential. Economic empow-

erment gives women the power to earn income

and can sustain herself. The financial self-reli-

ance of women both in the household and in

external environment leads to the empowerment

of women in the other sphere.Political Empow-

erment is considered to be the key to gender

equality and gender justice. Political equality

includes not only the equal right to franchise

Women Empowerment : The Kudumbasree Mission in Kerala

-Arun S Kaimalil, Research Scholar, Mahatma Gandhi University, Kottayam, Kerala.
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but also the right to gain access to the formal

institutionalised centres of power.1

The concept of gender equality, gender jus-

tice and empowerment of women are recog-

nized globally and act as a key element to at-

tain progress in all areas of development.As part

of this Kudumbasree project was started in

Kerala in 1998. The programme was structured

by the Government of Kerala with the active

support of the Government of India and

NABARD.Women Empowerment is one of

thevisions of Kudumbasree along with poverty

eradication from society. The aim of the

Kudumbashreemission is to improve the living

standard of women in rural areas and introduc-

ing micro-credit and productive enterprises.

Therefore, in order to improve the current situ-

ation of women in the state, the involvement

ofgovernmental and non-governmental

organisations are necessary.

Kudumbashree : An Overview

Kudumbashree is the women empowerment

programme introduced by the State Poverty

Eradication Mission of the government of

Kerala. The concept calledKudumbashree

means ‘prosperity of the family’. Kudum-

bashree was organised in 1997 following the

recommendations of a three-member Task

Force appointed by the Kerala State Govern-

ment. Its formation was on the basis ofthe devo-

lution of powers to the Panchayat Raj

Institutionsin Kerala, and the Peoples’ Plan

Campaign.2

Structure of Kudumbashree :

Kudumbashree has three tiers of commu-

nity-based organization for its efficient and

decentralised administration. Neighbourhood

group (NHG ) is the lowest tier which includes

15 to 40 women members from poor families.

Meetings are organised on a weekly basis, in

the residence of one of the NHG members. The

Area Development Society (ADS) is the sec-

ond tier and they are formed at ward level-

panchayat, municipality or a corporation by

joining 10-15 NHGs. The Community Devel-

opment Society (CDS) is the highest tier

organised by union of all the ADS members in

the respective panchayat, municipality and cor-

poration. It monitors the thrift and credit activi-

ties of NHGs at these levels (panchayat or

municipality or corporation level

Kudumbashreetries to address the specifi-

cally marginalised and vulnerable group in so-

ciety like children, women, ST and destitute.

The following Programmes functions under the

social development through Kudumbashree.

1. ASsraya

2. BUDs

3. Balasabha/ Bala Panchayath/Holistic

Health

4. Elderly Inclusion

5. Tribal Special project

ASRAYA-Destitute Rehabilitation Project:

ASRAYA is a destitute rehabilitation pro-

gram organised by Kudumbashree. This pro-

gram is for the poorest of the poor population.

While enforcing the poverty relief programmes,

it was observed that the programmes enforced

by the Government and other agencies never

reach this population.

The project implemented to address social

issues like lack of food, health problems includ-

ing chronic illness, pension, educational facili-

ties to children, land for home, shelter, drinking

water, safe sanitation facilities, skill develop-
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ment, employment opportunities, etc.

Asrayastarted with a demand based approach.

It was primarily initiated over the gram

panchayat areas in the state. Panchayats which

were willing to take up the sensitive task of

improving the livelihoods of such peopleand

meet at least 75 per cent of the cost of the

project were identified for piloting the project.

Today,it is implemented in 1042 local bodies,

including the gram panchayats, municipalities

and corporations across the Kerala state.

The success of this particular programme

has been attributed to quite a few reasons, the

most important of which would be the con-

scious decision to reach the sections of popu-

lation that were untouched by the usual local

self-government programmes, having transpar-

ent criteria for inclusionof the poor and under-

standing the concept of need holistically.

BUDs School (a special school for disabled

children) :

The first BUDs school startedat Venganoor

Panchayat in 2004. The entry and exits to these

schools stood away from all sorts of discrimi-

nation based on caste,religion or class. To avoid

the sin of labelling and stigma toward mental

retardation the school was named as “BUDs”.

Kudumbashree decided to shift the focus

from school age group to post school age

group. The government of Kerala accordingly

approved the innovative model. BUDs Reha-

bilitation Center was formed thus in 2013.The

center focuses on the rehabilitation, training and

day care of these mentally challenged persons.

It follows a unique rehabilitation approach

which ensures the participation of all the stake-

holders associated with it. At present there are

181 BUDS institution in Kerala.

Balasabha :

Balasabhais a collective attempt of children

to ensure their participation inthe local Gov-

ernment level and in their community. It aims to

accomplish the following:

1. Thrust on the overall development of chil-

dren through enhancing their creativity

and leadership skills.

2. Constituted on a model promoting

democratic practices, analytical thinking

and decision-making among children.

3. Holistic development of children through

addressing the social and emotional sup-

port for children.

Balasabhais organised on the basis of a

three-tier system as NHG, ADS and CDS lev-

els. MajorProgrammes and Activities of

Balasabhaare;

Regular Balasabha meetings based on dif-

ferent themes, BalaPanchayath Meeting, Bala

Parliament District and State level, August 15th

Independence day Celebrations, Onakkoo-

ttam, Summer Camp, Gandhi Jayanthi

Programme, Carrier guidance for ST students,

Carrier guidance and leadership training in-

cludes civil service guidance for the children

from poor family, Holistic health programmes

and Agriculture related activities, Maths day

programmes, Bio diversity initiative, Workshop

on media and Programmes related to child rights

are the major district initiatives of Balasabha.

Elderly Inclusion :

In the present scenario, the care of elderly

people has turned out to be a major develop-

mental issue in Kerala. As an intervention to

this issue the elderly inclusion program would

mainly focus on.
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Mobilisation of elderly into

Neighbourhood Groups.

To provide social, emotional and psy-

chological support

To create a system for protecting the

rights of elders at panchayath level

Mapping of vulnerabilities through a par-

ticipatory process at the community level

To ensure an economic support for ac-

tive and assisted elders though livelihood

programmes

Tribal Special Project :

The Tribal special project is an initiative of

Kudumbashree, working with the collaboration

of the Tribal department to address the special

issue of the tribal population in the state. The

project primarily targets at bringing the

marginalised tribals under the aegis of the

Kudumbashree network and provide them sup-

port with facilities which were otherwise less

accessible or denied, as part of its poverty

eradication mission. The aim of this mission is

to plan with the active convergence of various

government and non-government agencies as

well as departments.3

Kudumbashree activities during Covid 19:

During Covid-19 pandemic, Kudum-

bashree started to make face shields, a

protective gear for medical staffs.

In Kerala, 1144 community kitchens

have started in Panchayats and Munici-

palities with the help of Local Self Gov-

ernment Institutes. Out of these, 379

have been started as budget hotels of

Kudumbashree. Budget hotels provided

meals at an amount of  20 rupees per

meal.

Kudumbashree provided food or related

services to people who are under ob-

servation at Corona Care Centres.

Kudumbashreehassuppled cloth bags

toSupplyCofor the distribution of  87

lakh grocery kits. 802 tailoring units have

started and produced 20,90,353 cloth

bags.

The Women and Child Department has

instructed Kudumbashree that there

should not be any dearth in the supply of

AmruthamNutrimix powder due to

lockdown restrictions.

There are 1,54,858 destitute families in

Kerala with 1,14,719 elderly members

(above 60 years of age). Kudumbashree

has enlisted 2176 resource persons to

call these families with elderly members

once in five days.

Kudumbashree also contacted those

above 60 years of age who are in quar-

antine and enquire about their needs and

ensure that they receive various service

needed in convergence with Health and

other Departments.

Through 360 community counsellors of

Kudumbashree, counselling and mental

support is given to those in need to coun-

teract various mental issues faced by

them in relation to Covid-19 and

lockdown.

Kudumbashree conducts IEC campaign

through Snehitha centres to reduce men-

tal strain.

Kerala Government has started a new

portal named ‘Sannadhasena portal’ dur-

ing Covid 19 pandemic. Thousands of
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Kudumbashree members registered in

the portal as volunteers and worked as

directed by the government.

Kudumbashree joint liability groups

across the state have voluntarily stood

together for Community kitchens during

Covid 19 for providing food for affected

people.

To utilise the lock down period effec-

tively almost all district kudumba-

shreemission teams of agriculture has ini-

tiated activities to promote vegetable

cultivation. This includes kitchen gardens,

vegetable gardens, organic farming, seed

distribution programmes, tuber crops

cultivation etc.

Kudumbashree is the state nodal agency

ofDeenDayal Upadhyaya Grameen

Kaushalya Yojana project. At present

6999 students are training in 167 courses.

Civil Supplies Department of Kerala has

asked the help of Kudumbashree volun-

teers to prepare grocery kits for 87 lakh

families. The same has been undertaken

by Kudumbashree.4

Suggestions :

Continuous and rigorous leadership train-

ing required for individual and group

members.

Long duration funding with low interest

rate is required for sustainable women

empowerment via Kudumbashree.

Support from family is the most impor-

tant factor.

Women empowerment and awareness

program should be conducted at regular

intervals.

24 X 7 Helpline numbers are required

for proper guidance.

Audio visual aids and programs like ra-

dio, television etc. will boost the

womenempowerment and development

strategies.

Entrepreneurship as a subject should be

taught as part of the school and

graduatecurriculum.

Regular and state regulated marketing

facilities for Kudumbashree products is

necessary for the running of Kudum-

bashree  products.

Conclusion :

Kudumbashree with its core mission is to

wipeout poverty through women empowerment

and thousands of poor and the marginalised

population are building their lives, their families

and their society through these neighborhood

groups. . It has contributed to the socio eco-

nomic development of the women both in rural

and urban areas through the programnmes of

livelihood development. Kudumbshree has en-

hanced entrepreneurship and leadership, and

the capacity of women to work and earn to-

gether. The status of women family has thus

substantially improved. The International Con-

ference on Population and Development in

Cairo (1994) clearly pointed that the policy

makers of state should understand the contri-

bution of women in the development process.

Empowering women and improving their so-

cial and economic status are essential ingredi-

ents for realising the full potential of economic

and political development of the entire society

and it ensuring sustainable development.

During Covid 19 pandemic the activities of
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Kudumbashree were a model for all develop-

ment activities of the whole of India. Its activites

covered the supply of essential goods to af-

fected people including food, medicines, clothes,

and preventive measures. The members of the

Kudumbashree were very much in active in

provoding alternative solutions during the pe-

riod covid 19 pandemic. Poverty is a multi di-

mensional issue.If there is poverty it will crept

into the life of marginalised sections of society

especially women and children. Kudumbashree

provided a helping hand to the women folk and

it would provide gender equality and social jus-

tice in the society.
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Abstract :

O. Henry is a 19th century famous Ameri-

can short story writer who is famous for his

surprise endings. His themes and characters

main replicate the lives of people belonging to

lower strata of society. He dominantly wrote

about poor shop girls, prostitutes, hobos, crimi-

nals, thieves etc. While the world sees these

people as outlaws, he brilliantly depicts the other

side of their lives filled with goodness, kind-

ness, love, friendship, discouragement, ill fate

etc. The theme of ‘love’ is one of the highly

explored and experimented themes by O.

Henry. He explores thorough different kinds of

love – ludic love, erotic love, pragmatic love

and fake love for money and material riches

and explores how these different shades of love

drive their decisions and life. The present pa-

per tries to critically examine the depiction of

pragmatic love portrayed by O. Henry. For this,

three shorts stories are selected. Each story is

critically examined to understand the pragmatic

love between the characters and how it plays a

major role for sustenance and success of their

relationship.

Keywords : Love, Pragmatic Love, Com-

mitment, Marriage.

O. Henry is a 19th century famous Ameri-

can short story writer who is famous for his

surprise endings. His surprise endings earned

him name as ‘the American de Maupassant’

(Smith 6). Though he is not much recognised

for his writing style of ‘local colour’ – imitating

the colloquial accent, it makes his stories greatly

humours and relatable, and making his writing

distinguished from other writers of his times.

Coming to his themes and characters, he is a

distinguished writer for dominantly depicting the

lives of people belonging to lower strata of so-

ciety. He wrote about poor shop girls, prosti-

tutes, hobos, criminals, thieves etc. While the

world sees these people as outlaws, he bril-

liantly depicts the other side of their lives filled

with goodness, kindness, love, friendship, dis-

couragement, ill fate etc.

Of all the themes he painted on his beautiful

and vast canvas of above-four hundred short

stories, ‘love’ stands distinguished for his re-

markable treatment and portrayal. “O. Henry

shows in these[his] stories that the love is the

richest thing in life. Those who are in love, they

don’t need any material thing” (Gadge j2). He

explores through different kinds of love – ludic

love, erotic love, pragmatic love and fake love

for money and material riches that exists be-

tween the characters and portrays how these

different kinds of love drive their decisions and

life. The present paper tries to critically exam-

ine the depiction of pragmatic love portrayed

by O. Henry. For this, three short stories – “The

Trimmed Lamp”, “The Pendulum” and “Be-

tween Rounds” are selected. Each story is criti-

Precipitating the Concurrence of ‘Pragmatic Love’ in O. Henry’s

Trimmed Lamp, The Pendulum and Between Rounds

- Dr. Siva Nagaiah Bolleddu
Associate Professor, Department of English, Koneru

Lakshmaiah Education Foundation – Deemed to be

University,  Guntur, A.P.

- Dr. Kola Aravind Mudhiraj
Assistant Professor, Department of Humanities and Social

Sciences, MLR Institute of Technology, Dundigal,

Hyderabad, Telangana.
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cally examined to understand the pragmatic

love between characters and how it plays a

major role for sustenance and success of their

relationship.

A Dictionary of Psychology by Oxford

defines pragmatic love as one “that is practical

and utilitarian” (Pragmatic Love). Here the

‘practicality’ means that the love is not born

out of first looks or attraction. But it is gradu-

ally developed and solidified over the time based

on the assimilation of actions and attitudes of

the partners. And it is ‘utilitarian’ because this

kind of relationship gives the first preference to

the benefit of their counterparts than their own

interests. Though the definition of pragmatic

love varies to some extent in various sources,

the widely accepted characteristics of this love

involve consistency, companionship, commit-

ment and emotional closeness. In the next sec-

tions, the article tries to explore these charac-

teristics in the select stories.

Coming to the first one, “The Trimmed

Lamp” is a short story of two young shop girls,

and friends, Nancy and Lou who were in search

of best life partners. Both the girls are in search

for rich guys, believing riches will bring them

happiness and satisfaction in life. Lou already

had a suitor, Dan, who had a decent earning.

Dan truly loved Lou and agreed for all her

wishes. Wherever Dan takes Lou, Nancy

should also be welcomed. Dan “bore the extra

burden heartily and in good cheer” as per the

wishes of his love (Henry “The Trimmed Lamp”

15). In some instances when Dan feels “Lou’s

clothes that increased in conspucuity rather than

in style”, he calmly digests it, only because Lou

likes it (Henry “The Trimmed Lamp” 14-15).

This clearly shows the nature of Dan being al-

ways ready to accept the wishes of his love,

irrespective of his feelings. Instead of confront-

ing her, he always tried to assimilate with the

attitudes of Lou, only to put her happiness

above his own interests. As Nancy always ac-

companied them, she got the opportunity to

understand the nature of Dan’s love. When Lou

deserts Dan for a millionaire, she gets more time

to spend alone with Dan. Over the time they

become close and love develops against each

other. She finally realises relationship with a

person like Dan who is understanding, adjust-

ing and loyal is more worth than having riches.

She expresses her joy to her friend Lou at the

end saying “I’ve made my catch—the biggest

catch in the world” and finally marries Dan

(Henry “The Trimmed Lamp” 20). Here O.

Henry tries to portray that true love is worthy

than having riches. More than that, O. Henry

tries to colour that it is the pragmatic nature of

the love between Nancy and Dan that brought

success to their relationship and the real happi-

ness to Nancy’s life.

The next short story “The Pendulum” is an-

other remarkable story which brilliantly portrays

pragmatic relationship. The short story is about

a couple, John and Katy, only two years old in

marriage. The story starts with narration of

John’s routine life, particularly the part of going

back to home after his office ends. He imag-

ines every scene he has to go through at home.

He feels no interest of how Katy welcomes him

at the door. He has no interest for the food

cooked by Katy. He feels content reading

newspaper than spending his rest time with

Katy. If he feels a little more bored, he doesn’t

not bother to leave her and go to his friends to

play poker. This was how uninteresting rela-
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tionship was with Katy for John. But he realises

the love of Katy towards him only when she

leaves him to attend her ailing mother. He sud-

denly misses every part Katy did, from the

moment he enters home to the moment he closes

his eyes at night, which were all boring once.

O. Henry describes:

To-night John Perkins encountered a tre-

mendous upheaval of the commonplace when

he reached his door. No Katy was there with

her affectionate, confectionate kiss. The three

rooms seemed in portentous disorder. All about

lay her things in confusion. Shoes in the middle

of the floor, curling tongs, hair bows, kimonos,

powder box, jumbled together on dresser and

chairs — this was not Katy’s way. With a sink-

ing heart John saw the comb with a curling cloud

of her brown hair among its teeth. (Henry “The

Pendulum” 44)

Though initially it might seem for any reader

that the marriage is a failure, O. Henry sud-

denly brings to surface the bond that gets de-

veloped underneath, invisible to eyes, which

would not let the relationship fail. O. Henry

describes John’s realisation that “He had never

thought what existence would be without Katy.

She had become so thoroughly annealed into

his life that she was like the air he breathed —

necessary but scarcely noticed” (Henry “The

Pendulum” 46). O. Henry tries to portray that

it is only a matter of time for that special bond

to manifest. He also strongly attempts to say

that through these visible ups and downs in a

relationship, an invisible bond gets knitted slowly

beneath. And surprisingly at the end of the story,

where any reader expects John to be forever

valuing Katy’s love, O. Henry continues the

story writing John leaving Katy again, to play

poker with his friends, after her return. This is

only to convey that though they can have some

gap between them, their relationship never fails

because of the bond getting knitted underneath

– the pragmatic love.

“Between Rounds” is another humorous and

wonderful short story portraying the pragmatic

love between a husband and life. Mr. and Mrs.

McCaskeys are like any other young couple

living in an apartment in 19th century New York

city. They never go through an hour without a

quarrel. Anything and everything is a point of

quarrel for the both. The night the story is set,

the quarrel starts between the husband and wife

in the first scene of the story when the husband

returns home form office. Where there was no

need of any insulting words, Mrs. McCaskey

does it by welcoming her husband with disre-

specting words. This incites Mr. McCaskey to

revert in the same way, only to increase the fight

there after. It starts with insulting words to rep-

artee to throwing utensils against each other, till

they insult each other’s ancestors. They sud-

denly stop this when they get disturbed by the

rumble in the floors below as a kid goes miss-

ing. They suddenly forget their quarrel and start

talking about the missing kid. This conversa-

tion leads Mr. McCaskey to shower affection

on his wife when she expresses grief over the

boy. During the conversation, both apologize

to each other. “Mrs. McCaskey, softly” apolo-

gizes “I’m sorry I was hasty wid ye.” (Henry

“Between Rounds” 38). Mr. McCakey replies

same way by saying “Sometimes I’ve been ugly

and hard with ye, Judy. Forget it.” (Henry “Be-

tween Rounds” 39). The reader is given a sud-

den shift of mood and emotions between the

couple. Again after a few moments, when the
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missing boy is found, they resume their fighting

like always. The police character in the story

who comes to investigate the missing of child,

who is also a routine patroller of the area hears

the resuming of the sound of fight in

McCaskey’s home. He doesn’t react about it

because it was a very common phenomenon

for them.

Policeman Cleary came back around the

corner as the crowd dispersed. Surprised, he

upturned an ear toward the McCaskey apart-

ment, where the crash of irons and chinaware

and the ring of hurled kitchen utensils seemed

as loud as before. (Henry “Between Rounds”

40)

Here the reader is again given a sudden shift

of mood. This is shown only to portray that it is

a habit for them to fight and love often. The

fight never ends and the love never fades. The

couple is always together because of the same

underneath bond which the Katy and Joh had

– the pragmatic love. Though it is not visible

overtly in their actions, it is always present be-

low the visible surface and it never lets Mr. and

Mrs. McCaskey go apart.

In the above discussed three short stories,

O. Henry portrays pragmatic love as the right

kind of love for inception of perfect relation-

ships and the sustenance of marriages. In “The

Trimmed Lamp”, Nancy found happiness in true

love which was enlightened to her over the time

she had spent with committed and loyal Dan. It

was never a love at first sight or love or any

riches. It was the bond that developed from

their friendship over the time. In the other two

stories, “The Pendulum” and “Between

Rounds”, though the marriages are coloured

initially as if to fail due to their disinterest and

hatred against their counterparts, it never failed

and continued ahead. O. Henry shows that the

pragmatic love between the couples will not let

them go apart and it strengthens more thorough

the inevitable ups and downs in their lives. Like

already mentioned above, the fight never ends

and the love never fades. For them, the emo-

tion of love is a perennial flow out of their

hearts. Thus O. Henry celebrates pragmatic

love as the right kind of love for sustenance of

relationships in human lives and thereby having

the ultimate joy and satisfaction.
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C. Rajagopalachariar was popularly known

as C.R. He was one among the selected bond

of leaders who participated in the freedom

struggle. He left the congress in 1942 when

Gandhi conceived the idea of the call to the

Britishers to quit India and to leave its defence

to Indians. For the first time C.R. differed from

Gandhi on the issue of ‘Quit India’. He sensed

that freedom for India without conceding the

demand of the Muslim League’s Pakistan would

be disastrous. He also felt that the first need

was Hindu-Muslim agreement as to a national

government to take over power. Gandhi started

the Quit India Movement on Aug 8, 1942 as

soon as the British Government arrested Gandhi

and all eminent congress leaders. When all con-

gress leaders including Gandhi were in jail, the

task of finding solution to the Hindu-Muslim

problem was taken by C.R. As Divakar attrib-

uted about C.R. “a ruthlessly logical person and

an instinct distilled hundred times” was one of

the few Indian Leaders who followed an Inde-

pendent course of thought and action”1. C.R.

believed that the key to the solution of India’s

problem lay in adopting a sympathetic attitude

towards the demands of Muslim league. Then

he discussed with Gandhi and Jinnah and pre-

pared his own formula. It was popularly called

as the C.R. formula which was published later

after when Gandhi came from the jail. His fa-

mous formula was published on 10 July 1944.

His formula is as follows :

1. The formation of a joint provisional Govt.

by the Muslim League and the Congress

during the transitional period after the ter-

mination of the war.

2. Setting up of a boundary commission to

separate Muslim majority provinces

through a plebiscite, if necessary, and

thought a plebiscite should be held on

basis of adult suffrage to decide about

the issue of separation.

3. Opinion of the various political parties

should be taken into view before hold-

ing such a plebiscite.

4. As far as defense, commerce and com-

munications were concerned they should

be under one singular power.

5. Any transfer to population that might take

place after separation would be only on

a voluntary basis.

6. These terms would be binding on the

Congress and the Muslim League in case

of Britain transferring full powers and re-

sponsibility to the Government of India.2

In Bombay Gandhi-Jinnah talks began on

September 9, 1944 and continued till on Sep-

tember 27, 1944.3 Gandhi and Jinnah met four-

teen times and recorded their conversation in a

series of letters (Twenty one letters) that con-

tained more than 15,000 words.4 But at the

end, the Gandhi-Jinnah talks failed miserably.

The Pakistan that Gandhi was prepared to rec-

ommend was based essentially on the C.R. for-

mula. However it was turned wholly unsatis-

factory for Jinnah. Jinnah was not satisfied with

the various clauses of the formula. Firstly, it was

Rajaji's Formula and Partition of India

- Dr. G. Sathiya Devi, Head & Asst. Professor Department of History, M.R.G. Arts College Mannargudi.
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too small, for without Punjab and Bengal, Pa-

kistan would be crippled beyond recognition

and would only be ‘a husk’. Secondly the Pa-

kistan acceptable to Gandhi and C.R. was not

totally delinked from India.

Both C.R. and Gandhi envisaged a treaty

of separation providing for matters such as for-

eign affairs, defense and communications –

“bonds of alliance between Hindustan and Pa-

kistan”. But Jinnah feared that the bonds would

bridge Pakistan’s sovereignty. Thirdly, the Pa-

kistan of C.R. – Gandhi’s conception was to

come after independence where as Jinnah

wanted Pakistan before the British left under

British auspicious. And fourthly, this Pakistan

was subject to a plebiscite, and moreover where

non-Muslims as well as Muslims would vote.5

Jinnah rejected the C.R. formula as offering, “a

shadow and a husk, a maimed, mutilated and

moth-eaten Pakistan.6 At the end Gandhi –

Jinnah talks failed. Disapproving of Gandhi’s

talks with Jinnah some congressmen blaming

C.R. and his Formula. The Hindu Maha Sabha

has reacted strongly against the C.R. formula.

B.R. Moonje, and eminent leader of Hindu

Maha Sabha remarked that the C.R.’s proposal

of division of India would certainly end in in-

complete balkanization of the country.7 C.R.

felt that in the failure of the Gandhi-Jinnah talks,

the Muslim had lost an opportunity of a life time

to secure Pakistan. He argued that the time for

the proposal of Pakistan could have any chance

of success was when Gandhi had agreed to it.8

The British authorities gave a different interpre-

tation to the C.R. formula. Lord Wavell felts

that the formula had hardly any chance of ac-

ceptance by Jinnah or his plea without modifi-

cation Gandhi wanted to access the strength of

Hindu feelings against the Pakistan and he

would adopt a ‘future policy’ after seeing the

reactions.9

In C.R.’s view, the ball was now in the Brit-

ish court and their duty was to leave responsi-

bility in the hands of a stable ‘democracy’ and

‘retire’. If congress needed to show generos-

ity, the stride towards Jinnah had demonstrated

it. Let the British now choose how, and not

whether, they would transfer power and the

league would be obliged to co-operate. As he

put it, “a move on and a threat to strugglers

they will be left behind are the conditions nec-

essary to create the will to agree”.10 Wavell’s

cogitations also suggested the need for a Brit-

ish move. He informed Churchill of his view

that “a present govt. of India cannot continue

indefinitely or even for long”.11 Gandhi and

Jinnah had large backing for their wish to the

British connection. The viceroy said that “I think

the failure of the Gandhi-Jinnah talks has cre-

ated a favorable moment for a move. Such as

to capture the Indian imagination. If we want

India as a Dominion after the war, we must begin

treating her much more like a Dominion now”.12

Following the failure of the Gandhi-Jinnah talks

yet another attempt was made to resolve the

political deadlock Bhulabhai Desai, who was

the leader of Congress party in the central Leg-

islative Assembly and Nawabzeda Liaquat

Alikhan who was the deputy leader of the

Muslim League’s Legislative party formulated

in January 1945, which was known as the

Desai-Liquate pact. Its proposal visualized the

formation of an interim government and also

formation of a coalition national government at

the Centre.13 Wavell convened a political con-

ference in Shimla on 26th June to which he in-
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vited twenty-one leaders including C.R.14 The

British had faith that the conference would ac-

cept the proposal of C.R. As an experiences

administrator, C.R. had advocated his views

and on the making of the new constitution that

elected provincial assembly should approve the

proposal of the Indian Union with a frame of a

federal constitution.15 C.R. was going on in-

sisting his proposal till 1945.16 Originally it was

thought of both by the congress and British.

The scheme of Pakistan by C.R. would not

work out and “was trusted down most-deci-

sively by the Congress”.17 Congress’s relations

with the League had noticeably deteriorated

during the years 1944-1945. Many Indians

thought that the C.R. formula which formed the

basis of the Gandhi Jinnah talks in Bombay in

1944, had given the Muslim League what they

wanted.18 Inspite of the difficulties in arriving at

the conclusion between Congress and Muslim

League, C.R. had used to advocate his sug-

gestions then and there.19 C.R. pointed out that

“for the first time the Congress Leaders had

thrown their whole weight into a British plan.20

He added that “the British Government had

every reason to put the government of India on

a firm and popular basis and the present strain

on Indo-British feeling. The Cabinet Mission

came to India on March-24, 1946 and the

objective of the mission was to set up quickly a

machinery for drawing up the constitution for

Independent India, and to make the necessary

arrangement for an Interim Government. Even

before the arrival of the cabinet mission C.R.

said that at Madurai “Swaraj will be a reality

within six months or at the most two years”.

C.R. worked for the Cabinet Mission’s suc-

cess. Sir Pethick Lawrence (who was one of

the members of the Cabinet Mission) expressed

his view to Wavell that C.R. was the biggest

man in Indian Politics”.21

In C.R.’s first talk with the Cabinet Mission

Gandhi preferred the C.R. formula as a pos-

sible solution. The mission offered Jinnah the

“truncated” Pakistan through this formula and

classified that it would be entirely sovereign.

But Jinnah turned it down among other things

he wanted Calcutta. C.R. urged the cabinet

mission to insist on the adoption of democratic

constitution by the Indian states and he advised

the British Government not to impose a settle-

ment on the Indian parties but to refer the issue

of Pakistan.22 Some congress men were against

the restoration of C.R. to a position of influ-

ence in the organization. Finally Jawaharlal

Nehru himself had prepared the notes for the

congressmen, in which he suggested that he

could contemplate, some kind of separation-a

division of the Punjab and Bengal23 it was al-

most like the C.R. formula. Lord mount batten

assumed the office as Viceroy of India on

March-24, 1947. His immediate task was to

restore peace among the Congress and the

Muslim League. He accepted the idea of Paki-

stan not as it was prepared by Jinnah but as

later modified by C.R. formula. He announced

his plan on June 3, 1947 and it provided for

the establishment of two separate dominions

of India and Pakistan. C.R. formula was a bold

move and the first recognition of the idea of

Pakistan throughout his career C.R. as a free-

dom fighter and a leader of all India recogni-

tion had maintained his individuality in all walks

of life. He had a penetrating intellect and moral

sense which added depth to the national af-
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fairs. His analysis, his anticipation, and his cour-

age marked him as a statesman and made an

impact on national history as several crucial

junctures.
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Abstract :

This paper aims at emphasizing the use of

English literature in teaching and learning in

multilingual classrooms. English education in

India has been largely dependent on teaching

literature. Literature indeed reflects society, its

values, and evils. It reflects the actions of hu-

man beings – what they think and how they

feel – and language plays a dominant part to

express those experiences. In a multilingual

society, literature and language act as a bless-

ing that makes speakers of different tongues sit

together and express their opinions in the class-

room through one common language i.e., En-

glish. This study has evolved out of my obser-

vation while learning,and teaching literature to

first-yearpost-graduate students.

Keywords : Language, Literature, Multi-

Lingual classroom, Teaching and learning, thick

and thin experience.

Introduction :

Human beings need a systematized medium

of communication. Therefore, language plays a

crucial role in everyone’s life. Though it is very

difficult to explain language due to its social

complexities, generally we use language for

communication. In India, we use more than one

language. If we speak two languages profi-

ciently, the phenomenon is called bilingualism.

If it is more than two, multilingualism.

Multilingualism traces its origin from Latin

whose Greeksynonym is polyglot, in

which poly- has more or less the same mean-

ing as multi- while-glot stands for -lingual.

Hence, the ability of a person to communicate

in multiple languages either in verbal or scripted

part is called multilingualism. It can also be

regarded as the co-existence of several lan-

guages; they can be formal or informal, ver-

nacular or bookish, immigrant or emigrant.

The linguistic diversity of India can be seen

in cities, public offices, institutions,etc. Even the

school classrooms of India offer the space to

study multilingual communication as different

languages are exchanged between teacher-stu-

dent duo during the effective knowledge trans-

fer. In this context, a multicultural student body

is a norm both in urban and rural scenarios.

The medium of instruction for schools and col-

leges may officially be designated as the official

language or the vernacular language. In reality,

language switching (means the usage of differ-

ent languages to convey the concept) is used

to mediate teaching and learning.

Objectives :

The objectives are :

to identify the problems and challenges

faced by the teacher in teaching English

literature in a multilingual classroom.

to find out how teachers switch lan-

Teaching and learning English literature in a Multilingual

Classroom : A Qualitative study

- Dr. Govindaiah Godavarthi
Asst. Prof., Department of English, School of Languages,

Linguistics and Indology Maulana Azad National Urdu Uni-

versity, Hyderabad.

- Ms. Divya
MA in English,  Asst. Prof., Department of English, School

of Languages, Linguistics and Indology Maulana Azad

National Urdu University, Hyderabad.
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guages while teaching English literature

in the classroom.

to find out how students respond to their

teaching while learning.

to suggest some new techniques for

teaching literature in the multi-lingual

classroom.

The Methodology :

a. Sample

The investigator used simple random

sampling. Eighteen teachers have been

selected for the study. They have taught

English language and literature in multi-

lingual classrooms at university or school

levels. The teachers were selected from

Kendriya Vidyalaya, Howard Lake View

school, and Maulana Azad National

Urdu University, Gachibowli.

b. Tools

i. Questionnaires for both teachers and stu-

dents.

ii. Semi-structured interview

Discussion and Findings :

Data were collected and analyzed based on

the data obtained. The findings are:

a. Language in the classroom

In Kendriya Vidhya and MANUU, I

found that the majority of the students

and the teachers speak the English lan-

guage in the classroom to communicate

with each other. In Howard Lake view

school, I found most of the students us-

ing the Telugu Language, the language of

the Telangana state to ask questions. The

teachers explained the queries of the stu-

dent according to their respective de-

mands of language.

b. Teachers’ use of language outside the

classroom on the campus

It was found that all the teachers use En-

glish to communicate as all of them are

from different backgrounds and English

acts as a link language between them.

But sometimes they crack jokes in their

mother tongue too to make the students

comfortable.The teachers do take the

precaution that students never interact in

another language. In Howard lake-view

school some students find teachers in-

teracting in Telugu.

c. Students’ usage of language with their re-

spective classmates

In MANUU & KV school, the major-

ity, out of 80 students in the class, 50

students used English as the language of

interaction with their peer groups even

when they found it difficult to speak in

English.

I have observed that students make their

friends according to their linguisticbackground

– a group of 5-6 Malayalam-speaking students

form a separate group. So was the case with

Telugu, Bengali Asami, and Odia-speaking stu-

dents.

In Howard Lake view school, out of 30 stu-

dents, only 10 use English for interaction, the

rest use their mother tongue. Some use Hindi

and others use Telugu depending on their lin-

guistic background.

Approach(es)/method(s)/techniques

usedinteaching English

Out of the 18 teachers, 13 responded that

they use different methods like lecture method,

demonstration method, classroom discussion,
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project method, grammar- translation, and di-

rect method. From this, I understand that

teacher switches from one language to another

to explain their concept.  There is no relation-

ship between what the teachers say and what

they do.

d. Problems faced by non- English-speak-

ing students in the classroom.

Based on responses the following list of

problems faced by the non- English-

speaking students are:

difficulty in interaction due to diversity of

languages;

understanding and explaining their views

purely in English;

errors in the grammatical structure; and

usage of wrong vocabulary words.

The observation was that a few students

could interact with the teacher regarding the

content only. Those students who cannot con-

vey properly in English mostly ignore their

doubts and those who can speak English flu-

ently dominate the class. This has arisen as they

felt more comfortable communicating in English

while those who hesitated to interact obtained

a bad result in the end.

e. Teachers struggle in sharing the informa-

tion 

The majority of teachers replied that they

had difficulty delivering the message to

the students with diverse linguistic back-

grounds. And the teacher had to repeat

the same concept using different struc-

tures, which take more time and their

syllabus completion date got dela-

yed. From the classroom observation, the

teachers found it difficult to understand

the queries raised by non- English-speak-

ing students. A few teachers claimed that

sometimes they had to ask the student

to speak slowly or clearly so that they

can understand the question raised by

students.

I also found that group work activities may

be helpful to the students and teachers rarely

conduct these types of activities because it is

time-consuming and sometimes very boring.

I would like to suggest the following ways

for effective literature classes :

i. Form groups based on the students’

mother tongue.

ii. Give them a task to translate and com-

prehend.

iii. Ask them simple questions.

iv. Allow them to use differentICT tools like

slide sharing, video-making, blogs,  etc.

while explaining their concept

Now from the perspective of students, the

answer I found was they enjoyed the English

literature and language class because it is full of

activities and stories and literature allows them

to think out of the box and analyze, compre-

hend or deliver the same text from different

perspectives. In starting they find it quite diffi-

cult but gradually with time, they are into the

subject.

f. Students’ achievement

These three institutions (KV, MANUU,

Howard Lake View school) are multi-

lingual and they have students with var-

ied groupsin terms of mother tongues.

This study consisted of 40 students from
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varieties of backgrounds; the researcher

tried to find the problem of non- English-

speaking students with their academic

records and found that students who

cannot understand English easily have

lagged compared to English-speaking

students. And the causes are language

barriers and the fear of usage. 

Monolingual Teaching Method vs Multi-

lingual Teaching Method :

This question we asked from both the teach-

ers and students at school/college and univer-

sity levels. Teachers replied multi-lingual method

is the best method because only then do the

students get exposure to the concept in their

language or the English language and they will

understand the real meaning of the text. 11

teachers out of 18 were in favor of that, rest

want to focus on monolingual language at the

university level because they want students to

have command over the English language and

it can only be possible with the usage of the

English language without translation or switch-

ing to another language. And at the school level,

both monolingual and multi-lingual work greatly,

according to the circumstances. 

And many students responded that they

wanted a teacher who speaks as many lan-

guages as they could and translate the words

and meaning according to their needs. Multi-

lingual teaching can encourage students to learn

English easily. A few students said that English

literature can be made interesting and helpful if

they could find teachers who can explain it in

their mother tongue. 

Conclusion  :

From the above findings and discussion, I

have observed that students like English litera-

ture but hard to understand it properly because

English isnot their mother tongue. Besides,

teachers use English. To make matters worse,

teachers use native-English movies to teach

Jane Eyre, Hamlet, Pride, and Prejudice, etc.

The best method is one that fits in per the stu-

dents’ needs and makes English classrooms

inclusive and effective.
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Abstract :

The objective of this paper is to study “A

Historical Study on Religions Tourism in

Nagapttinam District with Speical Reference to

Vailankanni Tample “ the study shows that there

is a wide scope of religious tourism in Tamil

Nadu due to presence of various religious des-

tinations like Vailankanni,  Religion is one of

the tourism phenomena, which attract thousands

of tourists every year from across the

globe. Religious tourism is not an easy activity.

There are many authors who have given severa

definition of spiritual tourism. Religious tourism

once in a while called religion tourism is tour-

ism wherein human beings tour to unleash the

electricity of non secular places with the func-

tions of pilgrimage missionary or entertainment.

India is an area of many religions. Hinduism,

Islam, Christianity, Sikhism, Buddhism, and

Jainism are accompanied in majority. The Na-

tion is a communion of numerous belies and

the Shrine Basilica of our Lady Vailankanni near

Nagapattinam, stands as a testimony to this

outstanding communion. Shrines and feasts play

a primary and distinctly visible role in Indian

Catholic exercise.

Key words : Cultural Customs, Pilgrimage,

Proper Infrastructure, Religious Religious Tour-

ism,  and Tourist

Introduction  :

India is an area of many religions. Hindu-

ism, Islam, Christianity, Sikhism, Buddhism, and

Jainism are accompanied in majority. The Na-

tion is a communion of numerous belies and

the Shrine Basilica of our Lady Vailankanni near

Nagapattinam, stands as a testimony to this

outstanding communion. Shrines and feasts play

a primary and distinctly visible role in Indian

Catholic exercise. In addition to the various

nearby shrines and the once a year feasts which

can be hallmarks of parish existence, there are

numerous crucial pilgrimage sites that draw pil-

grims from a distance. Vailankanni become part

of the parish of Nagapattinam, however as pil-

grims started out to pour into Vailankanni, it

become raised to the fame of an independent

parish in 1771, and Fr. Antonio de Rozario the

final parish priest of the Church of the Immacu-

late Conception, Nagapattinam, turned into

appointed the first Parish priest of Vailankanni.

Nagapattinam had constantly been under the

ecclesiastical jurisdiction of the Bishop of the

Diocese of Mylapore.  Shrines and feasts play

a critical and quite visible role in Indian Catho-

lic exercise. In addition to the various local

shrines and the yearly feasts which are hall-

marks of parish life, there are several critical

pilgrimage websites that draw pilgrims from a

distance.

Religious Tourism Defining :

Religious tourism is not an easy activity.

There are many authors who have given severa

A Historical Study on Religious Tourism in Nagapattinam Dis-
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definition of spiritual tourism. Religious tourism

once in a while called religion tourism is tour-

ism wherein human beings tour to unleash the

electricity of non secular places with the func-

tions of pilgrimage missionary or entertainment,

Religious tourism involves traveling with a cen-

ter motive of experiencing and exploring reli-

gious places, paperwork, or the goods spiri-

tual locations set off like art, traditions, lifestyle,

well-being tourism (fitness and recovery) is like-

wise considered as part of spiritual tourism.

Religious Tourism in India :

Religious tourism in India relies upon on

elements, first is the religion of domestic visitor

who believes at the non secular vacation spot

they visit and second is the overseas visitor who

visits a specific spiritual vacation spot to be able

to enjoy the spirituality, novelty of the spiritual

locations. Many tourists from everywhere in the

comes to India to revel in the spirituality of holy

vicinity in India even the folks that are non-spiri-

tual visits those holy locations to recognize

about the importance of these locations. There

is a numerous hidden records behind the spiri-

tual places which every person wants to realize

whether or not the individual is religious or non-

spiritual.

Study Area :

Velankanni is a small village located in

Nagpattanam district of the state of Tamil Nadu,

on the coast of Bay of Bengal, and lies between

10 º7  north latitudes and 79º 8  east longitudes

it has occupies an area 5.5 sq.km

Location and Background :

The most and minimal temperature in

Velankanni in summer is 36 °c (97 °f) 29 °c

(84 °f) and wintry weather is min. 28 °c (eighty

two °f) 21 °c (70 °f). It was as soon as a tiny

village on the coast of the Bay of Bengal and

it’s miles now a popular Pilgrim center.

Velankanni is a panchayat town in Nagapattinam

district.

Topography :

Velankanni consists of an area round over-

all five.Five squarekm. The important occupa-

tions of the people are agriculture and fishing.

Temperature & Climate :

Temperature is excessive within the month

of April and May. December and January are

the good months in Velankanni. The daily tem-

perature revolves around 29°c and nights are

excellent, however have heavy wind blows from

the sea. Rainfall is experienced during October

and November.

Transport and Communication :

Velankanni is properly related through buses

at some point of Tamil Nadu. Frequent buses

are available from Thanjavur & Thiruchirapalli.

Nearest railway station Nagapattinam. Near-

est Airport is Thiruchirapalli & Chennai

Velankanni Church History and Architec-

ture :

Known because the ‘Lourdes of the East’,

the Velankanni Church is one of the maximum

revered pilgrimages for Catholics in India. The

tale of the church dates back to 16th or 17th

century, whilst Mother Mary is assumed to have

regarded in this small village, with infant Jesus

in her arms. She is stated to have saved Portu-

guese sailors from a storm at the equal time. It

is assumed that 3 miracles happened at the

same time. These had been – the arrival of

Mother Mary with Jesus, the curing of a lame

buttermilk vendor and the Portuguese soldiers
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getting saved from a storm. Since then, this re-

gion has a big following. Every year, massive

crowds go to the church to pay respects and

are seeking for advantages. About 20 million

pilgrims tour to the church on a every year ba-

sis. During the feast, almost three million set

foot on the hallowed grounds.

Statement of the Problem :

Pilgrimage tourism primarily based on spiri-

tual websites or arte facts faces problems and

increases arguable troubles. These consist of

competition between faiths for a region and his-

torical past and conflicts among pilgrimage and

secular, business tourism, the building shrine or

artefact may additionally have high-quality spiri-

tual price however a business fee too as such

and frequently in any openly available situation.

It is prone to robbery and to vandalism. Fur-

thermore, as with different professional or low-

key tourism assets, financial blessings associ-

ated with say, church travelling do no longer

pay for the resource and its control. Velankanni

church can be the enchantment but the cash is

spent inside the beach, restaurant, or gift store

and with little re funding in presentation or con-

servation of the website, building or artefact.

The situation isn’t always sustainable. There are

elements of sacred website travelling and con-

trol already mentioned that vender some prob-

lems specially crucial. There can be extreme

conflicts among desires to keep facilities freely

open to religious visitors. Need to raise money

to hold the cloth and the vulnerability of fre-

quently remote sites to vandalisim, robbery and

desecration. According to the English tourist

board survey greater than half of of the church

buildings assessed had suffered from robbery

and nearly as many from vandalisim with as

much as 80% of websites affected. There were

problems of wear and tear, harm to buildings,

noise disturbance and clutter a greater recent

observe taken into consideration the issues of

pilgrimage tourists.

Objectivs of the Study :

a. To find out the pilgrimage tourism po-

tential in Velankanni.

b. To examine the facilities provided to pil-

grims at pilgrimage center.

c. To find out Possibilities and Potential of

Religious Tourism in Vailankanni.

Methodology :

Data is gathered from Primary source. The

technique of research layout includes the ex-

ploratory observe which consists of literature

survey. In the preliminary level, an in depth lit-

erature survey changed into completed through

the primary and secondary facts resources.

Various studies journals, periodicals, databases,

and books had been cited elicit background

records inclusive of the beginning, improvement

and alertness of Pilgrimage Tourism develop-

ment in Velankanni.

Institutions Supported by using the Shrine:

An institute for Marian research has been

installed to impart right guidance to monks,

Religious and laity on Mariology. Higher sec-

ondary faculty and a primary faculty and a

boarding Don Bosco domestic for kids have

also been mounted to offer educational facili-

ties to the needy college students. Health care

and social welfare institutes have also been set

up to provide simple clinical facilities.

Common Facilities for Pilgrims :

As of now, there are as many as 15 Pilgrim

quarters besides the Christ the King’s Mahal-a



BHAVAVEENA

Vol. 19, Issue. 8(1), August 2022

ISSN No. : 2456-4702   -  RNI No. APTEL/2003/12253

UGC CARE List Group - 1 Journal

under Arts and Humanities Category

 149uÛ≤eMD e÷dü|üÁ‹ø£

large shape with an area of 44,000 squarefeet

for the unfastened stay of terrible Pilgrims. The

other facilities include the mass imparting cen-

tre, Religious articles ebook depot, the Marian

e book stall, the shrine canteen, a counter for

booking rooms, and outdoor auditorium and a

community hall. The museum of services within

the shrine campus bears eloquent testimony to

be miracles that take location at the shrine.

Pilgrimage and tourism potentials in

Velankanni :

Velankanni basilica :

 The predominant Basilica is an architectural

beauty and there are  impartial churches. In the

above church people give Saree as supplying

and it is placed on a statue of Mother Mary.

This saree is later given to bad ladies at some

stage in their marriage. The vintage authentic

church is in the back of basilica closer to the

beach. This region is constantly crowded with

pilgrims.

Lady’s Tank Church :

At the end of the holy path you will find

Lady’s Tank and Lady’s Tank Church. This is

wherein Mother Mary first seemed to a milk

boy in sixteenth century. You can purchase holy

water from this location. On the left of the

church you’ll see “fabric cradles” hanging from

tree branches. Couples tie those “cradles” as

an presenting to mother Mary asking the gift of

a toddler in return. Many childless couples

swear that they were given a baby after tying

the “cradle imparting” here

Museum of Offerings :

Behind the Basilica you’ll find Museum of

services where a pattern show of objects

people provide to Virgin Mary is displayed. You

can examine via people’s experience expressed

in numerous letters written to church. There is

also a small book shop inside this. You should

purchase a detailed guide to Velankanni and

also a ebook on Velankanni from here. Other

memento objects such as key chains and “Jesus

Loves You” stickers may be bought from here.

There is a “blessed oil counter” and few handi-

craft shops run by way of Tsunami affected girls

on the ground ground.

Shrine Depot :

The Shrine depot is positioned on the right

aspect of museum of services. You can pur-

chase a lot of stuff which includes handicrafts

and other non secular materials. There is an data

counter and a protection office on the equal

constructing.

Sea side Shops :

There is a narrow avenue at the back of

basilica which takes you the Velankanni sea-

side. After the Shrine depot visit we went to

the seashore. On both aspects of the street there

are various shops starting from immediate pic-

ture studios to stores selling DVDs. It is an ex-

citing experience and rings a bell in my memory

that all people love to store! Check out some

of the pictures beneath to get a feeling of what

it is like.

Velankanni Beach :

The sea here is hard and deep and swim-

ming right here is glaringly volatile. But you may

see hundreds of people swimming within the

sea at any time. The sea side is full of pilgrims

within the evening.

Velankanni car festival :

The Lady got here floating in her car, shoul-

dered through her foot infantrymen of faith. And
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as she floated alongside the teeming lots, her

trustworthy knelt, some with open hands, a few

with absolute supplication – every with their very

own cause for reverence and give up. Tuesday

evening marked the penultimate day celebra-

tions of the Velankanni Feast – the Velankanni

automobile pageant spruced with as a lot gran-

deur because the flag hoist ceremony, a week

before. As if a metaphor, against the darkness

of the late night sky, the best light was from the

shrine and the cars that carried the Gods. The

vehicle procession that commenced at half past

seven – become harbingered by means of the

occasional crackers towards the darkish sky

above trailing the motion of the cars down un-

der. From above, it was picturesque, like a float-

ing automobile in a sea of human beings. Five

life-length displays have been poised at places

for the gain of the pilgrims that bumped into

tens of lots. And for as soon as, absolute sup-

plication looked endearing – with each believer,

soaking in the splendor of Our Lady of Health,

with celebrity-lit eyes and prayers galore. Each

bespoke the decision for myriad benefits, and

amid the resonating hymns, the six automobiles

floated ahead and the very last automobile,

sporting the Lady of Velankanni drifted her way

and poised herself in the front of the shrine for

the sake of the blessed. For the thousands, who

had thronged and lodged themselves hours

before the procession, it became a penance of

sorts – one that saw its expression in their su-

perstar-lit eyes, rested bodies, and pleading-

open arms in defenseless submission to the fe-

male almighty - as calls for ‘peace among in-

ternational locations’ and ‘love among humans’

changed into made along the path of the mo-

tors. It is stated that the ones, who shouldered

the auto might be determined by way of the

Parish on the basis of requests made with the

aid of the devoted. While, the six small motors

were shouldered by means of ladies, the very

last vehicle with the Lady of Velankanni be-

came carried by way of men.

Days of Devotion :

September 8, the date when the worldwide

Church marks the birth of Mary, is the official

date of the Feast of Annai Velankanni. But the

feast begins 11 days earlier, on August 29, when

the shrine is packed in anticipation of the flag

hoisting at dusk. It continues over a nine-day

novena, culminating on the feast day. The for-

mat, which dates back to a cooptation of local

practice by 16th-century Jesuit missionaries,

“replicates Hindu Navarâttiri festivals at god-

dess temples with nine-night, ten-day celebra-

tions and a climactic event on the final day.

Result and Opinion of the People (Inter-

view) :

The experience of Pilgrims towards Reli-

gious Tourism in Vailankanni Although there was

a incredible push from the government and

temple authorities to build a domain for spiri-

tual tourism in Vailankanni, the experiences of

pilgrims aren’t first-class. An average 56.71%

of the sample respondents have given effective

evaluations and 34.Five% of the pattern re-

spondents have given a negative overview.

Thus, the authorities, temple government and

additionally the non-public gamers must play a

bigger role to offer delight to the visitors.

19.Eighty one% of the sample respondents have

no longer availed the offerings, which desires

to reduce further, as site visitors have to be

capable of revel in the to be had offerings. The

pride degree of the site visitors journeying
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Vailankanni From the above statistics interpre-

tation and evaluation following remark can be

made:

a) Satisfied Sectors :

The traffic to Vailankanni are glad with the

services together with availability of transpor-

tation, right satisfactory of lodging, consuming

places, souvenir stores, quality of roads, pro-

tection, accommodation price lists and pleas-

ant of statistics that are basically offer by means

of the temple government or the government.

b) Dissatisfied Sectors  :

The site visitors to Vailankanni are disillu-

sioned with the offerings together with public

convenience, information centers, behavior of

local human beings, shops aside from souvenir

shops and maintenance traveller web page.

Hence, the authorities ought to work on pre-

senting greater statistics centers, take due care

of the visitor website, and build more public

conveniences to aid the vacationer.

Suggestions :

It is strongly recommended that the de-

livery network highlighting on the con-

nectivity, operation, regularity and rea-

sonable fare ought to be progressed

round the year and more specially, at

some stage in the festive activities.

It is likewise suggested that delivery tar-

iff ought to be affordable to the pilgrims

as majority of them are price range cat-

egory of travelers.

Pay and park facility should be began

by way of the authorities it’s going to

helpful for needless motors parking.

Conclusion :

Several subject matters relevant to the larger

literature on place attachment and vicinity iden-

tity emerge from this look at. This have a look

at establishes the reciprocal courting between

vicinity and religion and suggests that faith can

foster region attachment and for a few people

it can grow to be an crucial issue of the attach-

ment they sense to specific places. People have

sturdy religion in God for reaching achievement

inside the lifestyles. Whether it can be the pur-

chase of expertise, wealth, social status, role,

reputation, and many others, or it is able to be

the wish for locating new understanding. In

addition to this, humans desire to visit the abode

of Gods and Goddesses as according to their

tradition and custom. Many parishes in Tamil

Nadu also are named after the Mother of

Velankanni, inclusive of one which hosts the

metropolis of Chennai’s biggest shrine to her.

In 2019 a few 200,000 human beings con-

firmed up at that shrine for the flag hoisting by

myself, in line with neighborhood newspapers.

The parish is now constructing a church as a

way to be one in every of the most important

inside the town. The thing smart delight index

reveals that during popular the pilgrims are

happy with the facilities but it’s miles determined

that about consuming water facility pilgrims are

unhappy. Local government and authority need

to take serious word of such state of affairs

and may manage to satisfy the call for of pil-

grims. In spite of all centers available yet there

may be a scope to develop and grow. Better

efforts should be made by means of the au-

thorities in a righter perspective in order that

vailankanni can develop as one of the nice place

of non secular tourism.
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According to a report submitted in Decem-

ber, 2018 by the Committee of Experts on

Tribal Health entitled “Tribal Health in India:

Bridging the Gap and a Roadmap for the Fu-

ture”, there are approximately 104.2 million

(according to the 2011 Census) tribes in India,

concentrated in ten different north-eastern states

and spread over 705 tribes, making up 8.6 per

cent of the country’s population. About 90 per

cent of the tribal population in the country lives

in rural areas. Tribal people are in the lowest

position in various health, educational, and so-

cial indicators. According to a report by the

Committee on Experts on Tribal Health, more

than 50 per cent of the population lives in 90

districts, or 809 blocks.

The Community Forest Rights-Learning and

Advocacy (CFR-LA), All India Forum of For-

est Movements (AIFFM) has told the Union

Ministry of Tribal Affairs that the COVID-19

lockdown has adversely affected tribals and

other forest habitat groups. According to Tushar

Dash, an independent researcher who worked

on the report, “Impact of Lockdown on Other

Forest Dwellers,” compiled from information

gathered by tribal activists and tribal rights net-

works working across the country on tribal is-

sues, the lack of health care facilities in tribal

areas and the lack of an institutional mecha-

nism to address the livelihoods of tribals and

forest dwellers from minor forest products

(MFPs) are the major issues.

Restrictions on the movements of tribal sects

and “recent changes in environmental policies

affecting tribal rights are one of the major con-

cerns discussed in the report”, Tushar Dash said.

Of the 18 states and the Union Territory of

Andaman and Nicobar in the country, 75 most

backward tribal groups (PVTGs) are classi-

fied by the Ministry of Home Affairs as the most

vulnerable because they are located in areas

without administrative and infrastructure. The

report addresses issues faced by PVTGs, prob-

lems faced by nomadic and religious commu-

nities, problems arising from diversion of forest

lands, restrictions on the movement of tribals,

non-recognition of forest rights; and insecurity

over tenure.

Tribal and other forest communities are in-

evitably affected during the COVID-19 first

lockdown in 2020. The lockdown measures

had a severe impact on the population of the

poor and marginalised because of the lack of

health facilities, livelihood, physical hardship,

lack of food, shelter, and financial hardship.

There have been reports across the country of

severe hardships faced by tribal people, with a

lack of public distribution system’s food grains

or supplies to these communities, unemploy-

ment, reverse migration, and, unfortunately, the

lack of health care plans aimed at the tribes to

deal with COVID-19 emergencies has raised

concerns among serious tribal people about the

mass spread of the coronavirus.

COVID-19: Major problems of tribal com-

munities :

Lack of information, health care facilities,

and resources :

The Committee of Experts report suggests

COVID -19 and Tribal Communities : Problems and Measures
- Dr. Kandagatla Sravan Kumar, Department of Sociology and Social Work,

Kakatiya University, Warangal, Telangana State
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that tribal areas are already suffering from mul-

tiple issues. Lack of primary health care facili-

ties and health care professionals; malnutrition;

malaria, leprosy, tuberculosis, lack of informa-

tion leading to other diseases, lack of aware-

ness, etc. are important health problems in tribal

communities. The lack of information and

awareness about the COVD-19 epidemic

among tribal people is a major issue in tribal

areas. Tribal settlements are located in forests

or on distant hills, making it difficult to get in-

formation about these areas. The lack of health

care facilities in the tribal areas has severely

affected the ability to cope with the spread of

COVID-19, which has become a serious threat

to the tribal population. The allocation and

monitoring of test equipment in tribal areas is a

big challenge, so testing for viruses such as

COVID-19 is rare in tribal areas because the

existing testing centres are set up in urban ar-

eas. During the first lockdown, face masks and

other medicines to protect against the virus were

not available to the tribals. For example, Gothi

Koya in the Mulugu district of Telangana, other

tribes in the Bastar district of Chhattisgarh with

palm leaves, and tribals in Vizianagaram dis-

trict in Andhra Pradesh wear face masks made

from herbal health care. The detention of mi-

grants returning to villages and tribal settlements

has also helped keep the number of COVID-

19 cases in tribal areas low so far, but the lack

of public transport and declining hospital ser-

vices have led to delays in providing medical

care and treatment to those suffering from other

aspects.

Food insecurity, loss of livelihood, and un-

employment :

Micronutrient deficiencies are a major cause

of food insecurity in children. The public distri-

bution system (PDS) supply is low as tribals

and other tribal forest dwellers live far away.

Although they were able to reach their nearest

PDS centres, some were denied food items as

they were not registered at the PDS centre and

did not have ration cards or Aadhaar cards.

The ‘Direct Benefit Transfer’ scheme, which

has been widely promoted by the Central and

State governments, has left many tribals and

forest dwellers without bank accounts, and due

to their remoteness, they are unable to with-

draw cash promptly due to lockdown.

Since the liberalisation of the Indian

economy in the 1990s, millions of local people

have migrated to cities to work in the

unorganised sectors, including tribal groups.

The COVID-19 mainly affected the economy

and led to job losses in various sectors. The

reverse migration was caused by the lockdown,

which also included migrant workers as well as

tribals carrying disease due to reverse migra-

tion is one reason for the spread of coronavirus.

The reverse migration has permanently dam-

aged the survival of endangered indigenous

tribal communities and tribes in India. COVID-

19 challenged the survival of some of the

world’s most endangered tribes, endangered

indigenous communities, and tribes like Great

Andamanese, Jarawas, Onge, Shompen,

Sentinelese, Andaman & Nicobar Islands,

Great Andamanese population of less than

1,000, Onge-12, These ancient tribes,

Jarawas-520, and Sentinelese-60, are already

endangered. Reverse migration has left remote

tribes starving, while those trapped in urban

areas have been left alone without proper food,

shelter, and facilities. There is also evidence that
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tribals have been subjected to racial discrimi-

nation due to lockdown imposed in various

places in the country, as well as attacks on tribals

in the north-eastern states of India as well. As

part of the reverse migration, most of the people

also walked hundreds of kilometres due to a

lack of public transport and were evacuated

by different state governments through differ-

ent modes of transport.

Tribal tribes have a higher poverty rate than

the general population. According to the Min-

istry of Tribal Affairs, tribal people living below

the poverty line in 2011-12 accounted for 45.3

per cent of the rural population and 24.1 per

cent of the urban population. Tribals are already

suffering from hunger and malnutrition, but

lockdown restrictions, regulations, restrictions,

and lack of livelihoods have forced temporary

workers out of the unorganized sector to re-

turn from other areas and become unemployed.

Loss of livelihood due to the impact of Mi-

nor Forest Products and Non-Timber For-

est Products (NTFPs) :

The lockdown has affected the traditional

livelihood of the tribals. According to the Min-

istry of Tribal Affairs, minor forest products

(MFPs) are the main source of livelihood for

tribals living in forest areas. About 100 million

forest dwellers depend on MFPs for food, shel-

ter, medicine, and cash income. 20-40 per cent

of the annual income of the tribals comes from

small forest products. The minor forest prod-

ucts collection season starts in April and lasts

until June, which accounts for up to 60 per cent

of the annual collection. Unfortunately, this time

around, the first lockdown period (in 2020) has

affected product collection and sales. The

Lockdown has also had an impact on the gen-

eral health of female forest dwellers. Tribal fami-

lies who were actively involved in the collec-

tion and sale of minor forest products, includ-

ing bamboo, sugarcane, fodder, leaves, gums,

and wax, suffered financial losses. As there were

no buyers due to the lockdown to sell minor

forest products, the state governments closed

various borders to avoid congestion so that the

tribals could not sell their forest products. The

Ministry of Tribal Affairs established the Van

Dhan Centers for skill development for tribal

communities as minor forest products collec-

tion centres.

During the first lackdown of 2020, The

Union Ministry of Tribal Affairs said that tribal

organic products and products that boost natu-

ral immunity were delivered to consumers’

homes in cities. For this, 57 mobile vehicles

were started. The vehicles were made avail-

able in a total of 31 cities, including Delhi,

Ahmedabad, Allahabad, Bangalore, Bhopal,

Chennai, Coimbatore, and Guwahati. It is com-

mendable that, under the auspices of the Tribal

Cooperative Marketing Development Federa-

tion as part of Atma Nirbhar Bharat, the Cen-

tral Department of Tribal Affairs has been in-

strumental in delivering tribal products door-

to-door and launched a website called “Tribes

India e-Mart” to set up online shopping for tribal

products.

Failure to recognise forest rights :

Due to a lack of education, awareness, and

resources, many tribal members and forest

dwellers have not registered their legal rights to

forest land and resources. Forest rights are cru-

cial in ensuring the livelihood and food security

of tribal and forest dwellers. The Forest Rights

Act has the potential to protect the forest rights
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of 40 million hectares (50 per cent of India’s

forest land) and 20 crore tribal and other tradi-

tional forest dwellers. Village councils empow-

ered with Community Forest Resource (CFR)

rights under the Forest Rights Act have im-

proved tribal productivity and maintained it

consistently. For example, many of the Gram

Sabhas operating in the Vidarbha region of

Maharashtra earned a high income through the

collection and sale of non-timber forest prod-

ucts, which also kept some of the funds for vil-

lage development activities. These funds were

used to address the situation created by the

lockdown.

The report (Tushar Dash, 2020) states that

the lockdown imposed by COVID-19 has had

an impact on the conduct of village councils in

violation of the Forest Rights Act and that there

have been instances of diversion of forest lands.

Indigenous tribes oppose the diversion of for-

ests, as they have been dependent on forests

since the time of their ancestors. The Union

Ministry of Environment is clearing forest di-

version proposals during the lockdown. The

report said it had issued new guidelines such as

relaxing forest and environmental clearance

regulations for mining by new tenants while

people were in lockdown period.

Measures were taken by the Ministry of

Tribal Affairs during the Lockdown :

The Ministry of Tribal Affairs (MoTA) is

committed to ensuring the safety and well-be-

ing of India’s tribal population during COVID-

19’s absence by adhering to all rules and regu-

lations established by the Ministry of Health and

Family Welfare (MHFW). MoTA’s health ac-

tivities have centered on raising awareness of

COVID-19, enhancing access to vital medical

services, and conducting thermal screenings of

tribal people. Essentials such as masks, soap,

and personal protective equipment (PPE) kits

have been delivered to frontline employees in

various parts of the country. In addition, mo-

bile medical units and other medical facilities

were set up in various locations.

With the help of community members and

employing their local knowledge of medicinal

plants, medical plant clusters have been formed

under the Aatma Nirbhar Bharat Abhiyaan, in

partnership with the Ministry of AYUSH. The

Ministry has also increased its economic sup-

port during the pandemic by revising the mini-

mum support price (MSP) of forest produce,

adding 23 new items to the MSP list, sanction-

ing 1126 Van Dhan Vikas Kendras to create

employment opportunities for 3.6 lakh tribals

under the Van Dhan Yojana, and providing fi-

nancial, capacity, and advisory support to vil-

lage enterprises.

Through its institutional platform, the Na-

tional Scheduled Tribes Finance and Develop-

ment Corporation (NSTFDC), which is part

of the Ministry of Tribal Affairs, provides fi-

nancial support for tribal self-employment and

ensures the availability of need-based financial

support, capacity building, and advisory ser-

vices for the establishment of village enterprises

or self-employment to 55,000 tribal individu-

als.

Indications for tribal development after

COVID-19 :

i) Look for more specialised healthcare

centres, health facilities, and basic re-

sources in all tribal areas in the country.

The Central and State governments
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should formulate the necessary strategies

with forest product traders to ensure the

procurement of minor forest products.

Tribal people should be in touch with

online buyers and sellers at all times for

the products so that families who depend

on minor forest products and woodless

products are not harmed.

ii) The Compensatory Forestry Fund Man-

agement and Planning Authority

(CAMPA) should regularly release funds

to village councils for tribal forest re-

source management and livelihood ac-

tivities to address the financial crisis

caused by the lockdown. Job opportu-

nities should also be provided to tribal

community members. 

iii) An effective forest rights act is needed

to ensure the recognition of the forest

rights of tribal people.

iv) The reverse migration caused by the

COVID-19 lockdown has affected mil-

lions of tribal people in the country, and

policies need to be formulated to pre-

vent similar social disorders in the future.

Conclusion :

The future response plan for tribal health and

welfare should be prepared by the Union Min-

istry of Tribal Affairs. During COVID-19, there

were many difficulties in getting rice, sugar in

the public distribution system, and pensions. The

Central and State governments should formu-

late comprehensive guidelines for resolving the

problems of the tribals, which must convey to

the tribals the benefits of the Public Distribu-

tion System (PDS), and the Direct Benefit

Transfer scheme, which is critical for any other

tribal family. Even in times of disaster, the ben-

efits released by the government should not be

shunned. There is a need to establish perma-

nent infrastructure resources that will make

health care facilities and equipment available to

those with future problems or any other cata-

strophic situation. Factors such as reverse mi-

gration, racism, hunger, unemployment, and

restricted public transportation caused by the

lockdown imposed by COVID-19 have se-

verely affected tribals and other migrant work-

ers; These have further affected them socially,

economically, and psychologically, so there is

a need to set up a special unit for tribal health

security and care by formulating policies to en-

sure the better welfare and development of

tribes in India.
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Abstract :

Political participation is defined in different

ways by different people; political participation

is a process by which people voluntarily take

part in political activities and affairs. If democ-

racy is the rule by people, the question that

arises is who participates in political decisions,

which is one of the most fundamental questions

of democracy. It is the will of the people, men

and women, which decides who should rule and

what the goals should be.  Citizens use partici-

pation as a way to communicate their aspira-

tions and needs, and a technique to strengthen

democracy. Lack of ability to participate im-

plies lack of full membership within the system.

The government takes important decisions not

only on national and international issues, but

also on matters which affect women’s lives di-

rectly, such as maternity and childcare. Poli-

tics, the sphere of public life that deals with es-

tablishing, interpreting and enforcing the rules

of personal and community relations, has not

welcomed women.

The concept of political participation encom-

passes all voluntary actions intended to influ-

ence the making of public polices, the adminis-

tration of public affairs and the choice of politi-

cal leaders at all levels of government.  Political

participation in concerned not only with the

organization of the state and government and

the dialectics of the exercise of power, it also

seeks to reorganise the lives of the members of

society.

Statement of the problem :

Today the political interventions by women

in India range from movements for peace and

good governance to protests against rape,

dowry, domestic violence, food adulteration,

the price-rise and deforestation.  They are raising

their voices against discrimination and injustice

in social, economic and political spheres. Poli-

tics for them does not mean only the activities

of electing representatives and governing. It

also includes efforts ofraising consciousness and

changing the unequal power structure for a just

and equal system.

In India many welfare schemes have been

implemented for the betterment and empow-

erment political participation and achievement

of women.  Because of the implementation of

welfare measures and schemes, women have

reached important positions in making decision.

In spite of number of political achievements

taken by central and state governments, the

political status of women, still, is found deplor-

able.  Hence an attempt has been made to study

the affective implementation of women politi-

cal awareness in India.

Methodology of the study :

This is an ex-post facto evaluation study in

historical perspective using descriptive and ana-

lytical techniques.  Where are possible attempt

are has been made to quantity data and present

data in the form of statistical tables.  Simple

statistical tools have been used to analysis data

to arrive to logical conclusions.

Political Participation of Women in India with Special Refer-

ence to Dr. Muthulakshmi Reddy - A historical Study

- Dr. R. Sathya Bhama, Assistant Professor, Department Of History, Thiru.Vi.Ka.

Government Thiru.Vi.Ka. Government, Tiruvarur.
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In order to bring about equality in the status

of women the focus has now shifted to em-

powerment.  Political participation of women

is very crucial for empowerment of women.

Participation provides the vital link between

awareness and integration.  This paper focus

on political participation as it is an essential

condition for the empowerment of women only

when women are present in large numbers will

they be able to arrest and fight for their rights.

In ancient India, during the early Vedic pe-

riod, women were educated, civilized, enjoyed

equal rights to men and they had high status in

the society. They actively participated in the

decision-making process.  But this high status

of women started to deteriorate with the ad-

vent of Muslims in India. During this Muslim -

Mughal period, the Hindu women withdrew

themselves from the decision-making process

and thus became the worst sufferers.  How-

ever, during the British rule in India women ac-

tively took part in the freedom struggle.

In the modern period, the national move-

ment gave an opportunity for women to par-

ticipate in the political activities of the country.

During this period both men and women par-

ticipated in the national movement and their unity

and sacrifice paved the way for the success of

national movement and success of women in

political movement.  This laid the foundation

for the political awareness among women and

this served as a natural cause for women to

start women’s movement which aimed at equal

rights for both men and women. Political par-

ticipation is closely related to the women’s fran-

chise and the right to vote enjoyed by the

women helps in determining the degree of

women’s political participation as well as in

decision-making.1 The Indian National Con-

gress had women as its members.

In India the multidimensional national move-

ment under the leadership of Mahatma Gandhi

acted as a catalyst for participation of women

in politics.2The inspiring leadership of Gandhi

enabled India women who had hitherto re-

mained invisible to step out of the confines of

their homes and take part in processions and

demonstrations, and even to court arrest.  He

encouraged women to take part in the National,

Political and Social movements of the nation.

According to him, freedom struggle was a

struggle for the country’s freedom as well as

the freedom of women, and he worked for both.

From the beginning of his political activities, he

associated himself with women’s cause and

sought their help when necessary.3 Some of the

outstanding women of Gandhian era were

Kasturba Gandhi, Sarojini Naidu, Manibehn

Patel, RajkumariArmitKaur, Urmila Das,

DurgabaiDeshmukh and SuchitraKripalani.

Gandhi’s followers consisted of women from

all sections of society ranging from poor, illiter-

ate women to the rich and educated.  They

proved that they were capable of moving inde-

pendently into leadership roles.  Women’s in-

volvement in the national movement was sig-

nificant as it proved that give the opportunity

women had the capacity and the ability to par-

ticipate in politics. The early twentieth century

saw the birth of women’s organisations and the

beginnings of the demand for political rights.

Women‘s India Association was established

under the presidentship of Srimathi Annie

Besant, the appealed to women to actively par-

ticipate in the Home Rule league movement.

The main motive of the association was the
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upliftment of women and the achievementof

social equality.  In 1917 Margret Cousins led a

delegation consisting of Sarojini Naidu, Annie

Besant, Mrs.Jinarajadesa to meet E.S.Monta-

gue and Lord Chelmsford demanding women’s

right to vote.4 They were supported by the all

India women’s association but the Montague

Chelmsford Reforms did not include women’s

right to vote, this led to a strong protest from

women.

Margret Cousins, an Irish lady took impor-

tant steps towards the upliftment of women in

Madras presidency.  She wrote to

Prof.D.K.Karve at Poona enquiring about the

possibility of a deputation to wait upon the Sec-

retary of state and Viceroy.  A special team

consisting of Sarojini Naidu, Annie Besant

HeeraBai Mehta and Mitha Tata visited En-

gland in 1919 and appear before the joint se-

lect committee on the government of India and

demanded right to vote to Indian women.  They

were supported by British women in their de-

mand.

The Congress also supported their demand

by passing a resolution at the Calcutta session

under the presidentship of Annie Besant.  The

Bombay special session of the Congress and

the Delhi session of the National Congress sup-

ported the cause.  The Muslim League also

supported women’s enfranchisement in Sep-

tember 1918.  SaraladeviChaudhurani (an edu-

cationalist and political activist who founded

Bharat StreeMahamandal in Allahabad in 1910)

presented the resolution supporting the vote for

women.  She also told her audience that women

had as much right to chart their own destinies

as men for this was the age of human rights,

justice, freedom and self determination. 5 As a

result the joined select committee recom-

mended that there should not be any disqualifi-

cations on the basis of sex.  However the gov-

ernment of India act, 1919 empowered the

provincial legislature to consider the demands.

The Madras legislature was the first to grant

women the right to vote in 1920.  Other pro-

vincial legislatures also granted enfranchisement

to women by 1929.

In 1932, elections to Provincial legislative

Council was held, a number of women not only

contested elections but also won in the elec-

tions.  RukmaniLakshmipathi was Deputy

Speaker in 1937 -1939 in the Madras Legis-

lative Assembly.  Later on she became the Min-

ister of Health in the Ministry formed by

Shri.T.Prakasham in 1946. During this period

voting Right was based on educational qualifi-

cation and property, hence only a limited num-

ber of women could vote.  The Constituent

Assembly of India was constituted in Novem-

ber 1949, though the total number of women

elected was only eleven, there were three

women from Madras Province – Mrs.

A m m u S w a m i n a t h a n ,

Mrs.DakshyaniVelayudhan,and Mrs. G. Durga

Bai.6  The Constitution of India in 1950 gave

rights to vote to every citizen of India who has

attained 21 years of age which was later re-

duced to 18 years of age irrespective of caste,

colour, creed, sex etc.

Political Contribution of Dr. Muthulakshmi

Reddy :

Dr.Muthulakshmi Reddy was the eldest

daughter of NarayanaSwamyIyer and

Chandrammal, born in a middle class family of

Pudukkottai of the then Madras Presidency on

August 1886.  She was the first girl student in
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the state to seek education and complete all

her studies on state scholarship.  In 1912 she

completed her Medicine and she was also the

first woman to have obtained the degree of

M.B.C.M from Madras Medical College.

Then she worked as the House Surgeon in the

government hospital for women and children in

Chennai.  From her very childhood she was

entertaining the idea of her becoming a social

worker.  As she was the honorary medical of-

ficer for Widow’s Home and Social Service

League she was often visiting those institutions.

She was an active member of Women’s Indian

Association.  Later she acted as the Secretary

and President of Madras branch of Women’s

Indian Association.  In Lahore Session of All

India Women’s Conference, she gave evidence

before the Lothian Committee and pleaded for

right to vote of women.  She could ultimately

succeed in that effort. In 1921, the Madras

Legislative Council passed a Resolution, with

the help of Women’s Indian Association, re-

garding Voting Rights for Women in all Prov-

inces.  The Government of India went a step

further and granted for women representation

in the Legislative Council.In this connection, the

Madras council threw open its membership to

women for the first time.  Kamaladevi was per-

suaded by Margret Cousins to contest the elec-

tion to the Madras Legislative Council.

Kamaladevihesitated as she did not belong to

any party and she had no time to canvass.

Hence she lost narrowly to 515 votes to her

opponent.7

Then Women’s Indian Association asked

the government to provide representation for

women by nomination.  Hence the government

of India nominated women candidates to the

Madras Legislative Council. Therefore,

Women’s Indian Association sent a list of lead-

ing women social workers, including the name

of Muthulakshmi Reddy.  During that time,

Muthulakshmi Reddy had gone to Paris as a

delegate from India to attend an International

conference.8 After her return to India, she was

nominated as a Member of the Madras Legis-

lative Council.  She was not prepared to ac-

cept the nomination because she felt that her

medical profession would be affected by the

nomination. But the Women’s Indian Associa-

tion compelled her to accept the membership.9

The election for the post of the president of

the Council took place on 14th December

1926.C.V.S.NarasimhaRaju was unanimously

elected as the President to the Council.

Muthulakshmi Reddy’s name for the Deputy

President was put to the Council.  Muthulakshmi

Reddy’s name for the Deputy President was

put forward by P.T.Rajan of the Justice Party,

and it received the unanimous support of the

whole House. She was elected as a Deputy

President of the Madras Legislative Council in

1927.10  On that day, the Madras Legislative

Council presented a new picture of a solemn

assemblage of Men of status.  Princes and

Scholars presided over bya shy, small figure of

a frail lady; sinking deep into the soft cushioned

seat of the speaker’s Chair, presented a strange

spectacle. It was unheard of in the world and

unprecedented in history.  Women Mps,

Women Ministers, Women Governors and

Women Warriors the world has been but not a

Woman Deputy President of a deliberative as-

sembly.  History, therefore, was made when

the Madras Legislature mad Muthulakshmi

Reddy its Deputy President.  The conferment
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of this unique honour on her constituted a

Kohinoor on the dazzling diadem of Indian

Womanhood.11

 Reddy’s inaugural speech made her pro

feminist stance clear to her male colleagues.”I

am the only lady member in this assembly, even

though one half of the populations are women.

You know, sir that our position in our society is

still backward and we have many grievances

one of which is that only two out of every hun-

dred are able to read and write.  So you will

side with me in all my attempts to ameliorate

their condition realising that no country or na-

tion will prosper without the active support and

cooperation of its women”.12  On the same day,

she spoke about Grants for the Girls’ Educa-

tion and improvement of the hospitals for

women and children in the Madras Presi-

dency.13  She continuously fought for women

and children in the Legislative Council.. Her

major work in the Madras Legislative Council

was the Abolition of the Devadasi system in

the Presidency.

Devadasi System :

Devadasi means the Temple Dancer and

Songstress.  The term, Devadasi was used fre-

quently in the controversy concerning the tra-

dition of dedicating women to temples as reli-

gious objects. It is a well known fact the

devadasis were recruited from various castes

among the Hindus having different names in dif-

ferent districts like Jogoti, Basavi, Jogta or

Jogappa.14 The system was started for religious

purpose, and they were considered as the wives

of the deities.  The Devadasis were experts in

Fine Arts.  They performed in front of the idol.15

When a girl became a well trained dancer and

singer, she offered herself as a Devadasi and

she was adorned as a bribe and taken to the

temple where she was symbolically married to

the deity.  The custom of putting yellow mark

on the forehead of the bridgegroom could be

traced to such a marriage with a deity because

it left no chance of widowhood since the deity

was immortal.

Regarding the Origin of the Devadasi cus-

tom, Annie Besant wrote that “there was a band

of pure virgin devotees attached to the ancient

Hindu temples.  They used to preach religion

like other religious teachers to the common

people that resort to the temple for their daily

worship.  In those days they were held in high

esteem and respect and they were very well

looked after.  They would spend their time in

doing religious service to the gods and devo-

tees of the temples as the word ‘dasi’ itself sig-

nifies.  They would follow the procession of

Gods dressed in the simplest sanyasi garbs and

singing pious hymns suitable to the occasion.16

Legislative Efforts to abolish the Devadasi

System :

The agitation against this evil custom was

launched since 1868.  The British social worker,

Josephine Butler, fought against prostitution in

British India.17  In the mean time, effective steps

were taken in Mysore in 1909.  The State or-

dered that whatever be the original object of

the Institution of Devadasis, the state of immo-

rality in which the temple services were found,

fully justified the action taken including the re-

moval of the Devadasis from every kind of ser-

vice in the temples and further, practicing of

dedicating girls to the temple was made pun-

ishable under the Hindu Religious Endowment

Act of Mysore. Moreover in 1912, three dif-

ferent Bills to suppress this evil were introduced
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by MenakjiDahabai, Mudholkor and Madge.

Even though there were many supporters for

the Bill, it was quietly dropped.18

The Local Government did not send a sat-

isfactory reply to those Bills.19The Indian Pe-

nal Code, section 372 speaks about the re-

cruitment of girls for employing as Devadasi to

be a punishable offence.20 In 1922, Hari Singh

Gour proposed a Resolution for recommend-

ing legislation to prohibit the traffic of minor girls

for immoral purposes, ostensibly intended as

Devadasis.  It was adopted by the Assembly.

As a result, in February 1924, a Bill amending

Section 372 and 373 of Indian Penal Code was

introduced to rescue and protect young girls,

less than 18 years. This Bill became Act XVIII

of 1924.  It prohibited selling and buying or

hiring of any person under the age of eighteen

for the purposeof prostitution or illicit inter-

course or for any unlawful and immoral pur-

poses.21 Few years later in 1927,

RamadasPantulu moved a Resolution in the

Council of State of Simla for introducing a leg-

islation to prohibit the practice of dedicating

minor girls to temples as Devadasis.22

The Government did not accept the Reso-

lution as it stood.  The Government argued that

before introducing any Resolution, public opin-

ion must be sought and therefore he withdrew

the Resolution.  Muthulakshmi Reddy was in-

spired by MoovalurRamamirthamAmmal who

was born in 1883 at Thiruvarur and she too

belonged to the Devadasi Community.  Her

relatives forced her to become a Devadasi but

she did not yield.  Moreover, she thought that

every Devadasi should enter married life and

this is the only way to abolish the social evil.

She organized the first IssaiVella Conference

at Mayavaram.23During 1920 and 1930,

Muthulakshmi Reddy took a lead in abolishing

the Devadasi System.  Her membership in the

Madras Legislative Council gave opportunity

to uphold her views against the system.  She

took a vow that she would never rest till she

got the pernicious custom eradicated from this

land.

At the same time, she organised meetings in

different places.  On November 1927,

Muthulakshmi Reddy put forward the Motion

in the Madras Legislative Council, proposing

that the system of dedicating girls and young

women to Hindu temples for immoral purposes

should be stopped by the legislation at an early

date. But some of the Devadasis opposed the

Resolution vehemently.  Soon the Devadasis in

Madras and other areas in the Presidency also

began organizing protest meetings and submit-

ting Memorandum to the Government24

On September 5, 1928,Muthulakshmi

Reddy introduced a Bill in the Madras Legisla-

tive Council to amend the Hindu Religious En-

dowment Act of 1929, with a new section,

44A, added to section 44.25 Based on the

amendment, Devadasis were now enfranchised

in the respect of lands held by them on condi-

tion that they continued with the temples they

served.26..In accordance with this Act, all the

lands assigned to the dedicated girls as a re-

ward, stipulated in return for service performed

by them, shall be freed from the conditions of

the service and the Local Government impos-

ing a Quit-Rent in lieu thereof.  Similarly, all

assignments of land revenue shall be freed from

the conditions of service and a Quit rent im-

posed, in case of devadasi herself being the

owner of the lands in respect of which the as-
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signment has been made.  This Act dealt with

Inam Holding Devadasis only.

The Devadasi Bill in the Madras Legislative

Council, she maintained that Madras had earned

the honour of the First Province in the British

India to undertake social and religious legisla-

tion of this kind by spoken in Muthulakshmi

Reddy.  She was certain that due to changes in

the Hindu Religious Endowment Act, no ex-

penditure could be incurred by Temple Trust-

ees for procuring the Devadasi service of sing-

ing and dancing. No dedication should be per-

mitted within the temple, whether the girl is a

minor or major.27Muthulakshmi Reddy also

brought an amendment to Children’s Act of

1920, according to which adoption of girl chil-

dren by Devadasi Women should be prohib-

ited and guardianship over such adopted chil-

dren should be stopped because such adopted

children were being led to immoral life by

Devadasi women.28 Again Muthulakshmi

Reddy introduced a Bill in the Madras Council

to declare dedication of Hindu Women in

temples as illegal.29 She insisted that they could

contract valid marriages.Persons, who permit-

ted or performed or participated in the Cer-

emony of Pottukattu or any other similar cer-

emony, could be punished with imprisonment

which might extend up to one year and would

also be liable for fine.  The Bill was circulated

to the Secretary of State for India and the Gov-

ernment of India for eliciting opinion.  Even

though Muthulakshmi Reddy argued that the

Bill should be passed immediately, due to short

tenure of the House, this was not done and so

it lapsed.

Muthulakshmi Reddy has introduced a Bill

in the Madras Legislative Council for the Abo-

lition of the Devadasi System by seeking on

amendment to the Hindu Religious Endowment

Act, the Justice Party, though sitting in opposi-

tion, rendered whole hearted support and co-

operation for her Bill.30  In the meantime, as a

protest against the arrest of Gandhi in the Salt

Sathyagraha, Muthulakshmi Reddy resigned her

Membership of the Council in April 1930.  Af-

ter her retirement many other members tried to

abolish the Devadasi System, deriving inspira-

tion from Muthulakshmi Reddy’s attempt.  In

1939, SrimathiAmmana Raja introduced a Bill

during the First Congress Ministry in the Prov-

ince.  This Bill was sent to a Select Committee

which submitted a favourable Report.  Reddy

appealed to the Government to pass the Reso-

lution without any delay. But the Bill was not

passed because of the resignation of the Min-

istry in 1939 and the outbreak of the Second

World War.31After Independence, the Govern-

ment of India moved a Resolution to prohibit

dedications.  On October 1947, P.Subbara-

yanin troduced the Madras Devadasi Act (Pre-

vention of Dedication Bill). 32The Bill finally

became the Act No XXXI of 1947 and came

to be known as Madras Devadasis Act.33

The Act not only prohibited the practice of

dedicating girls or women to idols or anything

subjected to worship but also permitted the

Devadasis to marry.  Muthulakshmi Reddy

dedicated her whole life for the liberation of

Devadasis from the clutches ofold customs and

reformed them in such a way to help them to

earn a living by honourable means. Tamil

women from immorality as Muthulakshmi

Reddy did.  Thanks to her tireless efforts, the

year 1947 witnessed not only the Indepen-
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dence of the Nation but also the Liberation of

Women. Thus, it can be concluded that women

in India particularly in Tamilnadu were the first

to get their political rights in the form of right to

vote.  There was also active participation of

women in the Freedom struggle as well as in

the Constituent Assembly.  The level of politi-

cal participation of women has increased after

Independence.  In spite of reservations for

women in local bodies the number of women

members in the Legislative Assembly and Par-

liament has shown significant improvement.
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INTRODUCTION 

The word ‘imitation’ covers many different 
copying processes: mimicry (recreating a 

sensory experience), matching (producing an 

effect judged to be similar), emulation 

(achieving the observed end result by 

different means), and others. In the teaching 

of pronunciation, much of our practice is 

based on attempted auditory matching by the 

learner, where we ask him to match his 

output to a model he has heard spoken by the 

teacher or on a recording. A more colloquial 

name for what we do is ‘listen and repeat’ 
(L&R). It’s simple to do, and since we all 
believe that children learn to pronounce by 

first listening to adults and then basing their 

production on what they have heard, it seems 

sensible to teach older learners on the same 

basis. 

Unfortunately, the process of learning to 

pronounce isn’t as simple as this, for either 
children orolder learners. And the problem is 

not just that the older learners cannot ‘hear’ 
new sounds ortiming patterns, even if that is 

true. The problem is that we have 

misunderstood what needs to belearnt, and 

how that can be done. 

I have explained elsewhere why we should 

not teach the production of stress and various 

timing phenomena (including the ‘rhythm’ of 
English) using L&R (Messum, 2008; 2009). 

Roslyn Young and I have been working 

together to develop new ways to teach these 

aspects of pronunciation (Messum & Young, 

forthcoming). 

In this paper, I will just discuss the teaching of 

speech sounds. I start by asking you how you 

would know that it was time for you to review 

the way you do this. The point of this paper is 
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to inspire you to reflect on your practice, and 

then perhaps to make a change! 

Then I look at what adults have to do with 

themselves to learn the production of a sound 

that doesn’t have a counterpart in a language 
they know, and how children learn speech 

sounds. At the end, I present a different way 

to teach this aspect of pronunciation. 

For simplicity in the use of pronouns, I will 

label the caregiver of a child and teachers as 

female, and children and students as male. 

Is it time to change? 

There are various ways we can evaluate our 

teaching practice. The most important, of 

course, is to ask whether or not it is effective. 

If this causes us to have any concerns about 

the results that we get with L&R, we can start 

to ask other questions. For example: (Q1) 

Does the approach makes sense theoretically? 

And although learning a second language is 

different from learning a first, there is still 

value in another question: (Q2) Is L&R 

‘natural’? Do children learn to pronounce this 
way? 

Q1: Is there a theoretical justification for 

teaching speech sounds by imitation? 

There are distressingly few models of learning 

to guide our answer to this question. But in 

Caleb Gattegno’s model (e.g. Gattegno, 1987; 
Young & Messum, 2011) awareness and 

awareness estake a central position. Schmidt 

(e.g. 1990) also makes the case for this, 

though under the concept of ‘noticing’. With 
Gattegno as our guide, we should look at 

where our students’ awareness is being 

directed when we ask them to L&R. 

The process starts with the teacher providing 

a spoken model. The student knows that his 

task is to produce something similar. The 

principal resources available to him are (i) the 

skills he developed in the past to reproduce 

sounds he hears, and (ii) his criteria for 

judging speech sound similarity – criteria that 

are well-developed for his first language but 

not yet developed for problematic sounds in 

the target language. 

With these resources, he will start by 

attending to the spoken model, capturing 

some image of it. Then he makes a response, 

using his existing skills of sound reproduction. 

He tries to attend tothe acoustic results of his 

response and captures some image of this. He 

compares the two images, and this gives him 

some idea of how successful he has been. His 

teacher may also give him feedback about 

this. 

Notice, though, that the teacher has not 

directed him to attend to what he is doing 

with himself when he speaks: to attend to the 

movements of his articulators and the tactile 

and other sensations that these produce. If 

the student follows the directions the teacher 

gives him, then at the end of the process he 

knows nothing more about what he did with 

himself in order to be successful or 

unsuccessful than at the beginning. If he 

‘succeeded’ then he knows that given a 

spoken model, he can imitate it. But he does 

not know what to do with himself to 

reproduce this in the absence of a model to 

trigger it. If he did not ‘succeed’ then he is no 

wiser about what he might have to do to get a 

better result next time. 

In general, we do not start to learn a motor 

skill by matching outcomes. To learn to walk, 

grasp, swing a tennis racket, or drive a car, we 

are present to what we do and we observe 

the consequences. Only once we can already 

perform a skill can we imitate the results of 

someone else’s performance. 
This normal way of learning motor skills – 

learning by doing - is reliably successful in real 

life, and it can be allowed to function in the 

language classroom, as explained later. 

For now, though, let us just note that we have 

identified an alternative reason to the one 

usually given to explain why students are so 

unsuccessful during L&R activities. The basic 

problem is not that they cannot ‘hear’ the 
model (even if this is true). The basic problem 

is that the teacher sets them the wrong task: 

she should ask them to be present to what 

they are doing with themselves when 

attempting to make a new sound and listening 

to the result, but instead she asks them to be 

present to a model they hear and then to 

compare it to what they produce in response. 

The teacher has misdirected the students’ 
attention, and only those who subvert her 

instructions -by quietly practising on their 

own, just listening to themselves rather than 

trying to copy her -will be successful.  
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Q2: Do children learn to pronounce by 

imitation? 

To answer our second question - ‘Is L&R 
natural?’ – We need to draw a distinction 

which isabsolutely fundamental, yet never 

drawn in the literature: between ‘learning to 
pronounce aword’ and ‘learning to pronounce 
(speech) sounds’. 
Confronted by a word that is new, say 

‘horripilation’, a mature speaker learns to 
pronounce it byparsing it into three or four 

chunks (whether he encounters it on the page 

or hears someone elsesay it). Let’s say that he 
breaks ‘horripilation’ into chunks 
corresponding to the spellings <ho>,<ri>, <pi> 

and <lation>. Each of these chunks are 

recognised as ‘speech sounds’ that the 
speaker already knows how to pronounce. 

That is, he knows how to say something for 

each that will be recognised by his listeners to 

be equivalent to the speech sounds that they 

make. 

All our speaker now has to do is to string 

these four speech sounds together, and he 

has successfully pronounced the word in 

question. 

The process is one of imitation, but not one of 

mimicry or auditory matching. This is 

serialimitation: copying a series of events 

using actions that produce equivalent results 

to each individual event. Each action is 

already known. Only the sequence is new. 

We don’t know when children start learning 
the pronunciation of words like this, but it’s 

probably very early and may well be 

connected to the so-called ‘vocabulary spurt’ 
at around 50words/18 months. The 

alternative is some kind of mimicry of the 

whole word shape, and this is problematic for 

producing words spontaneously, swiftly and 

automatically as needed for fluent speech. 

(Even if this alternative turns out to be the 

way an infant recreates the very first words 

headopts.) 

The important thing to notice is that serial 

imitation relies on prior learning. Our speaker 

has tohave learnt how to say speech sounds 

equivalent to those he hears before he can 

make use of thismechanism to ‘learn to 
pronounce a word’. The question of ‘learning 

to pronounce sounds’ ishow this prerequisite 
is achieved. 

It’s possible that a child learns to pronounce 
sounds by imitation, which in this case would 

meana process of auditory matching. The 

cycle would be started by a caregiver 

producing a speech sound, then the child 

would try to copy it, evaluate how good his 

attempt was, try something else, evaluate 

that, and so on. Of course, the initial sound 

would not be presented as something to be 

learnt – parents don’t usually tutor their 
children so explicitly – but might be a sound 

that the child extracts from a word. 

The very few phoneticians and speech 

development theorists who have gone into 

print on this issue have asserted that some 

process like this must occur. Famously Fry 

(1968, p. 18) did so,and Kuhl has followed 

him: 

“Infants learn to produce sounds by imitating 
those produced by another andimitation 

depends upon the ability to equate the 

sounds produced by others withones infants 

themselves produce.” (Kuhl 1987). 
However there is no evidence whatsoever for 

this assertion and the idea leads to many of 

the anomalies found in speech science 

(Messum, 2007; Howard & Messum, 2011). 

There is an alternative, and one that is more 

plausible for many reasons. 

Since an earlier stage than the onset of 

speech, infants have been learning about 

themselves through observing how others 

respond to their behaviour. In the literature, 

this activity of caregivers is described as 

‘mirroring’ because children perceive what 
they do reflected back to them. The name is a 

little misleading though; caregivers 

sometimes do exactly what the child has 

done, but they usually respond by doing 

something appropriate but not necessarily the 

same. So,for example, in what is called ‘affect 
attunement’, caregivers respond to signs of 

anger or distress sin their infants by soothing 

them. This is a very different response from, 

say, bouncing them up and down, and helps 

the child to understand his expressions of 

emotion. 

The same mechanism would give infants a 

bootstrap into the sound system of L1. We 
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know thatinfants babble, and that they 

become skilful at doing things that make 

certain sounds (explodingtheir lips apart to 

make what we hear as a /p/ or /b/, for 

example). These sound-making activitiesare 

called vocal motor schemes (VMS) (McCune & 

Vihman, 1987). We also know that young 

children play imitative games with their 

mothers and other caregivers, and that they 

understand that each party is doing what it 

considers to be ‘the same’ as the other 
(Meltzoff & Moor,e 1997).Further, every time 

these interactions are analysed, we find that it 

is overwhelmingly the mothers who ‘imitate’ 
the children rather than vice versa (e.g. 

Pawlby, 1977). When the object of these 

games is sounds, though, the form of that 

imitation is not usually mimicry but 

reformulation: the mothers reflect back to 

their infants their interpretation of the 

infant’s output in well-formed syllables of L1. 

From this, the infant can deduce that the 

result of his VMS is understood by his mother 

to be the same as the L1 syllable he hears her 

make. 

With this equivalence relationship established 

(and tested by him to operate in both 

directions during those imitative exchanges), 

he is in a position to peel some of the sounds 

he hears his mother make out of the words in 

the stream of her speech, and to attempt to 

use them in the circumstances that he sees 

her using them. /mI/ might be heard when 

milk is served, and he can reproduce the VMS 

that he learnt to be equivalent to this, and 

discovers that he is now more ableto get what 

he wants as a result. What power! 

In summary, the infant is present to his sound 

making activity and creates VMS’s out of 
some of it. He learns from his mother’s 
responses that some of them produce an 

acceptable rendition of aparticular sound that 

she makes, often a speech sound in L1. With 

this correspondenceestablished, he is 

launched into learning the approach to the 

pronunciation of words that willsupport 

efficient word learning. 

This paradigm has been tested with a 

computer model of an infant interacting with 

caregivers who speak different languages. The 

infant manages to learn the pronunciation of 

words at a similar performance level as 

human 2 year olds. (Howard & Messum, 2011; 

forthcoming) 

An alternative paradigm for teaching 

pronunciation 

Gattegno (1962, pp. 5-9) understood what 

was happening between mothers and their 

children, and also the importance of directing 

older learners’ attention to where it needs to 
be if they are to learn the motor skill of 

pronouncing new sounds. 

In his Silent Way approach, the teacher does 

not provide a model, but instead asks the 

student to start making a target sound by trial 

and error. (Some way of referring to the 

target sound isneeded, of course. IPA symbols 

are one possibility; I prefer coloured 

rectangles for reasons explained below.) 

The teacher’s role is to give feedback on how 
well the student does, encouragement to 

keep experimenting, and suggestions of things 

he might try. The suggestions will often be 

visible –things for the student to notice – 

rather than oral instructions. For example, the 

teacher mightsilently hyperarticulate the 

sound if this would give a clue to the student, 

or use her hands toindicate a new tongue 

movement. 

As soon as the student realises that the 

teacher does not think that his first attempt is 

goodenough, the student is faced with the 

need to do something different. And that 

means becomingpresent to his own 

articulators and deliberately using them in a 

new way. Then, listening to whatthe result is; 

listening this time in a state that is ready to 

hear something different because heknows he 

did something different. 

It’s difficult to create a new sound, so success 
won’t be immediate. But this process 
continuesover the days of the class as the 

sound is embedded in longer sequences of 

sounds and practisedat different rates, 

loudness, and so on. At all times, the student 

will be encouraged to be present to the two 

things he needs to be present to in order to 

learn a new motor skill: the articulators which 

are creating the sound, and the resulting 

sound they create. 

In this process, the model a teacher might 

provide would be an unhelpful distraction. 
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In the classroom 

Gattegno’s Silent Way has been developed 
since his death in 1988, particularly with 

respect tothe pronunciation materials. 

However, they are still adapted for the whole 

Silent Way approachand best suited for 

beginners. 

If a teacher would prefer not to use the Silent 

Way, or is teaching intermediate or advanced 

students, then the paradigm that Gattegno 

pioneered for pronunciation can still be used, 

and is supported by the PronSci charts (see 

the gallery at www.pronsci.com for 

examples). 

Here, colour rather than IPA symbols is used 

to refer to sounds without the teacher having 

to say them herself. A chart showing the 

sounds of English as coloured rectangles 

provides a synthetic vision of the sound 

system of the language and of the internal 

logic of its elements. The sound to colour 

coding then extends to charts where coloured 

letters mean that words and spelling 

combinations are displayed using standard 

orthography but with their pronunciation 

immediately apparent to the student. This is 

one of a number of reasons why colour is 

better than IPA symbols for most pedagogical 

purposes. 

The teacher can point to sequences of 

coloured rectangles and/or words, and 

students can work on their pronunciation with 

their attention firmly on their own actions, 

the consequences and the evaluation that the 

teacher gives them. Gradually they develop 

their own criteria for correctness and develop 

secure motor schemes for producing the 

speech sounds of English as part of words and 

the longer sequences of speech. 

CONCLUSION 

‘Listen and repeat’ is easy for teachers to do 
but gives disappointing results. When we 

examine why, we see that it makes no sense 

as an approach for teaching the motor skills 

that are required for pronunciation. Nor is it 

likely to reflect the way that children learn the 

pronunciation of their first language. 

The alternative is for us not to model sounds 

and sequences of sounds for our students but 

towork on their motor skills, which means 

that the teacher needs to act in the way that 

any sportscoach normally acts: by 

encouraging her charges to work on the 

problem for themselves andgiving them 

feedback on how they are doing in areas 

where they have not yet developed criteriafor 

themselves. 

Speaking from experience, I know that it takes 

a degree of faith to start working this way. 

Butstudents do not find it unsatisfactory. 

Quite the opposite: they very much 

appreciate the chance to work on the 

problem themselves, and to have themselves 

heard in a space that is not overwhelmed by 

the teacher’s expert production skills. Do try 
it! 
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ABSTRACT 
The level of serum creatinine in male Swiss albino mice (6 to 8 weeks old, 23 – 26 g. weight) infected with 
single and repeated doses of Ancylostomacaninum larvae has been studied. 6 groups of mice infected with 
single (group A, 500 dose; group B, 1000 dose; group C, 2000 dose) and repeated doses (group D, 
125+125+250 dose; group E, 250+250+500 dose; group F, 500+500+1000 dose) of infective larvae, 
Statistical analysis indicated a significant increase of serum creatinine in singly infected groups(A, B, C) and  
repeatedly infected groups (E, F, G) when compared with controls. There was no significant difference in the 
level of serum creatinine when compared among the experimental groups of singly infected A, B, C and E, 
F, G  repeatedly infected mice. 
Keywords: Serum Creatinine, Ancylostomiasis, single doses, repeated doses 
 
INTRODUCTION 
Mammalian experimental models can be employed to understand the severity of infection.The high 
prevalence, sustenance and longevity of protozoan and helminthparasites invarious  hosts reflects the 
protective immune mechanisms (Maizels and Yazdanbakhsh, 2003 Elliott et al; 2007).Infective larvae of 
hookworms utilize several routes of invasion to reach their human and canine hosts and modulate their 
immune systems to gain a long term "parasitic lock" (Periago and Bethony, 2012). The dog hook worms, 
Ancylostomacaninum and A.braziliense are unable to complete their life cycle in the human host but can 
migrate for extended periods in the skin causing the signs and symptoms of cutaneous larval migrans. 
A.caninumlarvae may cause “creeping eruption”.Gastrointestinal helminths arecosmopolitan in distribution 
(Kutdang et al., 2010)and constitute a major cause for zoonotic diseases. L3 larvae complete their 
development to adultsindefenitive or suitable hosts.Infection by A. caninum larvae in mice led to 
eosinophilic enteritis and immunobalance in micromolecules (Vardhani, 2003, 2006). Of great concern in 
human hookworm infection is iron deficiency anemia (Fleming, 1982). Creatininewhich is synthesized 
primarily in the liver may be transported through blood to other organs, muscleand brain,  (Taylor, 1989).  
The glomerular filtration rate can be measured by creatinine level in blood (Murrayetal., 1990). Since 
kidneys are responsible for clearing creatinine from the blood, measurement of serumcreatinine level is a 
useful indicator of renal function. Abnormal creatinine levels have been implicated in diabetes, cardio 
vascular and circulatory system diseases.Increase of creatinine was found in male albino rats fed with 
cypermethrin mixed diet (Shakoorietal., 2006).Srivastava et al., (1988) observed increase in serum levels of 
creatinine in male cross breed calves administered with quinalphos @ 1.0 mg and 1.5 mg/kg body weight. A 
rise in blood creatinine level is observed only with marked damage to functioning nephrons (Allen, 2012). 
Kitagawa et al., (1997) reported that serum total protein and plasma triglyceride, creatinine, glucose, 
calcium, sodium and chloride levels were much similar between the heart worm free and surviving dogs, but 
significantly different between the heartworm free and non-surviving dogs, but significantly different 
between the heartworm free and surviving dogs after surgical heartworm removal.Riseof plasma creatinine 
was reported in male rats treated with dimethoate @ 75 mg/kg/day for 21 days (Attia and Nasr, 
2009).Administration of dimethoate and diazinon (1/4 LD50) (for 20 days) in male rabbits resulted in 
enhanced level of serum creatinine (Salih, 2010). In the course of larval migration, they pass through the 
tissues and blood to induce an immunity both parentral and local in the host (Herrick, 1928; McCoy, 1932; 
Foster, 1935; Kim and Seo, 1967).Cutaneous larvae migrans (CLM) is common in human hookworm 
infestations (Criado et al., 2012) where lesions are seen on the legs, buttocks and hands which is initiated by 
tingling and pricking sensation. Zoonotic infections are primarily affecting as well as transmitting between 
vertebrates and man (Aranbolu and Steele, 1976). The behaviour of man has a pivotal role (a key epitomic 
role) in the macro and micro epidemiology of emerging zoonotic diseases throughout the globe. Changing 
demographics and the concomitant.Romano Ngui et al., (2012) found that humans are at high risk of 
acquiring infection with A. ceylanicum in Malaysia. Yuanjia Liu et al., (2013) reported that cats could be the 
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main host of A. caninum in China; this infection may cause cross infection in dogs and cats in the surveyed 
area. Tania Veuthey et al., (2014) investigated the renal physiology of Belgrade rats and suggested that 
marked glomerular nephritis may lead to reduced growth. Therefore a new vista has been opened to study the 
serum creatinine levels in male swiss albino mice infected with single and repeated dose of infection A.  
caninum larvae 

 
 
 
 

MATERIALS AND METHODS: 
Infective A. caninum infection has been maintained in an experimentally infected pup (which is given 
infection free diet) and cultured using the petridish method of Senetal.,(1965) and doses prepared following 
the method of Scott (1928).  Male Swiss albino mice (6-8 weeks old: 26-28 wt) were purchased from dealers 
and were divided into 8 groups. Three experimental groups A,B and C with 10 in each were infected with a 
single dose of 500,1000 and 2000 larvae of A. caninumrespectively.Another group D  with 10 mice was kept 
as uninfected control for comparison. 3 groups (E, F and G) were infected with repeated doses of 
125+125+250 (group E), 250+250+500 (group F) and 500+500+1000 (group G) larvae at weekly intervals. 
Another group H with 10 mice, was kept as uninfected control for comparision. Two mice from each group 
were sacrificed following CPCSEA guidelines and serum samples were separated from the blood collected 
by cardiac puncture on day 1,4,9, 16 and 30 of infection. Two mice from the control group(D) and group (H) 
were also necropsied on the same designated days for the collection of blood. Serum was separated and 
processed for the estimation of serum creatinine following modified Jaffe’s method (Slot, 1965) using 
Ensure Biotech kit. Results were subjected to statistical analysis to find out the significance.  
RESULTS AND DISCUSSION 
Infected mice from all the 6 groups survived for 30 days experimental period. The mean values of serum 
creatininepertainting to the 3 singly infected groups are shown in table 1, table 2 and figure 1  (groupA, 500 
larvae; group B, 1000 larvae; group C, 2000 larvae) table 3, table 4 and figure 2, 3 repeated doses  (groupE, 
125+125+250 larvae; group F, 250+250+500 larvae; (group G, 500+500+1000 larvae) in table 2 and figure 
2. A marked alteration was found in the activity of serum creatinine from day 1 to 30 of experiment in 6 
groups of  mice received infection when compared with controls.Shakoori et al.,(2006), Attia and Nasr, 
(2009)and Salih.(2010) reported abnormal level of serum creatinine in rats and rabbits during pesticide 
toxicity. 
 Slight modification changes were revealed in serum creatinine levels in mice of experimental group B; 
initially on day 1 (0.8mg/dl) it was at peak and a decline was noticed gradually from day 4 (which is equal to 
control values) to 30 (which is lower than the normal value). The level of creatinine stood still and same on 
day 16 (0.29 mg/dl)and 30(0.29 mg/dl). Mice(group C) infected with a heavy dose (2000 larvae) showed  a 
marked alteration  in the activity of serumcreatinine from day 1 to 30 of experiment in mice received 
infection when compared with controls. On the initial day, creatinine was showing a higher facet but 
decreased in a shallow manner there afterwards. It is highly noteworthy to take in account that the level of 
serum creatinine in group C experimentals was remained the same (0.29 mg/dl) on day 4,16 and 30 of 
infection which taunts like a unique feature. It is clear from these findings that the host immune system is 
triggered by 3 varied doses resulting in alteration in the level of creatinine. 
  The level of serum creatinine in mice of group E showed lower level when compared to uninfected 
controls. Although the extent of serum creatinine was less than that of normal level, there was a steady 
increase from day 1 (0.29 mg/dl) to 4 (0.39 mg/dl); but on day 9 it declined once again to the initial day 
value i.e. (0.29 mg / dl), From day 16 onwards there was a hike in creatinine level which culminated in a 
slight higher value on the final day (0.40 mg /dl). 
 The level of serum creatinine in group F showed a marked decrease than the controls throughout the 
entire experimental tenure. Though it was said to be a decrease there was a step by step increase from day 1 
to 30. There is an astounding feature is revealed on day 16 (0.32 mg / dl) and 30 (0.32 mg / dl).The content 
of serum creatinine was lower than controls throughout the experimental tenure in group F. Though it is 
evidently a decrease (recession), the creatinine showed marked altered upheavels, and remained at constantly 
on day 4 (0.29 mg / dl) and 16 (0.29 mg/dl).Though larvaedo not migrate into the kidneys during A. caninum 
infection in mice (Bhopale and Johri, 1975)the indirect effect of host reaction and / or systemic sensitization 
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elicitein contributing the abnormal (decreased) level of serum creatinine. The abnormality in the 
serumcreatinine level during ancylostomiasis compare well with that ofSatyalatha and Vardhani (2005) 
during lead intoxication in mice. The present findings suggest that the function of kidneys may be disturbed 
due to infection resulting in the increased level of phosphates and decreased level ofserum creatinine. This 
observation is in agreement with that of Stevens etal., (2006) and Faull (2007) who reported inverse 
relationship between serum creatinine and renal function. Nwohaetal., (2013) observed unaffected creatinine 
level in A.caninum infected dogs and Kaur and Kera(2014) found no significant difference in serum 
creatinine in quinalphosphate treated rats. 

 
Table 1: Serum creatinine (mg/dl) from experimental (group A,B and C) and control (groupD) mice at 

different periods of infection. (Values are expressed in mean derived from five observations). 

Period of 
infection 

Experimental groups Control group 
A 
(mg/dl) 

B 
(mg/d1) 

C 
(mg/dl) 

D 
(mg/dl) 

1 0.66 0.81 0.58 0.48 
4 0.45 0.52 0.29 0.52 
9 0.40 0.59 0.35 0.64 
16 0.29 0.29 0.29 0.69 
30 0.29 0.29 0.29 0.70 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: “T” values obtained for different groups of mice infected with 500, 1000 and 2000 dose of 
A.caninum larvae. 

Groups A B C D 
Serum creatnine 
Mean: 
 
‘t’ values 
 
 
 
‘t’ value 
 

 
0.41 
A         D 
/______ / 
t= 2.65* 
(p>0.05) 
A         B 
/_____/ 
t=1.01@ 

 
0.50 
B          D 
/______/ 
t=1.31@ 
(p>0.05) 
A         C 
/______/ 
t= 1.39@ 

 
0.36 
C         D 
/______/ 
t=3.79* 
(p>0.05) 
B         C 
/______/ 
t= 0.64@ 

 
0.60 
 
 

   Figure 1: Serum creatinine level at experimental period. 

A = 500 dose; B=1000 dose; C=2000 dose; D=Uninfected  
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 P value at 5% level of significance is 2.306; *- significant value; @ - non significant value 

Table 3: Serum creatinine (mg/dl) from experimental (group E, F and G) and control (group H) mice at 
different periods of infection. (Values are expressed in mean derived from five observations). 

Period of 
infection 

Experimental groups Control group 
E 
 (mg/dl) 

F 
(mg/d1) 

G 
 (mg/dl) 

H 
(mg/dl) 

1 0.29 0.26 0.28 0.48 
4 0.39 0.28 0.29 0.52 
9 0.29 0.28 0.26 0.64 
16 0.34 0.32 0.29 0.69 
30 0.40 0.32 0.31 0.70 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                           Figure 2: Serum creatinine level at experimental period. 
 
E = 125+125+250 dose; F=250+250+500 dose; G=500+500+1000 dose; H=Uninfected 
 
Table 4: “T” values obtained for different groups of mice infected with 125+125+250, 250+250+500 and 

500+500+1000 dose of Ancylostomacaninum larvae. 
  

P value at 5% level of significance is 2.306; *-significant value, @ - non-significant value 
 
Conclusion:  

Groups E F G H 
Serum creatnine 
Mean: 
 
‘t’ values 
 
 
 
‘t’ value 
 
 

 
0.28 
E         H 
/______ / 
t= 6.32* 
(p>0.05) 
E         F 
/_____/ 
t=0.27@ 

 
0.29 
F          H 
/______/ 
t=7.52* 
(p>0.05) 
E         G 
/______/ 
t= 0.18@ 

 
0.28 
G         H 
/______/ 
t=8.26* 
(p>0.05) 
F         G 
/______/ 
t= 0.79@ 
 

 
0.60 
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Serum creatinine is important to know the renal health. It is a byproduct of muscle metabolism 
which can be excreted through the kidneys. If the filtration in the kidneys is deficient, creatinine levels in 
the blood increases. It leads to confusion, nausea, chest pain, shortness of breath, irregular heart rate, fluid 
retention in lower body and also passing low amounts of urine. In our study we used male Swiss albino 
mice (6-8 weeks of age) fed with balanced diet and water ad. libitum. Three varied single doses I. e. 500  
(group-A), 1000 (group-B) and 2000 (group-C) larvae/mouse of  A. caninum were given orally. Repeat 
doses of larvae inoculated at weekly intervals. In group A we have observed a marked alteration in 
creatinine levels from day 1 to 30 of infection period. Serum creatinine levels in group B was maximum 
at day 1,16& 30. Higher creatinine levels was observed in C, and were low in group E, F & G. 
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ABSTRACT:  

We teach pronunciation using ‘listen and repeat’ exercises because that’s how it’s always 
been done, and because common sense seems to say that it should work even if it doesn’t. The 
generally poor results we get in the classroom are usually ascribed to listening problems. Instead, 

they are more likely to be the result of two basic misconceptions: the widespread notions (1) that 

speech sounds (and timing phenomena) can be learnt by imitation, and (2) that children do this 

when learning L1. From a theoretical perspective these notions are both dubious. With respect to 

the second, not only is there no evidence that children learn to pronounce this way, but evidence is 

accumulating that they do not. It is more likely that their bootstrap into the sound system is the 

imitative exchanges in infancy where their caregivers reflect their utterances back to them, 

reformulated into L1syllables. This basic paradigm can be reworked for the classroom, and has been 

successfully applied for many years by teachers using Gattegno’s Silent Way. His approach has been 

significantly enhanced over that period and can be applied in conjunction with non-Silent Way 

approaches to grammar etc, and with intermediate and advanced students. 
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INTRODUCTION 

The word ‘imitation’ covers many different 
copying processes: mimicry (recreating a 

sensory experience), matching (producing an 

effect judged to be similar), emulation 

(achieving the observed end result by 

different means), and others. In the teaching 

of pronunciation, much of our practice is 

based on attempted auditory matching by the 

learner, where we ask him to match his 

output to a model he has heard spoken by the 

teacher or on a recording. A more colloquial 

name for what we do is ‘listen and repeat’ 
(L&R). It’s simple to do, and since we all 
believe that children learn to pronounce by 

first listening to adults and then basing their 

production on what they have heard, it seems 

sensible to teach older learners on the same 

basis. 

Unfortunately, the process of learning to 

pronounce isn’t as simple as this, for either 
children orolder learners. And the problem is 

not just that the older learners cannot ‘hear’ 
new sounds ortiming patterns, even if that is 

true. The problem is that we have 

misunderstood what needs to belearnt, and 

how that can be done. 

I have explained elsewhere why we should 

not teach the production of stress and various 

timing phenomena (including the ‘rhythm’ of 
English) using L&R (Messum, 2008; 2009). 

Roslyn Young and I have been working 

together to develop new ways to teach these 

aspects of pronunciation (Messum & Young, 

forthcoming). 

In this paper, I will just discuss the teaching of 

speech sounds. I start by asking you how you 

would know that it was time for you to review 

the way you do this. The point of this paper is 
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to inspire you to reflect on your practice, and 

then perhaps to make a change! 

Then I look at what adults have to do with 

themselves to learn the production of a sound 

that doesn’t have a counterpart in a language 
they know, and how children learn speech 

sounds. At the end, I present a different way 

to teach this aspect of pronunciation. 

For simplicity in the use of pronouns, I will 

label the caregiver of a child and teachers as 

female, and children and students as male. 

Is it time to change? 

There are various ways we can evaluate our 

teaching practice. The most important, of 

course, is to ask whether or not it is effective. 

If this causes us to have any concerns about 

the results that we get with L&R, we can start 

to ask other questions. For example: (Q1) 

Does the approach makes sense theoretically? 

And although learning a second language is 

different from learning a first, there is still 

value in another question: (Q2) Is L&R 

‘natural’? Do children learn to pronounce this 
way? 

Q1: Is there a theoretical justification for 

teaching speech sounds by imitation? 

There are distressingly few models of learning 

to guide our answer to this question. But in 

Caleb Gattegno’s model (e.g. Gattegno, 1987; 
Young & Messum, 2011) awareness and 

awareness estake a central position. Schmidt 

(e.g. 1990) also makes the case for this, 

though under the concept of ‘noticing’. With 
Gattegno as our guide, we should look at 

where our students’ awareness is being 

directed when we ask them to L&R. 

The process starts with the teacher providing 

a spoken model. The student knows that his 

task is to produce something similar. The 

principal resources available to him are (i) the 

skills he developed in the past to reproduce 

sounds he hears, and (ii) his criteria for 

judging speech sound similarity – criteria that 

are well-developed for his first language but 

not yet developed for problematic sounds in 

the target language. 

With these resources, he will start by 

attending to the spoken model, capturing 

some image of it. Then he makes a response, 

using his existing skills of sound reproduction. 

He tries to attend tothe acoustic results of his 

response and captures some image of this. He 

compares the two images, and this gives him 

some idea of how successful he has been. His 

teacher may also give him feedback about 

this. 

Notice, though, that the teacher has not 

directed him to attend to what he is doing 

with himself when he speaks: to attend to the 

movements of his articulators and the tactile 

and other sensations that these produce. If 

the student follows the directions the teacher 

gives him, then at the end of the process he 

knows nothing more about what he did with 

himself in order to be successful or 

unsuccessful than at the beginning. If he 

‘succeeded’ then he knows that given a 

spoken model, he can imitate it. But he does 

not know what to do with himself to 

reproduce this in the absence of a model to 

trigger it. If he did not ‘succeed’ then he is no 

wiser about what he might have to do to get a 

better result next time. 

In general, we do not start to learn a motor 

skill by matching outcomes. To learn to walk, 

grasp, swing a tennis racket, or drive a car, we 

are present to what we do and we observe 

the consequences. Only once we can already 

perform a skill can we imitate the results of 

someone else’s performance. 
This normal way of learning motor skills – 

learning by doing - is reliably successful in real 

life, and it can be allowed to function in the 

language classroom, as explained later. 

For now, though, let us just note that we have 

identified an alternative reason to the one 

usually given to explain why students are so 

unsuccessful during L&R activities. The basic 

problem is not that they cannot ‘hear’ the 
model (even if this is true). The basic problem 

is that the teacher sets them the wrong task: 

she should ask them to be present to what 

they are doing with themselves when 

attempting to make a new sound and listening 

to the result, but instead she asks them to be 

present to a model they hear and then to 

compare it to what they produce in response. 

The teacher has misdirected the students’ 
attention, and only those who subvert her 

instructions -by quietly practising on their 

own, just listening to themselves rather than 

trying to copy her -will be successful.  
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Q2: Do children learn to pronounce by 

imitation? 

To answer our second question - ‘Is L&R 
natural?’ – We need to draw a distinction 

which isabsolutely fundamental, yet never 

drawn in the literature: between ‘learning to 
pronounce aword’ and ‘learning to pronounce 
(speech) sounds’. 
Confronted by a word that is new, say 

‘horripilation’, a mature speaker learns to 
pronounce it byparsing it into three or four 

chunks (whether he encounters it on the page 

or hears someone elsesay it). Let’s say that he 
breaks ‘horripilation’ into chunks 
corresponding to the spellings <ho>,<ri>, <pi> 

and <lation>. Each of these chunks are 

recognised as ‘speech sounds’ that the 
speaker already knows how to pronounce. 

That is, he knows how to say something for 

each that will be recognised by his listeners to 

be equivalent to the speech sounds that they 

make. 

All our speaker now has to do is to string 

these four speech sounds together, and he 

has successfully pronounced the word in 

question. 

The process is one of imitation, but not one of 

mimicry or auditory matching. This is 

serialimitation: copying a series of events 

using actions that produce equivalent results 

to each individual event. Each action is 

already known. Only the sequence is new. 

We don’t know when children start learning 
the pronunciation of words like this, but it’s 

probably very early and may well be 

connected to the so-called ‘vocabulary spurt’ 
at around 50words/18 months. The 

alternative is some kind of mimicry of the 

whole word shape, and this is problematic for 

producing words spontaneously, swiftly and 

automatically as needed for fluent speech. 

(Even if this alternative turns out to be the 

way an infant recreates the very first words 

headopts.) 

The important thing to notice is that serial 

imitation relies on prior learning. Our speaker 

has tohave learnt how to say speech sounds 

equivalent to those he hears before he can 

make use of thismechanism to ‘learn to 
pronounce a word’. The question of ‘learning 

to pronounce sounds’ ishow this prerequisite 
is achieved. 

It’s possible that a child learns to pronounce 
sounds by imitation, which in this case would 

meana process of auditory matching. The 

cycle would be started by a caregiver 

producing a speech sound, then the child 

would try to copy it, evaluate how good his 

attempt was, try something else, evaluate 

that, and so on. Of course, the initial sound 

would not be presented as something to be 

learnt – parents don’t usually tutor their 
children so explicitly – but might be a sound 

that the child extracts from a word. 

The very few phoneticians and speech 

development theorists who have gone into 

print on this issue have asserted that some 

process like this must occur. Famously Fry 

(1968, p. 18) did so,and Kuhl has followed 

him: 

“Infants learn to produce sounds by imitating 
those produced by another andimitation 

depends upon the ability to equate the 

sounds produced by others withones infants 

themselves produce.” (Kuhl 1987). 
However there is no evidence whatsoever for 

this assertion and the idea leads to many of 

the anomalies found in speech science 

(Messum, 2007; Howard & Messum, 2011). 

There is an alternative, and one that is more 

plausible for many reasons. 

Since an earlier stage than the onset of 

speech, infants have been learning about 

themselves through observing how others 

respond to their behaviour. In the literature, 

this activity of caregivers is described as 

‘mirroring’ because children perceive what 
they do reflected back to them. The name is a 

little misleading though; caregivers 

sometimes do exactly what the child has 

done, but they usually respond by doing 

something appropriate but not necessarily the 

same. So,for example, in what is called ‘affect 
attunement’, caregivers respond to signs of 

anger or distress sin their infants by soothing 

them. This is a very different response from, 

say, bouncing them up and down, and helps 

the child to understand his expressions of 

emotion. 

The same mechanism would give infants a 

bootstrap into the sound system of L1. We 
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know thatinfants babble, and that they 

become skilful at doing things that make 

certain sounds (explodingtheir lips apart to 

make what we hear as a /p/ or /b/, for 

example). These sound-making activitiesare 

called vocal motor schemes (VMS) (McCune & 

Vihman, 1987). We also know that young 

children play imitative games with their 

mothers and other caregivers, and that they 

understand that each party is doing what it 

considers to be ‘the same’ as the other 
(Meltzoff & Moor,e 1997).Further, every time 

these interactions are analysed, we find that it 

is overwhelmingly the mothers who ‘imitate’ 
the children rather than vice versa (e.g. 

Pawlby, 1977). When the object of these 

games is sounds, though, the form of that 

imitation is not usually mimicry but 

reformulation: the mothers reflect back to 

their infants their interpretation of the 

infant’s output in well-formed syllables of L1. 

From this, the infant can deduce that the 

result of his VMS is understood by his mother 

to be the same as the L1 syllable he hears her 

make. 

With this equivalence relationship established 

(and tested by him to operate in both 

directions during those imitative exchanges), 

he is in a position to peel some of the sounds 

he hears his mother make out of the words in 

the stream of her speech, and to attempt to 

use them in the circumstances that he sees 

her using them. /mI/ might be heard when 

milk is served, and he can reproduce the VMS 

that he learnt to be equivalent to this, and 

discovers that he is now more ableto get what 

he wants as a result. What power! 

In summary, the infant is present to his sound 

making activity and creates VMS’s out of 
some of it. He learns from his mother’s 
responses that some of them produce an 

acceptable rendition of aparticular sound that 

she makes, often a speech sound in L1. With 

this correspondenceestablished, he is 

launched into learning the approach to the 

pronunciation of words that willsupport 

efficient word learning. 

This paradigm has been tested with a 

computer model of an infant interacting with 

caregivers who speak different languages. The 

infant manages to learn the pronunciation of 

words at a similar performance level as 

human 2 year olds. (Howard & Messum, 2011; 

forthcoming) 

An alternative paradigm for teaching 

pronunciation 

Gattegno (1962, pp. 5-9) understood what 

was happening between mothers and their 

children, and also the importance of directing 

older learners’ attention to where it needs to 
be if they are to learn the motor skill of 

pronouncing new sounds. 

In his Silent Way approach, the teacher does 

not provide a model, but instead asks the 

student to start making a target sound by trial 

and error. (Some way of referring to the 

target sound isneeded, of course. IPA symbols 

are one possibility; I prefer coloured 

rectangles for reasons explained below.) 

The teacher’s role is to give feedback on how 
well the student does, encouragement to 

keep experimenting, and suggestions of things 

he might try. The suggestions will often be 

visible –things for the student to notice – 

rather than oral instructions. For example, the 

teacher mightsilently hyperarticulate the 

sound if this would give a clue to the student, 

or use her hands toindicate a new tongue 

movement. 

As soon as the student realises that the 

teacher does not think that his first attempt is 

goodenough, the student is faced with the 

need to do something different. And that 

means becomingpresent to his own 

articulators and deliberately using them in a 

new way. Then, listening to whatthe result is; 

listening this time in a state that is ready to 

hear something different because heknows he 

did something different. 

It’s difficult to create a new sound, so success 
won’t be immediate. But this process 
continuesover the days of the class as the 

sound is embedded in longer sequences of 

sounds and practisedat different rates, 

loudness, and so on. At all times, the student 

will be encouraged to be present to the two 

things he needs to be present to in order to 

learn a new motor skill: the articulators which 

are creating the sound, and the resulting 

sound they create. 

In this process, the model a teacher might 

provide would be an unhelpful distraction. 
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In the classroom 

Gattegno’s Silent Way has been developed 
since his death in 1988, particularly with 

respect tothe pronunciation materials. 

However, they are still adapted for the whole 

Silent Way approachand best suited for 

beginners. 

If a teacher would prefer not to use the Silent 

Way, or is teaching intermediate or advanced 

students, then the paradigm that Gattegno 

pioneered for pronunciation can still be used, 

and is supported by the PronSci charts (see 

the gallery at www.pronsci.com for 

examples). 

Here, colour rather than IPA symbols is used 

to refer to sounds without the teacher having 

to say them herself. A chart showing the 

sounds of English as coloured rectangles 

provides a synthetic vision of the sound 

system of the language and of the internal 

logic of its elements. The sound to colour 

coding then extends to charts where coloured 

letters mean that words and spelling 

combinations are displayed using standard 

orthography but with their pronunciation 

immediately apparent to the student. This is 

one of a number of reasons why colour is 

better than IPA symbols for most pedagogical 

purposes. 

The teacher can point to sequences of 

coloured rectangles and/or words, and 

students can work on their pronunciation with 

their attention firmly on their own actions, 

the consequences and the evaluation that the 

teacher gives them. Gradually they develop 

their own criteria for correctness and develop 

secure motor schemes for producing the 

speech sounds of English as part of words and 

the longer sequences of speech. 

CONCLUSION 

‘Listen and repeat’ is easy for teachers to do 
but gives disappointing results. When we 

examine why, we see that it makes no sense 

as an approach for teaching the motor skills 

that are required for pronunciation. Nor is it 

likely to reflect the way that children learn the 

pronunciation of their first language. 

The alternative is for us not to model sounds 

and sequences of sounds for our students but 

towork on their motor skills, which means 

that the teacher needs to act in the way that 

any sportscoach normally acts: by 

encouraging her charges to work on the 

problem for themselves andgiving them 

feedback on how they are doing in areas 

where they have not yet developed criteriafor 

themselves. 

Speaking from experience, I know that it takes 

a degree of faith to start working this way. 

Butstudents do not find it unsatisfactory. 

Quite the opposite: they very much 

appreciate the chance to work on the 

problem themselves, and to have themselves 

heard in a space that is not overwhelmed by 

the teacher’s expert production skills. Do try 
it! 
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Abstract 

A language 'test' is a systematic procedure for observing a person's behavior and describing it with the aid of a 

numerical scale or category system (Cronbach LJ 1971: 26). A test cannot be based on a selection of items chosen 

on linguistic grounds alone, and that to devise an effective test, it is necessary to specify how an examinee requires 

to use the language. "The criterion for success lies not in formal correctness but in communicative effectiveness" 

[Carroll: 1980, 8] Tests of spoken English usually give priority to language aspects of performance highlighting 

vocabulary, grammar, syntax and lexicon and pronunciation features, rather than the effectiveness and appropriacy 

of communication. It is no secret that the testing of oral proficiency is one of the weakest items in our testing 

battery, the ability to write an essay is looked on as the sine qua non of language courses, whereas the ability to 

speak that language is rated much lower. 

Key Words Test, Linguistic grounds, formal correctness, communicative effectiveness, oral proficiency, 

appropriacy. 

I. Introduction : Some basic assumptions on language test 

Daniel Defoe's protagonist Robinson Crusoe was perhaps one of the greatest English teachers. His 

version of how and why he taught Man Friday English is one of the first published descriptions of 

English teaching the -motivation for a shared language and the power relationship between two people. 

"I was greatly delighted with my new companion, and made it my 

business to teach him everything that was proper to make him useful, 

handy and helpful; but especially to make him speak and understand me 

when I spoke, and he was the aptest scholar that ever was." 

Defoe (1719) Robinson Crusoe 

Like Robinson Crusoe, the English teacher uses the exploratory classroom atmosphere, the resources 

of time and specialist knowledge available, by embarking on a piece of research in the classroom in the 

classical quantitative,  
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psychological mode, through gathering of verbal reports, finding answers to questions without losing 

focus on methods or objectives. Getting the students perceptions, their strategies and component skills 

of learning and communication help us feed back into decisions about methods, materials, organization 

testing procedures and the language programme. Most of the information available has a 

communication focus inferring the learners ways of managing their linguistic products, rather than how 

they came to say it or their linguistic processes. A language 'test' is 

“ a systematic procedure for observing a person's behavior and 

describing it with the aid of a numerical scale or category system”. 

(Cronbach LJ 1971: 26) 

A test cannot be based on a selection of items chosen on linguistic grounds alone, and that to devise an 

effective test, it is necessary to specify how an examinee requires to use the language. "The criterion 

for success lies not in formal correctness but in communicative effectiveness" [Carroll: 1980, 8] Tests 

of spoken English usually give priority to language aspects of performance highlighting vocabulary, 

grammar, syntax and lexicon and pronunciation features, rather than the effectiveness and appropriacy 

of communication. It is no secret that the testing of oral proficiency is one of the weakest items in our 

testing battery, the ability to write an essay is looked on as the sine quaron of language courses, whereas 

the ability to speak that language is rated much lower. 

II Testing Spoken English: the state of the art 

Keeping in view the meaning or relevance of speech in the learning/teaching of language skills, Acharya 

Nagarjuna University had introduced the teaching and testing of Spoken English through a prescribed 

text Spoken English For You edited by Radhakrishnan Pillai, Rajeevan and Bhaskaran (1990). While 

the present Board of studies for Foundation English prescribes the development of Oral Proficiency 

according to the Andhra Pradesh State Council for Higher Education recommendations, it has done 

away with the testing of spoken English. Autonomous institutions within the Acharya Nagarjuna 

University system, have retained the teaching and testing of Spoken English. In the KBN College, for 

Foundation English teaching of Spoken Engish is based on Success with Spoken English II: for 

undergraduates by Dr. V.Saraswathi & Dr.Noor Jehan Kother Adham. Commonwealth University Book 

Publishers Chennai, 1998. {Units 1-3, for Semester 1}. The testing of Speech skills is based on 2 items 

which is as follows: 

On Transparency 

Item 1   Imagine that you are waiting for the Grand Trunk Express at the Central railway 

Station Write a dialogue of five exchanges between yourself and the station master 

regarding the delay in the train's arrival. (5 marks) 

Item 2  The following dialogues have errors in concord Correct the mistakes.(5 marks) 

 a. 1. Your new gold bangle is pretty 

    2. I'm afraid it's not gold. All that glitter is not gold. 

 b. 1. Look at those boys playing marbles 
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     2. What about them 

   1. One of the boys are naughty 

 c. 1. Who do you think is to blame? Rajesh or Suresh 

     2. Rajesh as well as Suresh are at fault 

d. 1. The librarian wants to see you. 

 2. Yes, I saw her. She wants me to pay Rs.20/ fine  

1. Twenty rupees are a big amount 

 e. 1. What did she have for breakfast? 

    2. She have bread, butter and jam. They are so tasty.  

The aim of the test [end of Semester 1 examination] is to assess the learners’ ability to display language 

skills to perform certain functions such as greeting, introducing people and seeking information in 

formal and informal situations. The basic premise is that language is a system for the expression of 

meaning, the primary function of language is to interact and communicate, the structure of language 

reflecting its functional and communicative use. The performance test assumes that it is communicative 

competence that is being assessed and that communication is the starting point of measurement of what 

the learner can actually achieve through language. Communicative Competence may be defined as "the 

ability to function in a truly communicative setting" (Savignon 1972: 8). The overall communicative 

effectiveness (Item 1) and resources of grammar and expression (Items 1 & 2) form the basis of the 

subjective evaluation by the examiner. The scores, in terms of marks, try to provide an objective 

approach to consolidate the examiners subjective assessment. 

III Testing Spoken English by the Written Mode - the paradox 

The testing of Spoken English by the written mode (TSW) assumes that the examiner is able to establish 

clearly what activity the student is expected to perform, how far the dynamic communicative 

characteristics associated with these activities can be incorporated into the tests, and what the task 

dimensions will be in terms of the complexity, size, referential and functional range of the discourse to 

be processed or produced. The teacher-examiner is better aware of the students deficiencies than of 

their success he assumes their level of ignorance. Then he highlights her students problem area, and 

thus tends to define language ability from the experience of its breakdown rather than of its success, in 

negative rather than positive terms. Item 2 (identifying mistakes in concord) is in terms of discrete 

structures and is related to grammar, structure and vocabulary. We all know that testing Spoken English 

involves skills other than those to measure linguistic competence Item 2 does not provide the 

opportunity for the student to select on his own, which is an essential component of communication 

skills. The examiner may not have actually assessed any aspect of how 'communicatively effective' the 

performance was. It also demands an error based scoring for measuring success in using the formally 

correct aspects of the language and ignores the required information based' scoring for measuring 

success in using the language to communicate effectively. The student-speaker cannot see a reasonable 

purpose for performing the task at hand. These two items may be said to measure linguistic competence 
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while actual use of the language for communication requires communicative competence. The 

evaluation in terms of the traditional discrete points of language proficiency passes for an evaluation of 

communicative competence while, in fact, it is an inaccurate reflection of the students ability to function 

in an authentic communicative context. Perhaps these two items satisfy the criterion of reliability in that 

the numerical scores awarded force the examiner to be as objective as possible. In Testing Spoken 

English through a direct oral performance we may have the subjectivity element the personality factor. 

There is the interaction between the examiner and the student which is more direct, continuous and 

personal than it is in writing. We are often strongly influenced by the paralinguistic features of the 

language which are often hard to distinguish from personality. 

The greatest advantage in TSW is in administration of the test. It is easily administered as part 

of a larger language test. Any ideal test of oral performance should be recorded on tape for reliability 

purpose because the interaction is fleeting and cannot be checked unless recorded on cassette. TSW's 

saving grace is that the performance is on paper, in black and white, for the examiner to assess 

holistically as well as analytically and pass comments for improvement of the skill. It purports to test 

the students’ knowledge of language and develop the learners competence by laying emphasis on the 

functional and communicative potential of the language. 

Language test designers should concern themselves with validity. They should ask themselves 

whether they are "actually testing what they think they are testing, and whether what they think they 

are testing is what they ought to be testing" (Morrow K 1981, 13). Testing Spoken English by the written 

mode does not test pronunciation auditory comprehension as other oral performance do. Item 1 demands 

the meaningfulness of responses and the completeness of sentence structure for the examinee to receive 

her score. This may tend to elicit artificial language that is not representative of a student's 

communicative competence. The scoring procedure does not encourage the creative use of language 

and may even discriminate against sophisticated language users in real life, dialogues (Item 1) include 

disjunctures pauses, hesitations and words such as um, er, well, I mean (Wilkinson 1971, 49). These 

used to be thought faults and children were often told not to say 'er'. We are now realizing that to 'er' is 

human. 

Stabilizers such as this occur particularly when we are thinking aloud, defining more precisely, 

seeking a vivid expression. 

Any communicative act and especially speaking has a function with respect to both the structure 

of the interaction of which it forms a part and with respect to the attitudes feelings and beliefs of the 

speaker. 

"It is both an interactional and an illocutionary structure of an 

encounter, the acts, moves, exchanges and phases of which an 

encounter is composed" 

 (Goffman, 1971, 134) 

A dialogue (Item 1) or a conversation is 

 "an interactional stretch of talk involving atleast two participants and 

taking place in a non formalized setting, such that no special rules or 

conventions may be said to operate" 
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 (Edmondson 1981:4) 

There may be conversation rules and conversational strategies, such as turn taking, the former 

demands communicative competence while the latter displays social competence without offending 

socially acceptable notions of what is and what is not acceptable behaviour. For example one can choose 

not to reply to a greeting and yet one has communicated. Speaking ought to be assessed in relation to 

the situation in which it takes place, the purpose it serves and the audience for whom it is intended. 

Consider the following exchange. 

 L: Do you want to play with me? 

V: You're younger than me. [Shuts door] 

L: (puzzled) She did'nt answer my question. 

(Coulthard M 1977:29) 

If we have to choose between the linguistic response and the non-linguistic, it is the latter which 

is more important in terms of the successful development of the conversation. The 'paralinguistic' 

(Abercrombie 1968) such of those features that are relevant to a structural analysis (for example a 

cough) may be purposeful, directed and controllable behaviour which may accompany or substitute for 

linguistic communication. The 'extra-linguistic' (Abercrombie 1968) means of communicating 

information such as voice accent or tonal variations may interest a Sherlock Holmes to interpret them 

as clues. The real world contexts of use demand not only a mastery of lexical resources pronunciation 

(phonology supra-segmental features) required for comprehensibility, but also aspects of personality or 

interpersonal skills of the speaker- poise, naturalness, effort to communicate and how much information 

was exchanged, Intelligibility fluency, comprehension, appropriateness - in short overall 

communicative effectiveness is the name of the game. 

The greatest disadvantage TSW displays is the loss of illocutionary force. Illocution is an 

indirect speech act. "It is possible for the speaker to say one thing and mean that but also to mean 

something else". (Searle 1975, 60) 

The now famous examples of 'Can You pass the salt, please ?’ or 'It's cold in here' (Searle, 

1975) - the first one is not a question nor the second a mere statement - tell us clearly that language is 

not merely a mode of action but a means of interaction, a means of sharing experience through an act 

of negotiation. Negotiation is a two way process and sometimes even silence counts,  that is saying 

nothing is doing. Look at the following dialogues. 

                                  A           Speaker 1:  John 

                                                 Speaker 2: Yes 

                                                 SI           :  Have you got a moment, please 

                                                 S2          :  Sure 

 

B            Speaker 1: John 

                                                   Speaker 2 : (looks up) 

                                                   S1          : Have you got a moment ? 

                                                   S2           : Sure 

  

Language skills, and especially speaking, should be assessed in an act of communication. 
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Morrow K (1979:149) called this his 'performance criterion" that is the 

candidates ability to actually use the language, to translate the competence (or 

lack of it) which he is demonstrating into actual performance 'in ordinary 

situation', that is actually using the language to read, write, speak, or listen in 

ways and contexts which correspond to real life. 

 (Marrow 1979: 149) 

Such a test of communicative ability should be criterion referenced against the performance of a set of 

authentic speaking tasks. In other words, it will set out to show whether or not (or how well) the student 

can perform a set of specified activities. In other words the examiner of Spoken English must be forced 

to think what can this candidate do? What is she capable of? In assessing the speaking abilities the test 

would have a valuable function in assisting the teacher to decide what to emphasize in her teaching, to 

elicit the required type of speech. The teacher would be able to spread the assessment over a period of 

time, say as part of internal assessment by maintaining a consistent record of the students performance 

and the idea of the once a year / semester test may become obsolete. 

IV Conclusion : Quo Vadis 

As system of assessment which fails to take account of talking fails to give an incomplete and 

misleading impression of the students competence in the language. The primary objective of a teacher 

of English should be to have a commitment to the speech needs of the students and a serious study of 

the role of oral language in learning. Perhaps there is no standard test for all occasions for assessing 

oral skills but the major concern in a spoken English test must be the people not the test or test task 

alone. Our students as human beings should be encouraged to talk and communicate with each other as 

naturally as possible. We are far from assessing accurately the skilled language learner as we are still 

in the domain of testing language skills with very limited scope, conceding the fact that the very 

introduction of Testing Spoken English is itself a good beginning. 

'Language is like a living membrane; it provides a constantly changing model of reality. It is always 

growing as it undergoes changes. Rosario Ferre in Destiny, Language and Translation (p.41) says 

"Every civilization is imprisoned in a linguistic contour, which it must match and regenerate according 

to the changing landscape of facts and of time'. From an uncivilized brute Man Friday learned to speak 

to be called the "aptest scholar" May be he escaped answering tests in Spoken English, or did he? 
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Abstract

Aim: The aim of the study was to determine fumonisins (FMS) using liquid chromatography coupled with mass 
spectrometry in maize. Materials and Methods: FMSs are mycotoxins frequently found in contaminated corn 
samples. The presence of FMSs in corn samples should be continuously controlled to protect the population 
form risks associated with its proven toxicity. About 24 corn samples were collected in different locations of 
Andhra Pradesh such as harvesting area, storage area, and dumping area of godown for determination of 
contamination by FMSs. Results and Discussion: The retention time of the well-defined peak of FMS B1 and 
B2 was found 1.15 min and 2.59 min which is similar to the obtained method. Among 24 samples, about 7 corn 
samples were found positive contamination by FMS when subjected to liquid chromatography-mass spectrometry 
analysis. The high levels of FMS contamination were found in sample number 7(s-7) which is collected from the 
dumping area of storage godown. The fungal damaged sample was found B1concentration of 242.11 µg/kg and 
FB2 of 117.15 µg/kg. The concentration of FB1 is very high in the sample compared to the regulatory guidelines 
limit. The low amount of FMS is identified in sample number 8(s-8) which is collected from the dumping area 
and in damaged condition. FB1 concentration was found 15.0 µg/kg. The sample 4(s-4) is found contaminated 
with FB2 with 15.780 µg/kg concentration. Conclusion: Based on the results, it can conclude that corn samples 
collected from the dumping area of godown are found more contaminated with mycotoxin (FMS) than the other 
sample collecting area such as storage area and harvesting area.
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INTRODUCTION

Mycotoxins are secondary toxic 
metabolites released by some fungi. 
Different types of mycotoxins in the 

world most frequently observed and mostly 
affects health of humans and livestock are 

ochratoxins A, aflatoxins, and fumonisins.[1] 

Fumonisins are majorly produced by Fusarium 

verticillioides and Fusarium proliferatum 

strains. This fumonisins (FMS) group contains 
FMS Type A1 and A2, these are produced in 
very small amounts and nontoxic. The other type 
contains B1, B2, B3, and B4,[2] among them, B1 
is the most toxic and abundant toxic substance 
produced by certain fungal strains. The B1 and 
B2 are majorly found contaminants in corn 
(maize).[3] Chemically, FMSs are made of two 
methyl groups and single amine groups (-NH2), 

1-4 (-OH-), and bistricarboxylic ester groups present at 
different positions along with the (c-18) polyketide backbone. 
FMSs are having structural similarity to sphingosine 
and these are involved in the process of cell signaling, 
communication, and growth. FMS B1 chemically called as: 
1, 2, 3-propanetricarboxylic acid, 1, 1′-[1-(12-amino-4,9,11-
trihydroxy-2-methyltridecyl)-2- (1-methylpentyl)-1,2-
ethanediyl] ester whose molecular formula is: C34H59NO15 
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and molecular weight is: 721.[4,5] The contamination of crops 

or stored foods by FMS is due to agro climatic conditions.[6]

Dietary utilization of FMS causes many abnormal health 
conditions in both humans and animals. It increases risk 
factors to increase in esophageal cancers. This compound is 
also showing effects on the liver and also acts as nephrotoxic 
in many animal species, these toxins are also responsible 
for, pulmonary edema syndrome in pigs, and apoptosis in 
many other types of cells.[7] Every year 25% of harvested 
crops are affected due to mycotoxins contamination, which 
causes a huge economic loss to the agriculture and industrial 
sector. The aggregation of FMSs observed in different 
developmental stages of kernel. Due to Lower humidity, 
kernels lead to destruction by insects and also causes the 
growth of FMSs in plants.[4] These FMSs are stable in food 
items and will not eliminate during the processing, cooking, 
backing, pasteurization, and roasting. Grains contaminated 
with moderate amounts of FMS are known to be toxic to 
either horses or swine.[8] Hence, it is necessary to detect the 
FMS and their contamination levels in various foods items in 
their processing stages. The most accurate methods to detect 
the contamination of FMS s are high-performance liquid 
chromatography (HPLC) with fluorescence detection and/
or mass spectrometry and/or enzyme-linked immunosorbent 
assays. Liquid chromatography mass spectrometry (LC-MS) 
has capability to multiplex several analytes with in a single 
analytical run. It provides superior specificity, sensitivity, and 
accurate compared to other analytical techniques. In recent 
years, HPLC-MS applications in agri sector are among the 
fastest developing fields. The present study is aimed to 
LC-MS determination of FMSs contamination in maize 
samples collected at different storage and harvest conditions.

MATERIALS AND METHODS

Samples

Total 24 Maize (Corn) samples have been collected and among 
them 10 samples at dumpig area, 11 samples at storage area, 
and 3 samples at harvesting area. The sampling points for FMSs 
are collected from harvesting area, storage area godowns, and 
dumping areas located at the godowns and agricultural markets 
situated in different locations in Karnool, Kadapa, Anatapur, 
and Guntur Districts in Andhra Pradesh, India.

Chemicals and solvents

All the solvents used for LC-MS analysis are HPLC grade 
chemicals and chemicals used for the extraction and 
preparation of samples are analytical grade. Methanol and 
water (HPLC-grade) were acquired commercially from 
Thermo Fisher Scientific India Private Limited, Mumbai. 
The HPLC grade acetonitrile was purchased from the Merck 
Chemicals Private Limited, Mumbai. The other chemicals 

such as formic acid purchased from Thermo Fisher Scientific 
India Private Limited, Mumbai. The standard FMSs (B1 
and B2) and the extracting solvent Supelclean® primary 

secondary amine (PSA) were purchased from Sigma Aldrich, 
Bangaluru, India.

Standard solutions

The standard FMS B1 and FMS B2 stock solutions were 
prepared by dissolving standard FMSs in mixture of 
acetonitrile and water (50:50 v/v) as a diluent solvent. About 
100 mg of FMS B1 and FMS B2 are weighed and taken in to 
100 mL volumetric flask. About 10 ml of diluent added and 
sonicated for 15 min to prepare 1000 µg/mL each FMS B1 and 
FMS B2 as combined standard stock solution. This standard 
stock solution was further diluted with diluent to prepare 2, 5, 
20, 50, 100, and 400 µg/mL of calibration solutions.

Instrumentation

The instrument was worked and incorporated with Waters 

2695 Alliance HPLC system (waters Corporation, Milford, 
MA, USA) consisting of quaternary pump, column chamber 
with temperature control, auto injector, online degasser, 
and ultra violet detector (water 487 model). The liquid 
chromatography is interfaced with a mass spectrometer 

coupled with an electrospray ionization source operated in 

the positive mode. Mass spectrometry analysis was carried 
out with Micro mass ZQ mass detector model LAA 1369 
(Micromass Ltd, UK). The chromatography and mass data 

interpretation were carried out with masslynx software.

Sample preparation

Extraction of mycotoxins FMNs for LC-MS analysis was 
performed by method described by.[9] The corn samples picked 

from different areas (Dumping area, harvesting area, and 
storage area,) are made to dried and grind to a fine meal with 
laboratory mill. 2 g of the sample was accurately weighed and 
taken into a 50 mL polypropylene tube. 20 mL of methanol/
water (3:1 v/v) added and placed in ultrasonic water bath for 
10 min at room temperature for sample extraction. 25 mg 
PSA of 5 ml plastic centrifuge with aliquot of the extract 
(2 ml) was mixed. This solution was shacked vigorously and 
tube was centrifuged for 5 min at 5000 rpm. Supernatant was 
discarded and 2 mL of 1.0% formic acid in methanol was 
added in tube. The supernatant was diluted with water in 1:1 
(v/v) proportion. Preceding final instrumental examination, 
test solution was shifted to 0.2 µm nylon layer filter.

The estimation of FMS by HPLC-MS analysis

Determination and estimation of mycotoxins FMSs by 
LC-MS analysis were performed by method described by 
Yang and Wu.[9] HPLC carried out with stationary phase 
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of Zorbax Eclipse XDB-C18 column (150 mm × 2.1 mm, 
3.5 µm) with temperature (column temperature) is 30°. 
Mobile phase of methanol: water: formic acid in the ratio 
of 75:25:0.2(v/v) has been used as eluent with flow rate 
of 0.2 mL/min. The injection volume was 10 µL. The 
observation was carried out onESI (Turbo Ion Spray) positive 
ion mode in the range of 40–1000 amu. The following FMS 
B1 and B2 mass operating conditions are: The nitrogen gas 
flow 3.8 bar; desolation gas temperature 350°C, temperature 
of source lamp 120°C; capillary voltage, 3.5 kV; cone; 40V, 
and extractor voltage 3V. The detection was carried out in 
multiple reaction monitoring mode.

RESULTS AND DISCUSSION

Agricultural commodities, products, and foodstuffs consist 
of variety of molecules with diverse structural characteristics, 
biological properties, and nutritional values. Among them, 
some of the compounds such as starch, triglycerides, and 
fatty acids are the large molecules and some of them such 
as flavonoids and phenolic compounds are less in minor 

components. Some of the undesirable compounds such 
as pesticides and mycotoxins are very less components. 
Various studies have been reported for contamination 
of mycotoxins in agricultural, food, and feed samples 
especially aflatoxins in India.[10-12] FMSs are the mycotoxins 
produced by F. verticillioides and F. proliferatum strains. 

Among all other sub group compounds of FMSs, Type B1 
and B2 Figure 1 are found very frequently found toxic 
compounds and B3, B4, A1, and A2 are produced in very 
small amount and non-toxic. Dietary utilization of FMS 
causes many abnormal health conditions such as esophageal 
cancers and nephrotoxic in both humans and animals. It 
increases risk factors to increase in esophageal cancers. 
Hence, it is necessary to detect the FMS and contamination 
levels in various foods items in their processing stages. 
Liquid chromatography coupled with mass chromatography 

is used in many industries such as pharmaceuticals, 
biopharmaceuticals, forensic, industrial, food, and 
environmental sector. LC-MS technique has always been 
desirable due its sensitive and highly specific nature of MS 
compared to other chromatographic detector.

About 24 corn samples were collected in different locations 
such as harvesting area, storage area, and dumping are 
of godown for determination of contamination by FMSs. 
The images of collected samples are presented in Figure 2 

and the condition of the samples is reported in Table 1. 

The comparison of FMSs contamination with respect to 
the collected area also done. Before analysis, a simple 
extraction step is required to concentrate the analytes of 
interest and eliminate non-desirable matrix components. 
This is particularly important for analysis of FMSs because 
low regulatory limits established for FMSs and the large 
sample size required to obtain necessary method sensitivity. 
The retention time of the well-defined peak of FMS B1 and 

B2 was found 1.15 min and 2.59 min which is similar to the 
obtained method. Standard calibration curve was plotted for 
quantification of FMS [Figures 3 and 4]. Figure 5 shows the 

standard chromatogram of FMS B1 and B2 standard mixture 
solution and individual injections are run for conformation 
of FMS B1 and B2. The blank chromatogram is presented in 
Figure 6. The precursor ion of the FMS B1 obtained from ESI 
was the adduct [M+H]+, m/z 706 for FMS B2, and m/z 723 
for B2 which is similar to the theoretical mass value of m/z 
706 for FMS B2 and m/z 722 for B2, respectively. The mass 
spectra of standard chromatogram of FMS B1 and B2 are 

Figure 2: Images of corn samples collected in different 

locations

Figure 3: Standard calibration curve of FMS B1

Figure 1: Chemical structures of FMS B1 and FMS B2[6]



Ommi, et al.: Evaluation of fumonisins contamination using LC-MS in corn samples

Asian Journal of Pharmaceutics • Apr-Jun 2022 • 16 (2) | 151

represented in Figure 7. The calibration curves of FMS B1 
and B2 are retrieved by plotting the concentrations in µg/ml 
(10, 20, 30, 40, 60, 100, 150, and 500) versus peak area of 
two compounds. The regression equation is y = 1836.1x + 
10690 for FMS B1 where y = 2133.5x + 15636 for FMS B2 
with the correlation coefficients(r) of FB1 and FB2 is 0.999 

and 0.999, respectively. The retention time and product ion 
spectra of FMS B1 and B2 in the corn sample were similar 
to those of the standard solutions. Figures 8 and 9 represent 
the chromatograms of sample 7 and 20. The contamination 
of FMSs study is evaluated by analyzing 24 corn samples 
which are collected from the various types of locations such 

as harvesting area, storage area, and dumping area. Among 
24 samples, about seven corn samples were found positive 
contamination by FMSs when subjected to LC-MS analysis. 
The list of corn samples contaminated by the FMSs and their 
concentrations is presented in Table 2. A high amount of 
FMS identified in sample number 7(s-7) which is collected 
from the dumping area of storage godown. The fungal 
damaged sample was found B1concetration of 242.11 µg/kg 
and FB2 of 117.15µg/kg. The concentration of FB1 is very 
high in the sample compared to the regulatory guidelines 
limit. The low amount of FMS is identified in sample 
number 8(s-8) which is collected from the dumping area 
and in damaged condition. FB1 concentration was found 
15.0 µg/kg. The sample 4(s-4) is found contaminated with 
FB2 with 15.780 µg/kg concentration. FB1 and FB2 were 
not found in remaining other 17 samples as no peak was 
found similar to the standard retention times of FB1 and 
FB2. Based on the results, it can conclude that corn samples 
collected from the dumping area of godown are found 
more contaminated with mycotoxin (FMS) than the other 
sample collecting area such as storage area and harvesting 
area. The abundance of B1 and B2 compared and presented 
in Figure 10. The impact of moisture content in the FMSs 
contamination also assessed and presented in Figure 11. 

The damage of the corn is found high in samples with high 
moisture content and similar fungal contamination was 
observed.

Similar contamination studies are reported by various 
authors for determination of FMS in feed and corn samples. 
The study of[13] reported feed contamination by FMS 
B1 up to 8 mg/kg affected about 9700 hens with sticky 
diarrhea, egg production, rapid decrease in take-feed and 
body weight highly reduced, and death in Andhra Pradesh 
state, India. Similarly, Jindal et al., (1998)[14] were reported 

the FMS B1 contamination in mazie and poultry feed 
samples collected eight districts of Haryana state in India. 
He reported 91% of maize samples ranged from 0.1 + 
87.0 ppm and 84% of poultry feed samples ranged from 
0.02 to 28 ppm were contaminated with FMS B1. Asrani et 

al.[15] studied the effects of feeding Japanese quail with F. 

verticillioides cultures containing known amount of FMS 
B1. The quails supplemented with 300 ppm of FMS B1 
and found symptoms such as ruffled feathers, reduced feed 
and water intake, poor body growth, and greenish mucus 
diarrhea with 59% mortality. About 30% birds have showed 
the nervous signs and increase in aspartate transaminase 
and alanine transaminase, concentration of total serum 
and albumin, serum calcium and cholesterol levels, and 
creatinine. Waliyar et al.[16] have studied the mycotoxins 

Table 1: The representing the list of samples 

collected in different area and their moisture value 

with physical condition

Sample Location Moisture Physical 

condition

S1 Dumping area 15.3 Damaged

S2 Storage area 14.3 Slightly damaged 

S3 Harvesting area 14.0 Good 

S4 Dumping area 14.9 Damaged

S5 Storage area 13.2 Good 

S6 Storage area 13.3 Damaged

S7 Storage area 14.7 Damaged

S8 Dumping area 15.0 Damaged

S9 Dumping area 17.5 Damaged

S10 Dumping area 21.2 Damaged

S11 Dumping area 16.4 Damaged

S12 Harvesting area 14.6 Slightly damaged

S13 Storage area 13.0 Good 

S14 Dumping area 13.8 Damaged

S15 Storage area 14.9 Slightly damaged

S16 Harvesting area 14.2 Good

S17 Storage area 17.6 Damaged

S18 Storage area 17.9 Damaged

S19 Dumping area 22.6 Damaged

S20 Dumping area 20.3 Slightly damaged

S21 Dumping area 18.3 Slightly damaged

S22 Storage area 19.7 Damaged

S23 Storage area 22.4 Slightly damaged

S24 Storage area 15.1 Good

Figure 4: Standard calibration curve of FMS B2
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contamination (aflatoxins and FMSs) in sorghum grain 
samples in Andhra Pradesh and Maharashtra samples. The 
higher aflatoxins levels in Andhra Pradesh samples were 
found 0–362 µg/kg and lower levels of FMS contamination 

were found in Maharashtra samples. The European 
commission has recommended the FMSs contamination 
levels range 5 ppm for pets and 50 ppm for adults. Maize 
is the essential for protecting the livestock and animal feed. 

Figure 5: Standard chromatogram of FMS B1 and B2 (Rt 1.15 represents the B1 and Rt 2.59 represents the B2 FMS)

Figure 6: Blank chromatogram

Figure 7: Mass spectra of FMS B1 and B2 (m/z 723 represents the B1 and m/z 709 represents the B2 FMS)
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The FMNs are the common mycotoxins that contaminates 
maize. The acceptable limit of FMSs in feed products is not 
more than 5 ppm for horse and 100 ppm for other animals 
as the US FDA guidance levels.[17] The dumping area of the 
storage points found more contaminated by the fungi where 

more damaged samples are present and the content of the 
FMS also found high than the allowable limit. Therefore, 
monitoring these FMS in corn samples should be continued 
and maintenance of the dumping areas at different storage 
points with control methods is recommended.

Figure 8: Chromatogram and mass spectra of Corn sample number 7

Figure 9: Chromatogram and mass spectra of Corn sample number 20
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CONCLUSION

The present study investigated the FMS contamination in corn 
samples collected from different locations. The study results 

confirm the fungal contamination and exceeding amounts of 
FMSs presence in the collected samples. Among 24 samples, 
about seven corn samples were found positive contamination 
by FMS when subjected to LC-MS analysis. Based on the 
results, it can conclude that corn samples collected from the 
dumping area of godown are found more contaminated with 

mycotoxin (FMS) than the other sample collecting area such 
as storage area and harvesting area. As the exceeding FMS 
concentration are observed in the dumping area of storage 
godown, it is not an alarming situation for FMS contamination 
in corn. The assessment of corn samples during the storage 
helps the processing chain by cautioning the usage of 
contaminated corn. The exceeding of FMS concentration 
than regulatory levels can cause synergetic effects to human 
and animals. It is necessary that efficient control methods are 
to prevent and monitor contamination of FMS in corn and 
other food grains.
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Abstract 

English L2 learners encounter two hearing challenges: (1) correctly detecting words in continuous 

speech and (2) comprehending a speaker's intended meaning. L2 learners say they desire to enhance 

their listening skills, yet instructional techniques frequently fail to advance learner knowledge and 

control of listening processes. Instructors can use empirically-backed recommendations to assist 

students analyse continuous speech and determine speaker intent. This Teaching Tip outlines two three-

part methodologies for processing utterance content and deciphering message meaning. The practical 

suggestions offered here are in line with a return to a true communicative approach in the larger 

TESOL area, depending on authentic materials and real communicative settings rather than simply 

replication of connected speech elements or particular intonation contours. 

Key words: skilled Listening, neglected orphan, Phonotactics, learning decoding. 

Introduction 

Skilled listening is an important element of communication because it allows other talents to develop 

more easily. Despite this, recent research in second language pronunciation pedagogy reveals that 

listening is still the "neglected orphan" (Deng et al., 2009; Derwing & Munro, 2005; Gilbert, 2010) as 

compared to other abilities. This is particularly startling given its relative importance. "Over half of the 

time that students spend functioning in a foreign language will be spent to listening," according to 

Nunan (1998). (p. 1). Despite its centrality, listening has been referred to as "the least understood and 

most disregarded of the four language teaching skills" (Nation & Newton, 2009, p. 37). Listening is the 

skill over which learners have the least control and for which they receive "the least systematic 

attention from teachers and instructional resources," according to Vandergrift and Goh (2012, p. 4). 

Most listening skills textbooks, in fact, omit listening instruction in favour of note-taking, a skill that 

requires the ability to interpret the listening information. Finally, it is discovered that listening is the 

skill in which teachers have received the least instruction (Graham, 2017; Siegel, 2014). 
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Teachers who are new to teaching listening – or even experienced teachers who have never taught it 

before – may look to their institution's curriculum requirements for guidance. Teachers may discover 

listening objectives that are not operationalized ("Learners will understand..." does not answer the 

question, as measured how?) and that parallel reading objectives in an academically-oriented intensive 

English programme steeped in the communicative language teaching (CLT) approach. Such 'objectives' 

offer no guidance on where to begin or how to proceed with the task. The merging of reading and 

listening skills objectives is seen in a representative sample of Guidelines for high-intermediate to 

advanced-level learners in a typical CEA-accredited intensive English programme. Consider the 

necessary talent to achieve this reading goal: 

Understand the main points and key information. 

Consider the following skill to achieve this listening goal: Understand the key principles as well as the 

most important details. 

Working with literate pupils is required to accomplish the reading goal, which necessitates the capacity 

to decode orthographic print. Anyone who has worked with pre-literate kids from restricted or 

interrupted formal education (SLIFE) communities knows that you can't just give them a piece and tell 

them to read it and answer the comprehension questions. Learners who are unable to read are unable to 

process orthographic input. A same discovery regarding teaching listening appears to have evaded us; 

that is, you cannot urge pupils to listen to a piece and expect them to fully absorb it without first 

teaching them how to handle aural input. 

To summarise, listening is a crucial but challenging ability. The final product of understanding appears 

to be the focal point of listening teaching in CLT classes. "Much of what is typically mis-named 

teaching listening should in reality be considered testing listening," as Mendelsohn (2006) puts it (p. 

75). In a study of listening instruction, Vandergrift and Goh (2012) stated that "instead of teaching how 

to listen effectively, listening exercises measured the correctness of learners' comprehension," 

describing this as a text-oriented approach due to the influence of traditional reading pedagogy (p. 6). 

However, empirical studies have prioritised listening (Vanderplank, 2013), and a deliberate effort to put 

research into practise is ongoing. Newer pedagogical criteria, as recommended by Field (2008), 

demand that listening be taught as a separate language competence. 

Two difficulties have been found for L2 listeners (Goh, 2000), which are similar to those faced by 

youngsters learning their first language(s): parsing a continuous speech stream and interpreting speaker 

intent. Consider the common misinterpretation by children of a Christian hymn, "Gladly the cross I'd 

bear," as a song about a cross-eyed bear named Gladly, or the exchange reported by Berko Gleason and 

Ratner (2009) of a first-grader bragging that the third-grader on his school bus was impressed by his 

new back pack because the older boy said, "Big deal." These two problems for English L2learners are 

illustrated in the following cases. 

Listening Challenge 1: Understanding the content of utterances by parsing connected speech 

Consider the "izzybizzy" [IzibIzi] phenomenon. Even though none of the three words in isolation are 

likely to cause problems for even beginning-level English learners, they do not sound the same in 

connected speech as they do in citation form. One of our newly-arrived master's students was perplexed 

when the man in front of him in line asked, "Do you mind if I smoke?" to which he wanted to reply– or 

at least look up the word– but had no idea how to spell it because, as he put it to us, "What's a 

[maindIfai]?" Learners are unable to recognise familiar words in rapid discourse as a result of their 

inability to segment continuous speech. 
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It's possible that this is due to the learners' decoding skills for comprehending the substance of 

utterances. Learners miss more function terms than content words, according to Field (2008), which 

may be due to them sticking to what they're taught in test-prep classes: Pay attention to the main words; 

the little ones are unimportant. They might be using L1 segmentation procedures unknowingly to find 

word boundaries. However, L2 segmentation discourse is negatively impacted by cross-linguistic 

disparities in world-boundary auditory cues (Altenberg, 2005, Carroll, 2004). 

Even advanced learners have been proven to transfer L1 phonotactics, even when they aren't useful (Al-

jasser, 2008; Weber & Cultler, 2006). Learners also substitute familiar terms with unidentified words, 

according to Broersma and Cutler (2008), and have a hard time suppressing bad selections. Examine 

the following dictation from a pronunciation elective class to see how this works in practise: 

Challenge 1, Illustrative sample: Dictation task 

Teller all meter at the Bank 

Advanced-level pupils who (mis)transcribed this statement adamantly believed that this was what I had 

said, despite the fact that it made no sense. 

Listening Challenge 2: Interpreting English intonation to understand speaker intent 

"Often what a speaker intends to say is not directly retrievable from a language form; rather, listeners 

must infer it," Tomlinson and Bott (2013) describe the cause of this issue (p. 3569). 

Consider the following common classroom interaction from Reed and Michaud (2015) to see how this 

works: 

Challenge 2, Illustrative sample: Student – teacher exchange 

 Student: “Teacher, can I turn in my assignment late? 

”Teacher: “You can.” 

 Student: “Okay, thanks!” 

Although the teacher's words are positive, the message is negative. L2 listeners who miss the point of a 

statement may be relying entirely on the words, not realising the importance of tone in signalling. 

Wichmann (2005) explains the seeming inconsistency of affirmative words sending a negative message 

by saying that tone has "the potential to strengthen, attenuate, or even destroy the words spoken" (p. 

229). Listeners who are native speakers are sensitive to what Wells (2006) refers to as the implicational 

fall-rise pitch contour, in which "a speaker implies something without necessarily putting it into words 

[...] something is left unsaid– possibly some type of reservation or implication" (p. 27). Non-native 

listeners, on the other hand, may be unconsciously employing L1 pragmatic interpretation methods to 

understand conversation implicatures or to go beyond the literal meaning of a statement (Cutler, 2001; 

Garcia, 2004). When listeners ignore prosodic cues, despite understanding the words, they fail to 

receive the meaning. 

Instruction in listening skills is required. Graham, Santos, and Francis-Brophy (2014) state that without 

listening training, learners make no or delayed progress, but that with it, they make effective progress. 

Graham et al. recommend strategies for building, verifying, and monitoring bottom-up processing in 

order to supplement popular top-down pre-listening Strategies that relate prior knowledge to listening 

passages, based on research that suggests less-skilled listeners rely on bottom-up processing (Tsui & 

Fullilove, 1998). They also encourage awareness and application of metacognitive strategies, in line 

with Goh (2002). 
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Instructors, too, require ways to break down the components of listening so that students may learn how 

to interpret spoken material. Learner awareness and skills needed to enable word segmentation have 

been found to improve with metacognitive strategy-based training in connected speech, and training in 

contrastive stress and intonation has been found to aid understanding of speakers' intended meaning as 

well as the message. Teaching Tips are provided to facilitate the development of segmentation skills 

that allow recognition of known words in connected speech, as well as promote awareness of the 

discourse and pragmatic functions of intonation that allow inferring what is meant by what is said, in 

order to address these two barriers to listening comprehension. So, where shall we begin? Below are 

two three-part methodologies for processing utterance content and evaluating message meaning. The 

practical suggestions offered here are congruent with a return to a true communicative approach in the 

larger TESOL area, relying on authentic materials and real communicative settings rather than simply 

replication of connected speech elements or specific intonation contours. 

Recognizing what was said 

English does not sound the same as it appears. Words do not preserve their dictionary citation forms in 

continuous dialogue. There is no white space between the words, unlike on a written page. 

Knowledge of Connected Speech Processes is required to decode Connected Speech (CSPs). 

Introduce CSPs for in-class practise and include them into your classes as a teaching tip. The diagram 

below shows a one-page quick-reference list of CSPs with supporting examples. 

Listening Strategy 1: To process aural input, use three different types of information. 

1. Use context information–what you already know about the topic of conversation: background, world, 

and content knowledge. 

2. Apply language knowledge–what you already know about the syntax, vocabulary, and sound system 

of the English language. 

3. Make use of acoustic data, or noises that you actually hear someone speak. 

Summary 

This Teaching Tip looks at two issues with aural input processing. To strengthen the ability to segment 

continuous speech, it suggests training related speech processes. It provides a metacognitive three-part 

technique for understanding utterance content and a metacognitive three-part strategy for processing 

message meaning and interpreting speaker intent. 
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ABSTRACT

The reverse phase high performance liquid chromatography (RP-HPLC) technology was used to produce a simple, predictable, 

and accurate method for estimating Cisplatin, Capecitabine, and Trastuzumab. The following chromatographic conditions were 

used: phase of inactivity C18, 150 mm x 4.6 mm, 3.5 m., Waters symmetry Adjust the pH to 2.5 using ortho phosphoric acid 

and a 2.5 mL buffer of Hexane Sulphonic Acid in 1 L of water: The diluent was mobile phase, with acetonitrile (40:60v/v) and 
a flow rate of 1.0-mL/min. The detection wavelength was set at 232 nm, the column temperature was set to ambient, and the 
detection wavelength was set at 232 nm. As an optimized procedure, the conditions were finalized. By injecting the standard 
five times, system suitability parameters were investigated, and the results were considerably below the acceptance criteria. 
Between 10% and 15% levels, a linearity analysis was conducted, and the R2 value was found to be 0.999. For repeatability, 
precision was found to be 0.2, 0.24, and 1.79, and for intermediate precision, 0.47, 0.32, and 1.73. LOQs are 0.001, 0.5, and 
0.15 g/mL, as well as 0.01, 5, and 1.5 g/mL. Using the foregoing procedure, an analysis of marketed formulation revealed that 
100.02, 100.4, and 100.6% were present. Cisplatin, Capecitabine, and Trastuzumab have all been studied. The purity threshold 
was greater than the purity angle in all cases and within the permitted range.

Keywords: Capecitabine and Trastuzumab, HPLC Cisplatin, ICH Guidelines Method development.

International Journal of Pharmaceutical Quality Assurance (2022); DOI: 10.25258/ijpqa.13.1.8
How to cite this article: Katare KK, Mandapati U, Seelam M, Gundumolu SR, Vedula N. Development and Validation of 
RP-HPLC Method for the Simultaneous Determination of Cisplatin, Capecitabine and Trastuzumab. International Journal of 
Pharmaceutical Quality Assurance. 2022;13(1):30-38.
Source of support: Nil.
Conflict of interest: None

Development and Validation of RP-HPLC Method for the Simultaneous 
Determination of Cisplatin, Capecitabine and Trastuzumab

Kiran K. Katare,1 Usharani Mandapati,2 Mohan Seelam,3 Srinivasa R. Gundumolu,4  
Nagalakshmi Vedula4*

1Department of Chemistry, K. B. N. College (A), Vijayawada, Andhra Pradesh, India
2Departments of Chemistry, Andhra Loyola College (Autonomous), Vijayawada, Andhra

Pradesh, India
3Department of Chemistry, Bapatla Engineering College (Autonomous), Acharya Nagarjuna University, Post Graduate 

Research Centre, Bapatla, Andhra Pradesh, India
4Department of chemistry, Ch. S. D. St. Theresa’s college for women, Eluru, Andhra Pradesh, India

Received: 25th December, 2021; Revised: 22nd January, 2022; Accepted: 05th Febraury, 2022; Available Online: 25th March, 2022

INTRODUCTION

Cisplatin (Figure 1) is a type of chemotherapy that is used to 
treat a variety of malignancies.1-8 Testicular cancer, ovarian 

cancer, cervical cancer, breast cancer, bladder cancer, head and 

neck cancer, esophageal cancer, and lung cancer are some of the 
most common cancers.8-19 It is administered through a venous 

injection. Bone marrow suppression, hearing problems, and kidney 
impairment are all common side effects. Capecitabine (Figure 2) 
is a chemotherapeutic drug used to treat cancers of the breast, 

stomach, and colon.20-31 It’s frequently combined with docetaxel in 

the treatment of breast cancer. Diarrhea, vomiting, weakness, and 
rashes are all common adverse effects.32-38 Trastuzumab (Figure 3) 
is a monoclonal antibody that is used to treat cancers of the breast 

and stomach. It is used to treat cancers that have the HER2 receptor. 
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Figure 1: Structure of cisplatin

Figure 2: Structure of capecitabine
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It can be used alone or in combination with other chemothera-

peutic drugs.

MATERIALS AND METHODS

All of the chemicals and reagents utilised were of excellent 

quality and purity, and were obtained from a variety of sources. 

Waters 2695 HPLC with PDA Detector, Waters Symmetry C18, 
150 mm x 4.6 mm, 3.5 m, Detector wavelength 232 nm, Colum 
Temperature is ambient. Acetonitrile, Methanol, water, Merck 
(HPLC-Grade), Cisplatin, Capecitabine, and Trastuzumab 

Waters Symmetry C18, 150 mm x 4.6 mm, 3.5 m, Detector 
Table 1 lists the optimised chromatographic conditions.

Preparation of Sample Solution

1-mg of Cisplatin, 500 mg of Capecitabine, and 150 mg of 

Trastuzumab were accurately weighed and transferred to 

100 mL volumetric flasks. The compounds were then dissolved 
in buffer, and the volumes were filled with solvent to the required 
levels. Pipette 5mL of the aforementioned solution into a 50mL 

volumetric flask, then add diluents to make up the difference.
Preparation of Standard Solution

Solution A:

(a) Cisplatin

Fill a 100 mL volumetric flask with around 1-mg of Cisplatin 
working standard. 70 mL diluent, sonicate to dissolve, and 
dilute with diluent to volume.

Solution B

(b) Capecitabine

In a 100 mL volumetric flask, weigh accurately about 500 mg 
Capecitabine working standard. 70 mL diluent, sonicate to 
dissolve, and dilute with diluent to volume.

Solution C

(C) Trastuzumab

In a 100 mL volumetric flask, weigh accurately about 150 mg 
Trastuzumab working standard. 70 mL diluent, sonicate to 
dissolve, and dilute with diluent to volume.

With the diluent, dilute each 5 mL Solution-A, Solution-B, 
and Solution-C to 50 mL.
Preparation of Sample Solution

One milligrams of Cisplatin, 500 mg of Capecitabine, and 150 
mg of Trastuzumab are transferred to a 100 mL volumetric 

flask. Add 70 mL diluents, sonicate to dissolve fully, then top up 
with diluents to the mark. Pipette 5 mL of the aforementioned 
solution into a 50 mL volumetric flask and dilute to the desired 
concentration with diluents.

Assay Procedure

In the chromatographic apparatus, inject 10 L of Standard 
solution five times and Sample solution once. For Cisplatin, 
Capecitabine, and Trastuzumab, chromatograms were recorded 

and peak responses were assessed (Figures 4 and 5, Table 1).

ASSAY CALCULATION

%Assay of was carried out in tablet formulation with results 
were calculated by using the formula given below and reported

Test area x STD weight x Test dilution x Avg. Weight x 
Potency x 100= ––––––––––––––––––––––––––––––––––––––––––

    STD area x test weight x STD dilution x label claim x 100

Preparation of Mobile Phase

2.5 g of Hexane sulphonic acid in 1 L water and adjust pH=2.5 

with 0.1% OPA, acetonitrile in the ratio (40:60 v/v)
UV Scan

The UV spectroscopy was used to scan the prepared samples. 
A wavelength was chosen from the drug spectra below at which 

the medicines showed greatest absorption. 232 nm was chosen 

as the wavelength.

Table 1: Optimized method conditions
Parameters Method

Stationary phase (column) Symmetry C18 150x4.6 mm, 3.5µ

Mobile Phase Buffer: Acetonitrile (40:60)
Flow rate (mL/min) 1.0 mL/min
Run time (minutes) 8 min

Column temperature (°C) Ambient

Volume of injection loop (µL) 10 µL

Detection wavelength (nm) 232 nm

Drug RT (min) Cisplatin, Capecitabine and 

Trastuzumab were about 2.491, 
5.159and 6.227 respectively

Figure 3: Structure of trastuzumab

Figure 4: UV scan report
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Assay Results

Acceptance Criteria:

Assay observations of Cisplatin, Capecitabine and Trastuzumab 

Drug

Label claim for 

sample taken (mg)

Calculated value 

(mg±SD) % of Assay

Cisplatin 1 1.25 100.2

Capecitabine 500 500.5 100.6

Trastuzumab 150 151 100.4

The %assay should be within range of 98–102%
Observation: The %assay was found to be within the range.

Validation of the Method15-31

In terms of specificity, linearity, precision, accuracy, limit of 
detection (LoD), limit of quantification (LoQ), and sample 
resilience, the method was validated according to ICH criteria.

RESULTS

Specificity
The injection of a blank was used to test specificity. It was 
done to see if there were any contaminants interfering with the 

retention time of the analytical peak. There are no contaminants 
that affect the retention time of the analytical peak.
Linearity

The linearity approach was proved for Cisplatin concentrations 

of 0.1–1.5 g/mL (Table 2 and Figure 7), Capecitabine 
concentrations of 50–750 g/mL(Table 3 and Figure 8), and 
Trastuzumab concentrations of 15–225 g/mL (Table 3 and 
Figure 9). Aliquots of the above solutions were produced from 
stock solution and labelled solution 1, 2, 3, 4, 5, 6 and injected 
into the HPLC system according to the test procedure. The 

concentration Vs peak area calibration curve for Cisplatin, 
Capecitabine, and Trastuzumab was plotted appropriately. 

The findings can be seen in the Tables 2 to 4. The correlation 
coefficient should be 0.999 or above.
Precision

Repeatability

Cisplatin, Capecitabine, and Trastuzumab had percent relative 

standard deviations of 1.63, 0.20, and 0.40, respectively, for 

repeatability. As a result, the percent RSD figures show a high 

Table 2: Cisplatin data for linearity

S.No. Conc (µg/mL) Peak Area

1 0.1 15947
2 0.25 38404

3 0.5 76176

4 1 153464

5 1.25 181978
6 1.5 224306

Table 3: Capecitabine data for linearity

S.No. Conc (µg/mL) Peak Area

1 50 214501

2 125 498237
3 250 1039993
4 500 2077387

5 625 2487304

6 750 3061858

Table 4: Trastuzumab data for linearity

S.No. Conc (µg/mL) Peak Area

1 15 76772

2 37.5 192712
3 75 388507

4 150 776429
5 187.5 960719
6 225 1151180

Table 5: Data of repeatability for cisplatin, capecitabine and trastuzumab
Concentration 10 µg/mL

Injection

Cisplatin Capecitabine Trastuzumab 

Peak area Peak area Peak area

1 157013 2025701 773266

2 153689 2022592 771824

3 159027 2023408 774252

4 153466 2030822 778945
5 156748 2025312 779502
6 152588 2018499 776966

Statistical Analysis Mean 155422 2024389 775793
SD 2535.515 4070.352 3149
%RSD 1.63 0.20 0.40

Figure 5: Blank chromatogram
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level of precision within the given range. Table 5 and Table 6 

summarizes the findings.
Accuracy

A study of accuracy for the Cisplatin, Capecitabine, and Tras-

tuzumab assay in triplicate (50, 100, and 150%) as per the test 

method with equivalent amounts of drug containing cisplatin, 

capecitabine, and trastuzumab into each volumetric flask for 

Figure 6: Sample chromatogram

Figure 7: Cisplatin linearity graph

Figure 8: Capecitabine linearity graph

Figure 9: Trastuzumab linearity graph

Table 6: Data of method precision for cisplatin, capecitabine and trastuzumab
Concentration 10µg/ml

Injection

Cisplatin Capecitabine Trastuzumab 

Peak area Peak area Peak area

1 154538 2027194 774245

2 156309 2027149 777657

3 150367 2027755 775615

4 153466 2019468 772437

5 153762 2021265 773738

6 158523 2019468 773320

Statistical Analysis Mean 154494 2023716 774502

SD 2762.212 4057.086 1871.331

%RSD 1.79 0.20 0.24

Table 7: Accuracy data for cisplatin

S.No. Spike Level Amount of sample added (µg/mL) Amount of API added (µg/mL) % Recovery Statistical analysis

1 50%
337.2 0.5 100.0 Mean       99.3

SD             1.16
%RSD    1.160

337.1 0.5 98.0
337.3 0.5 100.0

2 100%
674.0 1 100.0 Mean       100.0

SD             1.00
%RSD    1.000

674.2 1 101.0

674.1 1 99.0

3 150%
1011.1 1.5 98.7 Mean       98.7

SD             0.67
%RSD    0.680

1011.3 1.5 98.0
1011.4 1.5 99.3
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each spike level to obtain Cisplatin, Capecitabine, and Tras-

tuzumab concentrations equivalent to 50, 100, and 150% of 
the It was determined what the average percent recovery was. 

Cisplatin, capecitabine, and trastuzumab should have a mean 

percent recovery of not less than 98 percent and not more than 
102 percent at each level (Tables 7–9 and Figure 6).
Robustness

Small adjustments in flow rate, mobile phase composition, 
and temperature were used to test the method’s resilience. 

Three replicates of a concentration level at 100 percent were 

used to test robustness. In the robustness investigation, the 

percent RSD was less than 2%, indicating that the procedure 
is exact, accurate, and robust; the findings are given in  
Tables 10–13.

LoD AND LoQ

LoD and LoQ were calculated by the method based on the standard 
deviation (Σ) and solpe of the calibration curve using the formula 

LoD = 3.3 σ / S
LoQ = 10 σ / S

Where,

 σ = the standard deviation of the response
 S = the slope of the calibration curve

The LoD and LoQ were calculated as per formula and were 
shown in the Table 14.

DEGRADATION STUDIES

Acid Degradation

5 mL of the working standard solution was transferred to 
a 50 mL volumetric flask, 3 mL of 5 N HCl was added, the 

Table 8: Accuracy data for Capecitabine

S.No. Spike level Amount of sample added (µg/ml) Amount of API added (µg/mL) %Recovery Statistical analysis

1 50%
337.2 250 101.2 Mean       100.4

SD             0.91
% RSD     0.900

337.1 250 100.6

337.3 250 99.4

2 100%
674.0 500 100.5 Mean       100.2

SD             0.31
% RSD     0.310

674.2 500 100.1

674.1 500 99.9

3 150%
1011.1 750 101.6 Mean       100.9

SD             0.61
% RSD     0.610

1011.3 750 100.4

1011.4 750 100.8

Table 9: Accuracy data for Trastuzumab

S.No. Spike Level Amount of Sample added (µg/ml) Amount of API added (µg/mL) %Recovery Statistical analysis

1 50%
337.2 75 98.1 Mean       98.6

SD             0.62
% RSD    0.630

337.1 75 98.4
337.3 75 99.3

2 100%
674.0 150 99.8 Mean       99.8

SD             0.27
% RSD    0.270

674.2 150 99.5
674.1 150 100.1

3 150%
1011.1 225 99.3 Mean       100.5

SD             1.13
% RSD    1.130

1011.3 225 101.5

1011.4 225 100.7

Table 10: Robustness data of Cisplatin, Capecitabine and Trastuzumab (Effect of variation of flow rate)
Cisplatin Capecitabine Trastuzumab

Flow 0.8 ml

Retention time Peak area

Flow 0.8 mL

Retention time Peak area

Flow 0.8 mL

Retention time Peak area

3.104 197322 6.500 2556580 7.846 1002320

3.112 196410 6.514 2562544 7.851 1027819
3.108 190774 6.508 2549474 7.849 1017819

% RSD                         1.82 % RSD                            0.26 % RSD                         1.26

Flow 1.2 ml
2.079 136436

Flow 1.2 mL
4.351 1813578

Flow 1.2 mL
5.252 723497

2.083 136459 4.359 1821817 5.256 720363

2.087 136928 4.355 1824689 5.257 724497
% RSD                           0.20 % RSD                               0.31 % RSD                            0.29
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contents were thoroughly mixed, and the flask was set aside for 
1 hour. Then, using 3 mL of 5 N NaOH as a neutralizer, make 
up to volume with mobile phase. To obtain chromatograms, 

the solution was injected into an HPLC system.

Base Degradation

From the standard working solution 5 mL was placed in a 
50 mL volumetric flask, 3 mL of 5N NaOH was added, the 
contents were thoroughly mixed, and the flask was set aside 
for 1 hour. After that, 3 mL of 5N HCl was used to neutralise 
the mixture before it was built up to volume with mobile phase. 

To obtain chromatograms, the solution was injected into an 

HPLC system.

Oxidation

From the standard working solution 5 mL was placed in a 
50 mL volumetric flask, 1 mL of 30% v/v H2O2 was added, 
the contents were thoroughly mixed, and the flask was set 
aside for 1 hour. Then use the mobile phase to make up the 
difference in volume. To obtain chromatograms, the solution 
was injected into an HPLC apparatus.

Reduction Degradation

A total of 5 mL of the working standard solution was added 
to a 50 mL volumetric flask, along with 3 mL of 10% sodium 
bisulphite; the contents were thoroughly mixed and set aside for 
1 hour. Then use the mobile phase to make up the difference in 
volume. To obtain chromatograms, the solution was injected into 

an HPLC system.

Temperature Stress Studies

In a 50 mL volumetric flask, 5 mL of the working standard 
solution was taken. The solution was heated to 45°C before 

being cooled to room temperature. The solution is then injected 

into an HPLC apparatus, which produces chromatograms.

Table 11: Robustness data of Cisplatin, Capecitabine and Trastuzumab (Effect of variation in mobile phase composition)
Cisplatin Capecitabine Trastuzumab

Organic phase 
ratio plus

Retention time Peak area

Organic phase 
ratio plus

Retention time Peak area

Organic phase 
ratio plus

Retention time Peak area

2.079 146564 4.351 1921472 5.252 732218

2.084 144662 4.356 1921164 5.250 732267

2.081 141204 4.352 1917366 5.251 730575

%RSD                         1.88 % RSD                          0.11 %RSD                         0.83

Organic phase 
ratio minus

3.099 181853
Organic phase 
ratio minus

6.493 2454135
Organic phase 
ratio minus

7.838 919698
3.096 183853 6.494 2433304 7.835 922707
3.102 184232 6.499 2473908 7.833 904171

%RSD                           0.69 % RSD                          0.82 %RSD                        1.02

Table 12: Solution stability data of Cisplatin, Capecitabine and Trastuzumab
Cisplatin Capecitabine Trastuzumab

S.NO

Stability 

(Hrs)

Retention 

time (min)

Peak 

area S.NO

Stability 

(Hrs)

Retention 

time (min)

Peak 

area S.NO

Stability 

(Hrs)

Retention 

time (min)

Peak 

area

1 Initial 2.494 156038 1 Initial 5.177 2024660 1 Initial 6.236 774132

2 6 2.491 155538 2 6 5.172 2021620 2 6 6.233 773846

3 12 2.494 154523 3 12 5.183 2018188 3 12 6.243 772133

4 18 2.491 154185 4 18 5.172 2015185 4 18 6.233 771054

5 24 2.492 153903 5 24 5.176 2013438 5 24 6.238 770239
Mean 154837 Mean 2018618 Mean 772280

SD 912.39 SD 4591.31 SD 1700.92
%RSD 0.58 %RSD 0.22 %RSD 0.22

Table 13: Ruggedness data (Effect of changes in the analyst)

Analyst

Retention time of 

Cisplatin(min)

Peak area of 

Cisplatin

Retention time of 

CAP(min) Peak area of CAP(min)

Retention time 

of TSZ(min)

Peak area of TSZ 

(min)

Analyst 1 2.474 152757 5.135 2018669 6.206 777657

Analyst 2 2.471 152353 5.132 2026320 6.203 770554

Mean - 152555 - 2022494 - 774105

SD - 285.68 - 5410.08 - 5022.58

%RSD - 0.19 - 0.27 - 0.65

Table 14: Limit of detection and limit of quantification
Sample LoD LoQ

Cisplatin 3 22

Capecitabine 8 29
Trastuzumab 5 24
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Hydrolysis Degradation

A total of 5 mL of the working standard solution was placed 
in a 50 mL volumetric flask, 10 mL of diluent was added, 
20 mL of water was added to disperse and dissolve, and the 

flask was heated on a water bath at 70°C for 3 hours. Remove 
the flask from the water bath and cool to room temperature 
before diluting to volume with diluent and mixing. The solution 

is then injected into an HPLC apparatus, which produces  

chromatograms.

Humidity Degradation

Sample was exposed at 25°C/92% RHfor 2 hours.andanalyzed 
the exposed sample are injected (Table 15, 16 and 17).

Acceptance Criteria for Forced Degradation

Purity angle should be less than purity threshold. Cisplatin, 

Capecitabine and Trastuzumab and its degraded substances 

should not have any flag in purity results table.

Observation: Purity angle is found to be less than threshold 

angle in all forced degradation studies without having signs 

of purity flags.

DISCUSSION AND CONCLUSION

Because of their relevance in quality control of medications 
and drug products, the development of an analytical method 

for determining drugs by HPLC has gotten a lot of attention in 

recent years. The goal of this work was to create a simple, fast, 
precise, accurate, and sensitive HPLC method for estimating 

Cisplatin, Capecitabine, and Trastuzumab in bulk and in 
pharmaceutical dose forms.

The developed method for simultaneous estimation of 

Cisplatin, Capecitabine, and Trastuzumab was carried out in 

an isocratic mode using a mobile phase composition of 2.5 gm 

Hexane-1-Sulphonic acid dissolved in 1lt water adjusted pH-2.5 
with 0.1 percents OPA and acetonitrile in the ratio (40:60 
v/v) with a flow rate of 1.0 mL/min in a waters symmetry 

Table 17: Forced degradation study for Trastuzumab:
Trastuzumab 

Sample

Weight                  

in g

Area Counts Mean

Area Count

% Label 

Claim

Purity 

Angle Purity Threshold

%Degra

dation Pass/FailInjections

Control 674 774216 774216 100 0.878 5.98 0 Pass

Acid 674 692432 692432 89.4 0.122 5.014 10.6 Pass

Alkali 674 652343 652343 84.2 0.139 5.025 15.8 Pass

Peroxide 674 633255 633255 81.8 0.967 5.998 18.2 Pass

Hydrolysis 674 641121 641121 82.8 0.555 5.620 17.2 Pass

Thermal 674 623844 623844 80.5 0.523 5.620 19.5 Pass

Table 15: Results of forced degradation study for Cisplatin

Cisplatin

Sample

weight

in g

Area counts Mean

Area count

% Label 

claim

Purity 

angle Purity threshold

%Degra

dation Pass/FailInjections

Control 674 155805 155805 100 2.383 8.476 0 Pass

Acid 674 139432 139432 89.5 0.092 5.043 10.5 Pass

Alkali 674 132343 132343 84.9 0.788 5.082 15.1 Pass

Peroxide 674 136587 136587 87.7 2.051 8.413 12.3 Pass

Thermal 674 137842 137842 86.1 1.02 7.075 13.9 Pass

Hydrolysis 674 134087 134087 88.5 1.02 7.075 11.5 Pass

Table 16: Results of forced degradation study for Capecitabine

Capecitabine

Sample

Weight

In g

Area Counts Mean

Area Count

% Label 

claim

Purity 

angle Purity threshold

%Degra

dation Pass/FailInjections

Control 674 2023150 2023150 99.9 0.389 5.217 0.1 Pass

Acid 674 1782432 1782432 88 0.09 5.003 12 Pass

Alkali 674 1652343 1652343 81.6 0.09 5.006 18.4 Pass

Peroxide 674 1736587 1736587 85.7 0.408 5.230 14.3 Pass

Hydrolysis 674 1704087 1704087 84.1 0.291 5.143 15.9 Pass

Thermal 674 1667842 1667842 82.3 0.291 5.138 17.7 Pass
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(150 mm x 4.6 mm, 3.5 µm). The effluents were monitored at  
232 nm.

Cisplatin, Capecitabine, and Trastuzumab had percent test 

values of 100.2, 100.5, and 100.2%, respectively, according 
to the data.

Linearity was seen for Cisplatin concentrations of 0.1–1.5 
g/mL, Capecitabine concentrations of 50–750 g/mL, and 
Trastuzumab concentrations of 15–225 g/mL. For both 
medications, the correlation coefficient was 0.999, indicating 
that the concentration provided good linearity.

Cisplatin, Capecitabine, and Trastuzumab had percent 

RSD values of 1.63 and 1.21 for System precision and 0.20 
and 0.39 and 0.16 and 0.89 for Method precision, respectively. 
Because the results are within the acceptable range of less 
than 2%, the proposed method has strong repeatability. The 
results are excellent in terms of method and system precision. 

The mean percentage recovery values of pure medication 

were determined to be 99.3, 100.5, and 99.6% for Cisplatin, 
Capecitabine, and Trastuzumab, respectively, and these results 

were found to be within the acceptability limit of 98–102%, 
indicating that the procedure was accurate.

The developed method’s resilience was tested by varying 

the flow rate and mobile phase composition. The approach was 
resilient since all of the parameters were within the bounds of 

all variable conditions.

Two separate analysts assessed the robustness of the 

suggested method. The %RSD was found to be within 
acceptable limits, i.e., it should not exceed 2.0. As a result, the 

proposed procedure is very repeatable.
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ABSTRACT

Marine ecosystem is considered as the hub of divergent and dynamic ecosystems with varied ecosystem
and provisional services under its ambit. The current review discusses about three most important coastal
ecosystems - Coastal lagoons, Estuaries and Coral reefs. The review outlined about the features of coastal
lagoons, estuaries and coral reefs. Coastal lagoons and estuaries provide a range of ecosystem provisions
which comprises of support to fisheries, effective cycling of nutrients, a source of biodiversity, buffer against
varied sea inundations and water filtration. Particularly, the role of coastal lagoons and estuaries acting as
a buffer against an array of sea inundations - cyclones, floods, sea surges and others in the context of
climate change is remarkable and noteworthy. The cause for concern is different threats, for instance,
pollution, habitat degradation and climate change deleteriously affects both the coastal lagoons and estuaries.
The review also discusses about coral reefs ecosystem, which serve as a hub of bio diversity besides providing
varied provisional services viz… coral aquaculture, gardening and farming and varied applications in bio
medical and clinical research. Just like the coastal lagoons and estuaries, coral reefs also deleteriously affected
by factors viz… anthropological establishments, dangerous fishing practices to coral bleaching and climate
change. Therefore, keeping in view of not just because of varied services provided by these valuable
ecosystems, but also for nature’s ecological balance, these valuable ecosystems should be conserved in a
sustainable way.

Key words : Marine ecosystem, Coastal lagoons, Estuaries and Coral reefs.

Introduction

Under the head of aquatic ecosystems on planet
earth, the largest is the marine ecosystem. Marine
ecosystems not only provide a myriad of ecological
and economic services to the humans, but also sus-
tain the biological, physical and chemical processes
of the biosphere. At the global level, the multifarious
services provided by the marine ecosystems com-
prising majorly of carbon sequestration, O

2
 produc-

tion and nutrient cycling and at local/regional level

marine ecosystem provides key services like cul-
tural, bioremediation, most importantly shoreline
protection and others (MARBEF, 2008). Different
and divergent types of ecosystems come under the
ambit of marine ecosystem for instance, coral reefs,
estuaries, lagoons, mangroves, mudflats, salt
marshes, deep sea, pelagic ocean &intertidal zones.
One of the fragments of marine ecosystem is coastal
ecosystem. In this review we would discuss about
three most important coastal ecosystems - Estuaries,
Coastal lagoons and Coral reefs. Highly Productive
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Coastal Ecosystems situated along the margins of
both oceanic islands and continents (Miththapala,
2013). The ambit of coast comprises of a number of
divergent ecosystems starting from mangroves,
coral reefs, estuaries, lagoons, sand dunes, tidal flats,
salt marshes and sea meadows. Individual coastal
ecosystems are unique in their way in the way of
supporting a number of species and a wide variety
of provisional services which are significant to hu-
man being (Miththapala, 2013).

Such unique and significant coastal ecosystems
are under intense pressure owing to a multitude of
anthropogenic driven threats which embodies habi-
tat fragmentation / degradation and destruction to
over exploitation, pollution and climate change,
which specifically requires no introduction
(Miththapala, 2013).

Objectives of the Review

 An Overview on the Ecological Characteristics
of Coastal lagoons, Estuaries and Coral reefs.

 To Assess the Ecological and Provisional ser-
vices of Coastal lagoons, Estuaries and Coral
reefs.

 Review of varied threats affecting Coastal la-
goons, Estuaries and Coral reefs.

I. Coastal Lagoons

Coastal lagoons, are a shallow coastal stretch of wa-
ter where in, by means of a barrier separates from
sea (or) ocean. Coastal lagoons and Oceanic (or)
Atoll lagoons are the two types of lagoons. (Kennish
and Paerl, 2010; Kjerfve, 1986; 1994). Various kinds
of coastal and geological structures may act as bar-
riers ranging from sand bar, barrier islands, coral
reefs, shingle / spit and less often rocks (Kjerfve,
1994). Atoll / Ocean lagoons are lagoons encircled
by string of coral islands (or) circular coral reef
(Miththapala, 2013).

Coastal lagoons sprawl parallel to the stretch of
shoreline, their length is longer than their width
(Kennish and Paerl, 2010). Rarely the coastal
lagoon’s depth goes beyond few meters (Kjerfve,
1994). Depending on the way the water is exchanged
between ocean and lagoon, coastal lagoons are of
three types 1. Choked 2.Restricted and 3.Leaky
(Kjerfve, 1994). A narrow channel to sea / ocean is
present in choked lagoons, where restricted lagoons
found to contain wide channel (s) to sea / ocean
(Kjerfve, 1994). The formation of coastal lagoons as
a shallow basin in the proximity of the shore is at-

tributed to the small tidal range, which is the key
topographical feature (Isla, 2009). Sparing Antarc-
tica, coastal lagoons sprawls in all continents and its
length is longer than width. Across the global coasts,
the share of coastal lagoons is around 13 % (Kennish
and Paerl 2010). The share of coastal lagoons across
the coasts of different continents is as follows, with
Africa being highest in percentage of coastal lagoons
with 17.9 %, the rest in descending order : North
America – 17.6 % ; Asia – 13.8 %; South America –
12.2 % ; Australia – 11.4 % finally, the least comes
from Europe with 5.3 % (Barnes, 1980).

II. Estuary: An estuary is a coastal ecosystem where
river meets the sea. Estuaries represented as coastal
transitional bodies from terrestrial to marine ecosys-
tems, besides from fresh water to marine water eco-
systems (https://archive.epa.gov/water/test/web/
html/index-4.html). The distinction between estuar-
ies and lagoons is with respect to Hydrological dy-
namics where in, the nature of water in lagoons is
shallow with sluggish flow water. In estuaries, there
is a strong and fast flow of water (Miththapala,
2013). Generally, estuarine water depth is deeper
than lagoons (Kjerfve, 1986). Estuary found to con-
tain three zones; First zone found to contain more
fresh water, second zone contains equal mix of salt
and fresh water; the third and last zone mostly con-
tains salt water (http://www.nhptv.org/
natureworks/nwep6a.htm).

Coastal lagoons and Estuaries; a unique source of
Ecotones

The unique landscape of estuaries and lagoons
sprawling at the transitional juncture of marine and
terrestrial ecosystems embodies diversified ecosys-
tems ranging from fringing mangroves, salt
marshes, sand dunes, barrier islands, beaches, sea
grasses and spits. Lagoons and estuaries besides
representing dynamic land scape of ecosystems also
encompass 3 unique ecotones. Ecosystem which
sprawls in ecotone 1 ranges from mangroves, inland
terrestrial vegetation, varied submerged vegetation
for instance, sea grass mangroves and salt marshes.
Ecotone 2 comprises of beaches and Open Ocean
stretching from estuary / lagoons to shore line of
oceans, sand dunes and salt marshes vegetation.
Ecotone 3 confines to aquatic body traversing as per
the salinity gradient begin from freshwater island –
brackish water – marine water at the opening of the
sea (De wit, 2011). It is clearly indicates that since



S178 Eco. Env. & Cons. 27 (October Suppl. Issue) : 2021

estuaries and lagoons harbours unique and diverse
ecosystems, in turn encompasses wide range of
biodiversity (Kennish and Paerl, 2010). The genesis
of estuaries and coastal lagoons attributes to sea
level rise, dates back to early Holocene (12,000 to
8,000 years ago) (Kjerfve, 1994). In fact, Coastal la-
goons and estuaries constituted by the mud flat /
marsh fillings occupies a greater percentage of the
coasts across the globe (Day and Yáñez-Arancibia,
1982).

Ecosystem provisions of Coastal lagoons and
Estuaries

i. Support to fisheries and livelihood: The re-
sources of both estuaries and Lagoons are essential
for the flourishment of coastal fisheries in the way of
number of edible fish and shell fish which in habitu-
ates the estuaries, lagoons, mangroves and sea
grasses (as associated bodies) (Miththapala, 2013).
The practice of artisans and traditional fisheries re-
lies on the tranquil habitats of lagoons (Bjork et al.,
2008).

Number of shell and fin fish consider estuaries
and lagoons as breeding and nursery places
(Amarasinghe, 1997; Beck et al., 2011; Samarakoon
and Samarawickrama, 2012).

All along the srilankan coastal stretch of 1,340 km
both estuaries and lagoons sprawls in such a way
that it sustains the coastal livelihood which amounts
to 5, 00,000 people (2% of total srilankan popula-
tion).  The financial tally of over 5 billion rupees
(39.6 million US $) generating from fisheries, which
are supported by estuaries and lagoons
(Samarakoon and Samarawickrama, 2012).

Coastal fishermen consider estuaries and lagoons
as places for anchoring their vessels (Samarakoon
and Samarawickrama, 2012).

ii. Efficient Nutrient cycling: The nutrients do enter
lagoons and estuaries, cycling of nutrients is per-
formed followed by exchange of nutrients with the
open ocean (Kennish and Paerl, 2010). As far as
flushing rates are concerned, it is low for lagoons
and therefore, nutrients are subjected to multiple
cycling prior to their exchange with ocean culminat-
ing to higher primary production (Kennish and
Paerl, 2010).

iii. Coastal lagoons and Estuaries: Hub of coastal
biodiversity

Owing to the high ability of coastal lagoons and es-
tuaries with respect to primary production and effi-

cient cycling of nutrients, which in turn supports
rich coastal bio diversity. The huge bio diversity of
coastal lagoons and estuaries and relies on the diver-
gent ecological diversity of lagoons, estuaries, man-
groves, sea grass meadows, deltas, beaches and tidal
mud flats all comes under the ambit of landscape of
lagoons and estuaries (Miththapala, 2013).

iv. As Buffer zones against varied sea inundations

Owing to its interface and transitional location at the
juncture of sea and land, lagoons and estuaries serve
as buffering zones guarding coastal communities
against varied sea inundations – cyclones, floods,
storm surges and related, in the way of dissipation
of discharge of river, wave action dampening and
storing of water provisionally, therefore, we can de-
cipher that lagoons and estuaries serve as gigantic
sponges (Miththapala, 2013).

v.  Sedimentation trap and water filtration: Diver-
sified habitats sprawling within the landscape of es-
tuaries and lagoons, for instance, mangroves, sea
grass meadows and salt marshes serve as mega fil-
ters to extract harmful pollutants, excess nutrients,
industrial and municipal waste water originated
sediments and run off from storm water
(Miththapala, 2013).

Threats to Coastal lagoons and Estuaries

The Quality of Hydrological aspects is the deciding
factor for the substance of lagoons and estuaries
(Samarakoon and Samarawickrama, 2012). Diverse
anthropogenic activities become a deterrent to the
healthy status of Lagoons and Estuaries (Kennish
and Paerl, 2010). Notable anthropological factors
which affect the ecosystem quality of Lagoons and
Estuaries are unplanned and uncontrolled anthropo-
logical developments and over population (Kennish,
2002). The current review paper discusses about the
major threats to lagoons and estuaries.

i. Point and Non point source pollution

Point Source pollution refers to the existence of a
contaminated area in a specific location either at (or)
in the proximity of pollution source (Miththapala,
2013) for instance, occurring of a toxic water spill at
a specific location (Loage and Corwin, 2005) simi-
larly, shrimp farms are the areas of source pollution
discharging polluting effluents into the water, which
is also the water source. The resulting pollutants are
due to the addition of a combination of artificial
feeds, comprising of insecticides and additives be-
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sides antibiotics which all enhance the shrimp
growth (Miththapala, 2013). The effluents released
by the shrimp farms reported to contain higher
B.O.D levels (60 – 180 mg /l) and suspended solids
(200 – 600 mg /l) (Dayaratne et al., 1997).

Non point source pollution refers to a number of
smaller spatially distributed sources diffusing into
ecosystem, for instance, urban, agricultural and in-
dustrial run off which are directed to estuaries and
lagoons (Loage and Corwin, 2005). Similarly,
eutrophication resulting from higher quantities of
phosphorous and nitrogen added through agricul-
tural run off (Gamito et al., 2005). The Zhu Jiang
River, which opens into the South China Sea, where
in, harmful algal blooms (HABs) which are
sprawled in the river resulting to the mass mortality
of fish in 1988, incurring heavy financial losses cul-
minated to 45 million U.S.D (Wang et al., 2007).

ii. Sedimentation

In order to increase the quality of living and eco-
nomic growth in number of Asian countries, which
results to adversarial changes in land use pattern
and establishment of anthropological developments
in turn modify the patterns of sedimentation
(Miththapala, 2013). Raise in sedimentation levels in
water increases the quantity of suspended materials
there by increasing levels of turbidity, which lowers
the availability of sunlight, culminating to effect of
food web in concerned water bodies (Kennish and
Paerl, 2010).

iii. Habitat degradation: Habitat degradation that
takes place in the catchment area of the inland with
respect to lagoons, and river with respect to an estu-
ary had detrimental effects on lagoons and estuarine
ecosystems (Miththapala, 2013). Onsite wetlands
reclamation for the development of aquaculture,
agriculture and infrastructure culminates to cascad-
ing impact on the ecosystem of lagoons and estuar-
ies where in, adversarial changes in the composition
of species is a matter for concern (Kennish, 2002).
Habitat degradation severely affects the coastal eco-
system across the globe (Michelle et al., 2009; Duarte
et al., 2008; Kennish, 2002).

iv. Climate change: Climate change is the most det-
rimental factor which the modern man is facing to-
day where in, the latter is the cause of the former.
The annual carbon dioxide (Co

2
) emissions rise by

about 80 % between 1970 – 2004. The level of
Co

2
increased by twelve fold during the 20th century

rise in greenhouse gases emissions (Co
2
and CH

4
)

leads to global warming (Miththapala, 2013). All
these detrimental aspects of climate change will de-
teriorate the ecosystems of estuarine and lagoons.
Temperature variations may leads to rise in evapo-
ration, salinity variations besides affecting the dis-
solved oxygen in aquatic bodies which in turn, se-
verely effects the fauna and flora of the estuaries
and lagoons. Rainfall variations may also drastically
effects the freshwater inputs along with rise in up-
stream sedimentation (Miththapala, 2013). The
banks of estuaries and lagoons could be subjected to
the risk of erosion owing to accentuation of storms
(Anthony et al., 2009).

iii. Coral reefs

Corals belonged to the Class - Anthozoa; Phylum -
Cnidaria, which are the unique marine animals se-
creting calcium carbonate exoskeleton. Coral reefs
are majorly formed by the coral types – Scleractinian
corals, coralline red algae and hydro corals. Reefs
are nothing but coral polyps colonies and majorly
are of three types – Fringing, Barrier and Atoll
(Knowlton and Jackson, nd). The age of modern
coral reefs dates back to under 10,000 years where
in, rapid Holocene sea level rise drowned the older
reefs (Hubbard, 1997). Nearly a million coral species
may in habituate coral reefs, and over 10 % of it has
been taxonomically identified (Reaka-Kudla, 1997).
The true stony corals which comprises of anthozoa
and scleractinia and stony hydrozoans, milleporina
particularly are the two major groups of anthozoans
which are the primary builders of coral reefs
(Knowlton and Jackson, nd) and are considered as
hermatypic corals (Maragos et al., 1996). Corals un-
dergo both asexual and sexual reproductions where
in, asexual propagation ways in corals are many and
divergent (Kramarsky - winter and Loya, 1996;
Kramarsky–winter et al., 1997; Richmond, 1997) with
fragmentation is the major way of asexual propaga-
tion (Highsmith, 1982; Richmond, 1997). Zooxan-
thellae, which are the Dinoflagellate algae leads a
mutualistic association with corals (Trench, 1987;
Muscatine, 1990; Falkowski et al., 1993; Rowan,
1998). Though the share of Coral reefs is under 0.1 %
of the floor of the ocean, but encompasses multitude
services in the way of higher bio diversity and a
wide range of pivotal ecosystem provisions for in-
stance, coastline protective role, home ground for
fisheries and a tourist hub owing to its scenic beauty
(Wild et al., 2011). A massive scale of around 275
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million people in habituate within 30 km range of
coral reefs (Burke et al., 2011) where in, such an enor-
mous number of people would depends on coral
reefs, which provide varied ecological services com-
prising of Regulating services – Protection of shore
line and maintenance of water quality; Provisioning
services -  Livelihood, particularly for fishermen,
food and medicinal products and Supportive ser-
vices – Nutrient recycling and primary production
(Hoegh – Guldberg, 2011).

The Ecosystem of Coral reefs is the hub of species
diversity (Talbot, 1994)

The revitalization and sustenance of coral reefs is
attributed to its versatile biodiversity in the way of
presence of sea urchins, reef fishes, coralline algae
and many other additional animals and plants spe-
cies for instance, coralline algae aids in cementing
coral reefs (Maragos et al., 1996). Nearly one third of
global coral reefs are coming from south east asia,
which is considered as the cradle of biodiversity
(Maragos et al., 1996). The number of coral species in
the Caribbean region is higher than 48 (Goreau and
Wells, 1967) where as higher than 700 coral species
occurred in Indo – Pacific region (Wells, 1957;
Veron, 1986). The inception of coral species dates
back to around 300 milion years ago sprawled in the
erstwhile Pangaea continent i.e prior to continental
drift (Veron, 1986).

Provisional services of Coral reefs

Coral Aquaculture: Rise in anthropological demand
for corals leads to the flourishment of coral aquacul-
ture on commercial lines (Subha, 2013). People be-
longs to different walks of life starting from scien-
tists, researchers, business men and traders of orna-
mental business, practice coral aquaculture owing to
profitable trade coral ornaments, at the same time
private firms also practise coral aquaculture
(Pomeroy et al., 2006).

Gardening and Farming: Coral replantation and
Coral reef construction of the damaged and lost
coral reefs is possible by the coral aquaculture facili-
tated gardening and farming (Rinkevich, 2008).

Biomedical research and Climatic research appli-
cations: Coral reefs are widely explored for bio-
medical research, as the same had therapeutic role in
AIDS, Cancer and other health oil ailments besides,
coral reefs also employed in orthopaedic surgeries in
the way of bone grafting (Subha, 2013). The deep sea

bamboo corals form growth rings during the coral
development, which becomes an indicator and a
pivotal tool in the assessment of aging site and for
construing and research of current climatic scenario
(Smithers and Woodroffe, 2000).

Threats to Coral reefs

Researchers suggest that in the present global coral
population, 10% of the corals have been lost,
whereas anthropogenic encroachments pose risk to
atleast 60 % of coral reefs especially in the south east
asian region and the threat of deleteriousness to the
coral reefs amounts to 80 % (Tun et al., 2004).

Anthropological establishments causing
adversarial effects on coral reef ecosystem

The development of anthropological establishments
and infrastructure which generally takes place in the
proximity of urban centres poses heavy risks to coral
reefs eco system in the way of change in the land use
pattern and clearance for construction of residents,
varied agricultural practices, animal husbandry par-
ticularly livestock grazing leading to soil erosion
which culminates to the deterioration of the valuable
ecosystem. In addition to it, varied man made infra-
structures ranging from harbors, roads, channels,
shore protection constructions, air fields, sewage
units to different industrial establishments all im-
pacts the harmony of coral reefs ecosystem
(Maragos et al., 1996).

Deleterious fishing practices a cause for concern

Use of deleterious and detrimental fishing practices
for instance, employing illegal gear, poisons and
dynamite which are against the law causing heavy
damage to coral reefs. Illegal anchorage of foreign
fishing vessels as remote and mostly uninhabited
coral islands and atoll reefs to poach giant clams
species which are rare. Such deleterious fishing
practices pose heavy risk to the ecological sensitivity
of coral reefs (Maragos et al., 1996).

Coral bleeching and Climate change

The most detrimental aspect of climate change with
respect to coral reef ecosystem is mass coral bleach-
ing and death (Gattuso et al., 2014). Similarly, ocean
acidification triggers chemical dissolution and bio-
logical erosion of coral reefs, which culminates to
lowering of biodiversity, coral calcification intensity
besides rising the dissolution rate of coral reef frame
work and the reef forming corals were deleteriously
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effected by the synergistic effects of ocean acidifica-
tion and ocean warming (Gattuso et al., 2014). Bruno
and Selig, 2007 reported that in number of south east
asian and pacific coral areas, there is a steep declin-
ing of plenty of corals which forms the reefs @ 1 – 2
% per annum for the period 1968 – 2004.

Conclusion

From the review, it can be deciphered that all the
three discussed coastal ecosystems - coastal lagoons,
estuaries and coral reefs provides a multifarious eco-
logical services, which will benefit not only human
but also maintain nature’s ecological integrity. But,
such valuable ecosystems are under intense anthro-
pological stress particularly in the way of climate
change and habitat degradation. Therefore, the onus
rests on the humans to revitalize such magnificent
ecosystems, which has to be done by formulating
and implementing norms at global, national and re-
gional level specific to individual ecosystems. Inte-
gration of vital stake holders in this regards may
leads to holistic and sustainable development of
coastal lagoons, estuaries and coral reefs.
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INTRODUCTION

Mycotoxins are the fungal metabolites emerging from the

fungal growth process. They are a range of toxic and harmful

substances and currently over 400 types of mycotoxins have

been identified. Aflotoxins belongs to the mycotoxins produced

primarily by the Aspergillus flavins and Aspergillus pasasiticus.

World health organization (WHO) and U.S Environamental

protection agency (USEPA) have classified that afltoxins are

as human liver carcinogens [1,2]. Aflatoxins (B1, B2, G1 and

G2) are the contaminants in food, feed and dairy products.

The mycotoxins including aflatoxins produced by fungi can

cause severe effects on animal and human health and recog-

nized as potential threat to human and animals. Contamination

of raw materials for food based supplements could leads to
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Aflatoxins produced by Aspergillus flavins and Aspergillus pasasiticus have been investigated in the corn (maize) collected in different

locations in Andhra Pradesh state, India. In the present study, 24 corn samples collected from different harvest, storage and dumping areas

were analyzed for detection of aflatoxin contamination by liquid chromatography coupled with mass spectrometry (LC-MS). Mixed

aflatoxin working standard solutions with a concentration of 10, 20, 30, 40, 50 and 60 ng/mL were prepared and followed by instrumental

analysis and the retention times of the sample chromatograms were compared with the standard aflatoxins B1, B2, G1 and G2 retention times

in order to determine the contamination. The findings revealed that among 24 collected samples, only 10 samples have been found

positive for aflatoxins contamination when subjected to LC-MS analysis. Co-occurrence of aflatoxin was identified in the most of the

samples. Even though 10 samples were tested positive total aflatoxin content in the most positive are found within the acceptable limits

(30 µg/kg) and samples collected at dumping areas (S4, S8 and S10) show the presence of exceeding quantity than the limits described by

FSSAI. Total aflatoxin content in the most positive were found within the acceptable limits (30 µg/kg) and the samples collected at

dumping areas S4 (40.9 µg/kg), S8 (53.2 µg/kg) and S10 (71.86 µg/kg) had shown exceeding limits. The sample S7 collected from the

storage was also found positive of presence of aflatoxin G2- 13.49 µg/kg and B2-21.14 µg/kg with total aflatoxin of 34.65 µg/kg. High

contamination of these dumping areas may lead to contamination of storage points nearer to these areas. Present results showed that the

corn samples at dumping areas were found to be contaminated with the Aspergillus flavins and Aspergillus pasasiticus.
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the contamination of food based supplements prepared with

the raw materials. Moreover, the amount of aflatoxins increases

under poor storage conditions which favour for the fungal

growth. The Food safety standards (contaminants, toxins and

residues) regulation, 2011 for all food are prescribed the 30

µg/kg tolerance limit of aflatoxins for human consumption [3].

Exposure to these aflatoxins has shown to cancer in humans

and livestock and among all aflatoxins B1 is most carcinogenic.

The major commodities that are contaminated by the aflatoxins

are peanut, corn, rice, dry fruit and spices. Since the animal

food also uses these commodities and agricultural crops, conta-

mination of aflatoxins also affects the animal health.

Strict regulations for aflatoxins have been set to prevent

the consumption of aflatoxins. United States Food and Drug

Administration (US-FDA) has established maximum level 20
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ppb of aflatoxins in food and feed to protect human and animal

health. The European Union (EU) limits the aflatoxin B1 of 8

ppb and M1 of 0.05 µg/kg. The detection of aflatoxins becomes

an important topic for all over the world in order to monitor,

provide safe grains and products for human and animals. Many

of the established methods have been described for analysis

of aflatoxins in complex matrices. The primary methods for

analysis of aflatoxins include thin layer chromato-graphy

(TLC), flurospectrometry, ELISA, liquid chromato-graphy

(LC) and liquid chromatography with mass spectrometry (LC/

MS) [4-9]. Among them liquid chromatography with mass

spectrometry (LC/MS) and liquid chromatography tandam

mass spectrometry have been proved to be promising and

efficient technique for the detection of multiple mycotoxins in

different samples with high sensitivity and selectivity that

provides qualitative and quantitative data.

The maize has emerged as an important crop in the non-

traditional regions in India. Maize is being used in different

sectors and activities across in India and among them; poultry

industry (47%) is the biggest of them all. Other uses of maize

are cattle feed (14%) and starch (14%) followed by food and

beverage industry (7%). Andhra Pradesh state has recorded

the highest production (4.14 Mt) and productivity (5.26 t ha-1)

of maize in India although the productivity in some of the

districts of Andhra Pradesh is more or equal to the USA [10,11].

Andhra Pradesh is the top of the states that produce maize, the

predominant maize growing states that contributes more than

80% of the total maize in India are Andhra Pradesh (20.9%),

Karnataka (16.5%), Rajasthan (9.9%), Maharashtra (9.1%),

Bihar (8.9%), Uttar Pradesh (6.1%), Madhya Pradesh (5.7%)

and Himachal Pradesh (4.4%). Among aflatoxins B1 is most

lethal and classified as group one carcinogenic to humans [12].

It is known for causing the hepatocellular carcinoma due to

the synergic action with hepatitis B or with fumonisins and

ochratoxins [13,14]. Other aflatoxins B2, G1 and G2 are less

carcinogenic than the B1 [15]. The present work is aimed to

determine the contamination of different maize (corn) samples

collected from different storage areas by using liquid-liquid

extraction followed by liquid chromatography-mass spectro-

metry (LC/MS) analysis.

EXPERIMENTAL

The maize (corn) samples studied for aflatoxin are collected

from harvesting area, storage area godowns and dumping areas

located at the godowns and agricultural markets situated in

different locations in Karnool, Kadapa, Anatapur and Guntur

Districts in Andhra Pradesh, India. Total 24 samples have been

collected and among them 10 at dumping area, 11 at storage

area and 3 at harvesting area.

The liquid chromatography instrument Agilent 1100 series

HPLC is used for separation of aflatoxins. The instrument is

equipped with Quaternary G1311 A pump, COLCOM G1316A

thermostat column temperature control, Thermostatic auto

sampler G 1329A with sample volume capacity of 0.1-1500

µL and variable programmable UV detector G 1314 A. The

software used for operation of the instrument is integrated

Agilent chem. station LC software. The Agilent HPLC was

coupled with Waters ZQ Mass Detector (model LAA 1369) with

quadrapole analyzer with Waters Empower software. The mass

spectra was taken in ESI (Turbo Ion Spray) positive mode in

mass range of 40-1000 amu and analyzed in the triple quadru-

pole analyzer.

All the solvents used for chromatography separation were

HPLC grade and the chemicals used for extraction and prepa-

ration of samples were of analytical grade. HPLC grade

methanol and water used for LC was purchased from the

Thermo-Fisher Scientific India Pvt. Ltd., Mumbai, India. The

HPLC grade acetonitrile was purchased from the Merck

chemicals private limited, Mumbai, India. The other chemicals

sodium chloride, anhydrous sodium sulfate, ammonium

formate, formic acid are purchased from Thermo Fisher

Scientific India Pvt. Ltd., Mumbai, India. The standard

aflatoxins (B1, B2, G1 and G2) were purchased from the Sigma

Aldrich Inc., Bangaluru, India.

Preparation of aflatoxin standard solutions: The stock

solution of mixture aflatoxin B1, B2, G1 and G2 was prepared

by weighing 10 mg of the mixture standard and dissolved in

100 mL of methanol. This standard stock solution was kept at

-20 ºC. A series of volume 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 mL of

stock solution was pipette in to 10 mL volumetric flask and

diluted with methanol and make up to 10 mL to prepare the

six-calibration series from 10, 20, 30, 40, 50 and 60 ng/mL.

All these working standard solutions were injected in to LC-

MS in order to prepare standard aflatoxins calibration curve.

Extraction of aflatoxins: The method adopted for the

extraction of aflatoxins from the maize samples is simultaneous

extraction and purification of aflatoxins modified method of

Sirhan et al. [16] was used. The maize sample was grounded

with pulverizer and passed through a test sieve with a 1mm

pore size then mixed well. About 0.5 g of sample and 0.2 g of

sodium chloride were weighed into a 250 mL conical flask

and 40 mL of methanol/water (80:20, v/v) was added. The

mixture was stirred for 3 min at a high speed and filtered

through a Whatman No.1 filter paper. The filtrate was rinsed

twice with 5 mL methanol. After that the extracts were dried

with anhydrous sodium sulfate and evaporated until dryness

using a rotary evaporator at 45 ºC under vacuum. Finally, the

residue was reconstituted with 0.5 mL methanol and diluted

10 times with the mobile phase (water containing 2 mM

ammonium formate and 1% formic acid: methanol containing

1% formic acid, 40%:60%, v/v) and passed through a 0.2 mm

disposable membrane filter prior to the LC-MS analysis.

LC-MS analysis: For the quantitative estimation of

aflatoxins using HPLC, modified method [12] was adopted

and summarized beneath. Chromatographic separation was

achieved using symmetry Zorbax Ecilipse XBD C18 column

(2.1 mm × 100 mm × 1.8 mm) at 40 ºC. The mobile phase was

consisting of eluents 1% formic acid and 2 mM ammonium

formate in water (A) and 1% formic acid in methanol (B), was

employed in the isocratic mode with 40% of solvent A and

60% solvent B (v/v). The flow rate of the eluents is 0.3 mL/

min. Sample volume was set at 10 µL in auto sampler. Mass

spectrometer analysis was as follows: ESI source block and

desolvation temperatures 150 and 300, respectively. Capillary
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voltage was set at 3.2 Kv, cone voltage at 40 V, extractor voltage

3 V, Rf lens at 0, respectively. Cone nitrogen and desolvation

gas flow was operated at 300 Psi. The mass of the aflatoxins

was determined by the MS finger print data of Mass LYNX

V4 was built up firstly based on the MS spectra solutions of

standards. Initially calibration standard solutions of aflatoxins

were injected to plot the calibration curve. The retention time

of the standard aflatoxins (B1, B2, G1 and G2) were compared

with the retention times of adopted method for conformation.

The mass of analyte peaks also compared with their original

mass value and confirmed the successful implementation of

Sirhan et al. method [16]. The individual samples prepared

after extraction from the maize samples were injected and

retention times of the eluted compounds were compared to

identify the aflatoxins present in the samples.

RESULTS AND DISCUSSION

The results of moisture analysis and physical condition

of the maize samples are presented in the Table-1 and images

of the collected corn samples are presented in Fig. 1. Mixed

aflatoxin working standard solutions with a concentration of

10, 20, 30, 40, 50 and 60 ng/mL were prepared and followed

by instrumental analysis. The calibration results were drawn

in to calibration graph in order to found the linearity of the

standard solution and the calibration graph with prepared

working standard solutions were found to be linear with good

correlation coefficient (0.999) (Fig. 2). All the aflatoxins were

separated within 10 min under method conditions and the

retention times of the sample chromatograms were compared

with the standard aflatoxins B1, B2, G1 and G2 retention times

in order to determine the contamination. The regression equation

and correlation coefficient of the standard calibration curves

of G2, G1, B2 and B1 were found G2-y = 23420x − 270.79, R2 =

0.9995, G1-y = 17336x − 1044.1, R2 = 0.9991, B2-y = 17641x

− 96.76, R2 = 0.9997 and B1-y = 20670x − 1229.6, R2 = 0.9989,

respectively. The chromatogram of aflatoxin standard solution

TABLE-1 
REPRESENTING THE LIST OF SAMPLES COLLECTED  

IN DIFFERENT AREA AND THEIR MOISTURE  
VALUE WITH PHYSICAL CONDITION 

Sample Location Moisture Physical condition 

S1 Dumping area 15.3 Damaged 

S2 Storage area 14.3 Slightly damaged  

S3 Harvesting area 14.0 Good  

S4 Dumping area 14.9 Damaged 

S5 Storage area 13.2 Good  

S6 Storage area 13.3 Damaged 

S7 Storage area 14.7 Damaged 

S8 Dumping area 15.0 Damaged 

S9 Dumping area 17.5 Damaged 

S10 Dumping area 21.2 Damaged 

S11 Dumping area 16.4 Damaged 

S12 Harvesting area 14.6 Slightly damaged 

S13 Storage area 13.0 Good  

S14 Dumping area 13.8 Damaged 

S15 Storage area 14.9 Slightly damaged 

S16 Harvesting area 14.2 Good 

S17 Storage area 17.6 Damaged 

S18 Storage area 17.9 Damaged 

S19 Dumping area 22.6 Damaged 

S20 Dumping area 20.3 Slightly damaged 

S21 Dumping area 18.3 Slightly damaged 

S22 Storage area 19.7 Damaged 

S23 Storage area 22.4 Slightly damaged 

S24 Storage area 15.1 Good 

 

and mass spectra of positive ion mode are presented in Fig. 3.

A total 24 samples have been collected and studied for presence

of aflatoxins in maize samples. The moisture of the samples

collected and conditions of the sample also observed initially.

The molecular weights of the peaks in mass spectra iden-

tified in samples were also compared with the molecular weight

of the standard aflatoxins. The findings revealed that among

all collected samples only 10 samples have been found positive

for aflatoxins contamination when subjected LC-MS analysis.

Fig. 1. Images of collected corn samples
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Most of the aflatoxin positive samples were identified with

presence of one or more aflatoxins. Four of them are conta-

minated with aflatoxin G1, five of them are contaminated with

aflatoxin G2, six of them are contaminated with B2 and four of

them are contaminated with aflatoxin B1 (Fig. 4). The presence

of the individual aflatoxins and their concentration are presented

in Table-2. Even though 10 samples were tested positive for

aflatoxins only three of them are found showed levels of over

the permissible limits.

The quantitative results of the positive samples collected

at dumping areas (S4, S8 and S10) shows the presence of

exceeding quantity than the limits described by FSSAI. Total

aflatoxin content in the most positive are found within the

permittable limits (30 µg/kg) and the samples collected at
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Fig. 3. Chromatograms of the blank and standard aflatoxin solution using LC/MS and mass spectra of identified aflatoxin G2, G1, B2 and B1,

respectively. The retention time of the peaks corresponding to the each aflotoxin are as follows : G1 - 2.06, G1 - 2.50, B2 - 3.13 and B1

- 3.81

TABLE-2 
RESULTS OF IDENTIFIED AFLATOXINS IN COLLECTED 

SAMPLES AND TOTAL AFLATOXINS CONTENT 

Sample Compound 
Amount 

present (µg/kg) 

Total aflatoxin 

content (µg/kg) 

G1 22.18 
S1 

B1 9.50 
31.69 

S2 B2 19.0 19.4 

G2 14.76 
S4 

B1 26.14 
40.9 

G2 13.49 
S7 

B2 21.14 
34.65 

G2 7.53 
S8 

G1 45.66 
53.2 

G2 18.95 

B2 29.47 S10 

B1 23.44 

71.86 

S14 G1 18.40 18.4 

B2 10.17 
S17 

B1 19.01 
29.18 

G1 11.04 
S20 

B2 4.97 
16.01 

B2 5.21 
S23 

G2 4.41 
9.62 

 
dumping areas S4 (40.9 µg/kg), S8 (53.2 µg/kg) and S10 (71.86

µg/kg) has shown exceeding limits. The sample S7 collected

from the storage are also found positive of presence of aflatoxin

G2 13.49 µg/kg and B2 21.14 µg/kg with total aflatoxin of
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34.65 µg/kg. The quantitative result of the positive corn samples

and total aflatoxins content in the samples are presented in

Table-2.

Co-occurrence of the aflatoxins in the positive detected

samples was found in most of the samples. Out of 10 positive

samples eight of them have found co-occurrence of two or

more aflatoxins. Among them S10 found consist of aflatoxin

B1, B2 and G2 represents occurrence of three types in one maize

sample. Total 80% of the samples consist of the co-occurrence

of two types of aflatoxins. Aflatoxin B2 and G2 were frequently

detected in positive corn samples than the B1 and G1. The total

percentage of the B2 content in all samples was found 33%

and G2 was found 29% and together shares 62% in total afla-

toxin content. The relation between the moisture of the collected

samples and aflatoxin content also studied and found that

moisture which supports the growth of the moulds generally

enhances the growth and subsequently the quantity of the

aflatoxins produced by the fungi. Similar results were identified

and presented in Fig. 5. Thus, the levels of B2 and G2 were found

more frequent and high percentage in positive corn samples.

They should have been much lower than the detected levels

because low exposure of the dietary toxins could pose a carcino-

genic risk to human and toxic to the animal also. Similar results

of aflatoxin contamination 77.3% of B1 and 28% of B2 were

reported with 80-110 µg/kg by the studies of Fareed et al.

[17] in poultry feed and finished feed samples. Reddy & Saleha

[18] also studied the aflatoxin contamination in corn samples

and 22.5% positive contamination for B1 and 20.6 to 135 µg/

80
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Fig. 5. Comparative graphs of the relation between the moisture of the

samples and estimated aflatoxin content in µg/kg

kg in poultry feed samples. Shah et al. [19] also reported 77.8%

contamination of B1 and 88.9% contamination of B2 aflatoxins

in corn samples.

The results show that the corn samples at dumping areas

are found contaminated with the Aspergillus flavins and

Aspergillus pasasiticus. Overall, total aflatoxin levels in 10

positive corn samples were analyzed and 6 of them were below

the maximum allowable limit. The dumping area of the storage
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areas found more contaminated by the fungi where more dam-

aged samples are present and the content of the aflatoxins also

found high than the allowable limit. Therefore, monitoring of

the aflatoxins in corn samples should be continued and main-

tenance of the dumping areas at different storage points with

control methods are recommended.

Conclusion

Aflatoxins contamination of maize (corn) in different

storage conditions were analyzed and also investigated the co-

occurrence. Liquid chromatography coupled with mass spectro-

metry (LC-MS) technique was adopted for determination of

aflatoxin contamination. The results of the present show that

the corn samples at dumping areas were found to be contami-

nated with Aspergillus flavins and Aspergillus pasasiticus.

Overall, total aflatoxin levels in 10 positive corn samples were

analyzed and 6 of them were below the maximum allowable

limit. The co-occurrence of the aflatoxins also found in most

of the samples and can cause synergetic effects to human and

animals. It is necessary that efficient control methods to prevent

and monitor contamination of aflatoxin in corn and other food

grains.
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Abstract: A new, simple, precise, accurate and reproducible RP-HPLC method for simultaneous 

estimation of bulk and Pharmaceutical formulations.  Separation of Temazolamide and Anastrazole 

was successfully achieve  thermo, C18, 25cm x4.6mm, 5µm or equivalent in an isocratic mode 

utilizing ACN  :  0.02m KH2 PO4  (34 : 66) at a flow rate of 1.0ml/min and elute was monitored at 

273nm, with a retention time of 2.01min and 9.083mins for Temazolamide and Anastrazole 

respectively.  The method was validated and their response was found to be linear in the drug 

concentration range of 0µg/ml to 50µg/ml for Temazolamide and 0µg/ml to 50µg/ml for Anastrazole.  

The values of the correlation coefficient were found to be 0.0999 for Temazolamide and 0.997 for 

Anastrazole respectively.  The LOD and LOQ for Temazolamide were found to be 0.02 and 0.06 

respectively.  The LOD and LOQ for Anastrazole were found to be 0.04 and 1.2 respectively.  This 

method was found to be good percentage recovery for were found to be 96.55 and 100 respectively 

indicates that the proposed method is highly accurate.  The specificity of the method shows good 

correlation between retention time of retention times of standard with the sample so, the method 

specifically determines the analyte in the sample without interference from the excipient of tablet 

dosage forms. This method was extensively validated according to ICH guidelines for linearity, 

accuracy, precision, specificity and robustness. 

 

Keywords: Temazolamide and Anastrazole, high performance liquid chromatography. 

 

INTRODUCTION 

Temazolamide: 

Temazolamide (referred as TMZ) medication is used to treat certain types of brain cancers. It is a 

chemotheraphy drug that works by slowing cancer cell growth. In some patients, Temazolamide 

decreases the size of brain tumours. It is an oral alkylating agent used for the treatment of refractory 

anaplastic astrocytoma. Therapeutic benefit of Temazolamide depends on its ability to 

methylate/alkylate DNA, which most often occurs at the N-7 or O-6 positions of guanine residues. 
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Fig. 1.   3-methyl-4-oxo-3,4-dihydroimidazo[5,1-d](1,2,3,5)tetrazine-8-carboxamide. 

                       This methylation damages the DNA and triggers the death of tumour cells. However, 

some tumour cells are able to repair this type of DNA damage, and therefore diminish the therapeutic 

efficacy of Temazolamide, by expressing an enzyme called O-6-methylguanine-DNA 

methyltransferase (MGMT) or 0-6-alkylguanine-DNA alkyltransferase (AGT or AGAT). 

Anastrozole: 

Anastrozole (an-ASS-troh-zole) is a medicine, used extensively in the treatment of breast cancer. 

Anastrozole is a potent and selective non- steroidal aromatase inhibitor indicated for the treatment of 

advanced breast cancer in post- menopausal women with disease progression following tamoxifen 

therapy. Many breast cancers have estrogen receptors and growth of these tumours can be stimulated 

by estrogens. In post-menopausal women, the principal source of circulating estrogen (primarily 

estradiol) is conversion of adrenally- generated androstenedione to estrone by aromatase in peripheral 

tissues, such as adipose tissue, with further conversion of estrone to estradiol. Many breast cancers 

also contain aromatase; the importance of tumour-generated estrogens is uncertain. Treatment of 

breast cancer has included efforts to decrease estrogen levels by ovariectomy premenopausaland by 

use of anti-estrogens and progestational agents both pre- and post-menopausally, and these 

interventions lead to decreased tumour mass or delayed progression of tumour growth in some 

women. Anastrozole is a potent and selective non- steroidal aromatase inhibitor. It significantly 

lowers serum estradiol concentrations and has no detectable effect on formation of adrenal 

corticosteroids or aldosterone. 

 

 

Fig.2. 2, 2-[5-(1H-1, 2, 4-Triazol-1-ylmethyl)-1, 3-phenylen]-bis (2-methylpropannitril). 

Materials and reagents: 

Double distilled water, methanol, sodium hydroxide, acetonitrile, potassium dihydrogen 

orthophosphate, orthophosphoricacid, Anastrozole and Temazolamide. 

Chromatographic conditions: 

     The mobile phase A consists of potassium dihydrogen buffer (0.1%) and mobile phase B consists 

of Acetonitrile. The Ammonium acetate buffer was prepared by dissolving 1.0 grams of Ammonium 

acetate in 1000ml of water. Mobile phase was prepared by taking potassium dihydrogen phosphate 

buffer (0.02M, pH 2.5): Acetonitrile (66:34v/v). Mobile phase was filtered through 0.45 m 

membrane filter and degassed under ultrasonic bath prior to use. The mobile phase was pumped 

through the column at a flow rate of 1.0 ml/min. 

Preparation of standard solution: 

Accurately weighed 25 mg of Temozolomaideand 25 mg of Anastrazole were transferred to 25 ml 

volumetric flask. About 5 ml of HPLC grade methanol was added and sonicated to dissolve. The 

volume was made up to mark with same solvent. Then 3 ml of the above solution was diluted to 100 
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ml with the solvent system. The resultant solution was filtered through a 0.45 m membrane filter and 

degassed under ultrasonic bath prior to use. 

Instrumentation: 

The HPLC system is a binary gradient HPLC with PDA Detector. Data acquisition was performed by 

the Chromoleon software operated on a Pentium IV microprocessor. The experimental conditions 

were optimized with an Inertsil C8 column (25cm x 4.0 mm, 5 µm particle size) at room 

temperatureof Anastrozole and Temozolomide. The solution was filtered through 0.45µ nylon filter 

before analysis. A series of solutions containing Anastrozole and Temozolomide were prepared with 

mobile phase A and 10 µl of these solutions were injected in to the HPLC system. 

Preparation of sample solution: 

Commercial Anstrogold tablets (Anastrozole tablets 1 mg) and Temozol 20 (Temozolomide capsules 

20 mg) were purchased from the local market. For the analysis of Anstrogold tablets, 20 tablets were 

weighed and powdered. A quantity equivalent 10 mg of Anastrozole transferred into 100 mL 

volumetric flask and for the analysis of Temozol 20 capsules, blend of 20 capsules mixed and 

equivalent to 10 mg of Temozolomide was transferred into separate 100 mL volumetric flask, to these 

flask added 60 mL of equal volumes of Acetonitrile and water respectively and 50 the mixture was 

subjected to vigorous shaking for 10 min for complete extraction of drugs and diluted up to volume 

with same solvent. Further diluted 10 mL of these solutions to 100 ml with Acetonitrile: potassium 

dihydrogen buffer(66:34v/v) Concentration of this solution was 10µg/mL for Anastrozole 

and10µg/mL for Temozolomide. The solution was filtered through 0.45µ nylon filter before analysis. 

10 µl of these solutions were injected in to the HPLC system. 

Method Validation: 

The validation of the method was done following the ICH guidelines. 

System suitability: 

For this study first upon a 10 μl of blank solution (Acetonitrile: potassium dihydrogen 
buffer(66:34v/v)) and placebo was injected and ran for 60 minutes with the gradient programme. 

After this 10 µl of Resolution solution was injected followed by standard solutions in 6 replicate and 

the % relative standard deviation (%RSD) of the response peak areas was calculated. 

Precision (Repeatability): 

Precision of the assay was demonstrated by injecting six different sample solutions containing 

Anastrozole equivalent to 10µg/mL and Temozolomide equivalent to 10µg/mL and % RSD was 

calculated. 

Intermediate Precision (Reproducibility): 

Intermediate Precision of the method was demonstrated by carrying out the experiment on different 

day, by different analyst and on different instrument using a different C-8 column. 

Linearity: 

Linearity of the method was evaluated at different concentration levels by diluting the standard 

Anastrozole and Temozolomide solutions.The first level and last level were injected in six replicates 

and % RSD was calculated for these runs and rests of levels were injected in duplicate..Limit of 

detection and limit of quantitation to calculate Limits of Detection (LOD) and Limits of 

Quantification (LOQ) values, sequential dilutions prepared and analyzed by the proposed method. 

The LOD and LOQ established by evaluating the levelat which the analytes can be readily detected 

and quantified with accuracy. 
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Accuracy: 

To demonstrate the accuracy of the proposed method was ascertained by carrying out recovery studies 

employed by Placebo spiking method. Known quantities of Anastrozole and Temozolomide (10 

µg/mL) were supplemented to pre-quantified placebo solution and then experimental and true values 

compared i.e. freshly prepared placebo of the pharmaceutical formulation were spiked with various 

amounts of pure Anastrozole and Temozolomide at 80, 100 and 120%. Each solution was injected in 

triplicate and the peak area response of Anastrozole and Temozolomide were calculated. 

RESULTS AND DISCUSSION: 

Reverse phase liquid chromatography using silica-base column is successfully applied in many 

separations of pharmaceuticals. Asymmetric peaks, irreproducible retention and non-robust separation 

methods can be obtained. In this work we proposed a simple, sensitive and accurate HPLC method for 

simultaneous determination of Anastrozole and Temozolomide. To obtain symmetrical peaks with 

better resolution the chromatographic conditions i.e. eluent optimization (pH) were optimized. 

Various chromatographic conditions such as mobile phase composition, analytical columns with 

different packing materials (C8, C18), and configurations tested to obtain sharp peaks with reduced 

tailing and better resolution. Finally C8 column (25cm x 4.6mm 5 µm particle size) column selected 

which provided reduced peak tailing. Mobile phase selected from peak parameters (symmetry, tailing 

etc.), run time, ease of preparation and cost. The most suitable mobile phase composition found to 

Ammonium acetate buffer (0.1%) and Acetonitrile. Typical chromatograms of Anastrozole (215 nm) 

Temozolomide (215 nm). Mix Standard chromatogram of Anastrozole Temozolomide 

.  

FIG 3:Mix Standard of Anastrozole & Temozolomide 
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Specificity and system suitability: 

Specificity of the method is demonstrated in terms of spectral as well as peak purity data of the drug. 

Peak passed the peak purity test. To ascertain its effectiveness, system suitability tests were carried 

out on freshly prepared stock solutions. 

Linearity: 

The proposed chromatographic method validated using ICH guidelines.Linear relationship between 

peak areas was observed for Temozolomaide and Anastrazole. The correlation coefficients were 

found to be 0.999 & 0.997 of both Temozolomaide and Anastrazole respectively. The regression 

equation for Temozolomide &Anastrozole was found to be y = 44940x – 22196 and y = 14112x – 

21794. 

 

Fig:4 Calibration curve for Temozolomide 

 

 

Fig: 5 Calibration curve for Anastrazole 
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Fig 6: Linearity 1 

 

Fig 7: Linearity 2 

 

Fig 8: Linearity 3 
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Fig 9: Linearity 4 

 

Fig 10: Linearity 5 

Limit of detection and limit of quantification:  

The detection limit (LOD) and quantitation limit (LOQ) may be expressed as: 

                    L.O.D. = 3.3(SD/S).  

                    L.O.Q. = 10(SD/S) 

             Where, SD = Standard deviation of the rest 

 S = Slope of the calibration curve 

Result: 

The LOD was found to be 0.02 g/ml and 0.06 g/ml and LOQ was found to be 0.04 g/ml and 1.2 

g/ml for Temozolomaide and Anastrazole respectively which represents that sensitivity of the 

method is high. 
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sl.no  Parameter Result Acceptance criteria 

1 System suitability 

Theoretical plates 

Asymmetry 

Retention time 

%RSD 

 

3246 

0.12 

2.01 

0.19 

 

N>2000 

T≤2 

±10% 

Not more than 2% 

Table 01: System suitability parameters for Temazolamide 

sl.no Parameter Result Acceptance criteria 

1 System suitability 

Theoretical plates 

Asymmetry 

Retention time 

%RSD 

 

4693 

0.5 

9.83 

0.35 

 

N>2000 

T≤2 

±10% 

Not more than 2% 

Table 02: System suitability parameters for Anastrazole 

Sl.no conc. of the 

Temozolomaide 

Area of 

Temozolomaide 

conc. of the 

Anastrazole 

Area of 

Anastrazole 

1 10 424838 10 1228747 

2 20 904737 20 2638031 

3 30 1302869 30 3983572 

4 40 1746831 40 5249436 

5 50 2250813 50 6979310 
 

 

 

 

 

 

Table 03: Linearity parameters 

Precision:  

HPLC Injection Replicates of 

Temozolomide 

Area Retention Time 

Replicate – 1 2.02 1302869 

Replicate – 2 2.02 1302586 

Replicate – 3 2.02 1318521 

Replicate – 4 2.01 1302569 

Replicate – 5 2.02 1302896 

Average 2.018 1305888 

Standard Deviation 0.004472 7063.605 

% RSD 0.221612 0.540904 

Table 04: Repeatability analysis for Temozolomide 

HPLC InjectionReplicates of 

Anastrazole 

Area Retention Time 

Replicate – 1 9.93 3983572 
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Replicate – 2 9.93 3985214 

Replicate – 3 9.93 3990228 

Replicate – 4 9.92 3985261 

Replicate – 5 9.92 3996512 

Average 9.926 3988157 

Standard Deviation 0.005477 5295.407 

% RSD 0.055181 0.132778 

Table 05: Repeatability analysis for Anastrazole 

Intermediate precision  

Conc. Of 

Anastrazole 

(API)  (µg/ml) 

Observed Conc. Of Anastrazole  (µg/ml) by the proposed method 

Intra-Day Inter-Day 

Mean  (n=6) % RSD Mean (n=6) % RSD 

10 9.94 0.96  10.43 0.97 

30 30.04 0.40 30.93 0.96 

100 100.91 0.93 99.15 0.19 

                                  Table06: Data for Anastrazole analysis 

Conc. Of 

Temozolomaide 

(API)  (µg/ml) 

Observed Conc. Of Temozolomaide  (µg/ml) by the proposed method  

Intra-Day Inter-Day 

Mean  (n=6) % RSD Mean (n=6) % RSD 

10 10.09 1.54  10.13 0.46 

30 30.03 0.75 30.84 0.82 

100 99.94 0.48 99.37 0.91 

Table 07: Data for Temozolomaide analysis 

Accuracy and Recovery studies: 

Sample ID 

Concentration (µg/ml) %Recovery of 

Statistical Analysis 

Pure 

drug Formulation Pure drug 

S1 : 80 % 8 10 99.63 Mean= 99.67667% 

S2 : 80 % 8 10 99.92 S.D.  = 0.223681 
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Table08: Accuracy &Recovery studyofTemozolomaide 

Sample ID 

Concentration (g/ml) %Recovery of 

Pure drug 
Statistical Analysis 

Pure drug Formulation 

S1 : 80 % 8 10 100.23 Mean= 99.92% 

S.D.  = 0.469361268 

% R.S.D.=0.469737058 

S2 : 80 % 8 10 100.15 

S3 : 80 % 8 10 99.38 

S4 : 100 % 10 10 99.78 Mean= 100.7266667% 

S.D.  = 1.570902076 

% R.S.D.=1.559569207 

S5 : 100 % 10 10 99.86 

S6 : 100 % 10 10 102.54 

S7 : 120 % 12 10 99.89 Mean= 100.4066667% 

S.D.  = 1.398511113 

% R.S.D. = 

1.392846869 

S8 : 120 % 12 10 99.34 

S9 : 120 % 12 10 101.99 

Table09: Accuracy &Recovery studyofAnastrazole 

Brand name of 

Tablets 

Labelled amount of 

Drug (mg) 

ANASTRAZOLE 

tablet : 

TEMOZOLOMAIDE 

capsule 

Mean (SD) amount 

(mg) found by the 

proposed method 

(n=6) 

ANASTRAZOLE : 

TEMOZOLOMAIDE 

 Assay + % RSD 

ANASTRAZOLE : 

TEMOZOLOMAIDE 

Anstrogold 

Temozol 20 

1 

20 

1.01 (0.39) 

19.31 (0.75) 

100.1 (0.19) 

96.55 (0.35) 

Table 10: Recovery Data for estimation Temozolomaide and Anastrazole Conclusion 

 

S3 : 80 % 8 10 99.48 % R.S.D.= 0.224407 

S4 : 100 % 10 10 99.19 Mean= 99.19% 

 
S5 : 100 % 10 10 99.25 S.D.  = 0.06 

S6 : 100 % 10 10 99.13 % R.S.D.= 0.06049 

S7 : 120 % 12 10 99.25 Mean= 99.49% 

S8 : 120 % 12 10 99.54 S.D.  = 0.219317 

S9 : 120 % 12 10 99.68 % R.S.D. = 0.220441 
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A sensitive & selective stability indicting RP-HPLC method has been developed & validated for the 

analysis of Anastrazole& TemozolomideAPI. 

Based on peak purity results, obtained from the analysis of samples using described method, 

it can be concluded that the absence of co-eluting peak along with the main peak of Anastrazole& 

Temozolomide indicated that the developed method is specific for the estimation of Anastrazole& 

Temozolomide.  

Further the proposed RP-HPLC method has excellent sensitivity, precision and 

reproducibility.  

Even though no attempt has been made to identify the degraded products proposed method 

can be used as a stability indicating method for assay of Anastrazole&Temozolomide commercial 

formulations. 
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small amount of DNA. In the present scenario,
everything is done online. All the services,
infrastructure or platforms are provided on demand
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In the present paper, the authors implemented DNA-
based Cryptosystem in a Cloud using DNA ASCII
Table and extended the playfair key matrix from 5 × 5
to 16 × 16. The key matrix developed in this paper
contains only the DNA Sequences instead of
alphabets. The key aspect of this algorithm is the
DNA ASCII Table and the Key matrix is randomly
generated so that it becomes a challenging task for
the intruder to perform bruteforce attack.
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_____________________________________________________________________________________________ 
 

ABSTRACT 
 
Experimental and theoretical ultrasonic velocity and viscosity of the binary mixtures of di ethyl malonate + methoxy 
ethanol, di ethyl malonate + ethoxy ethanol and di ethyl malonate + butoxy ethanol  have been reported at 303.15, 
308.15, 313.15 and 318.15K, The following theoretical methods such as  Nomotos relation, Van Dael relation , 
Impedance relation , Junjies relation , Impedance relation , Rao relation are used to calculate the theoretical 
ultrasonic velocity . Theoretical values are compared with experimental values to find the merits of the relations and 
check the validity of theses theoretical models by using percentage error and average percentage deviations. The 
results are discussed in terms of inter molecular interactions occurring in the systems. The theoretical viscosity data 
are evaluated with some of the semi - empirical viscosity models such as Grunberg and Nissan, Katti Chaudhri, 
Heric and Brewer and Hind and the results are compared with the experimental results.      
_____________________________________________________________________________________________ 
  

INTRODUCTION 
 

Ultrasonic velocity gives the information about the molecular interactions of the pure liquid and liquid mixtures [1-
3].Various theoretical models are employed by many authors [4-6] for the ultrasonic velocity of pure, binary, ternary 
mixtures. Many workers checked the validity of the theoretical ultrasonic velocity for liquid mixtures by different 
models like Nomoto [7], Van Dael and Vangel [8], impedance relation [9], Rao’s specific velocity [10] and Junjie 
[11]. Theoretical evaluation of ultrasonic velocity in binary liquid mixtures and its comparison with the 
experimental values reflects the molecular interaction in liquid mixtures, which is very useful to build 
comprehensive theoretical models for liquids. The viscosity data are correlated with some of the semi - empirical viscosity 
models such as Grunberg and Nissan[12], Katti and Chaudhri [13], Heric and Brewer[14] and Hind[15], and the results 
are compared with the experimental results. 
 
In  the  present  investigation, experimentally determined ultrasonic sound velocities are compared with the  theoretical  
relations like Nomoto, Van Dael and Vangael, Impedance Relation, Rao ís specific velocity  and  Junji’s  relation at 
various temperatures. Diethyl malonate  is  mixed with alkoxy alkanols  such as methoxy ethanol (MOE), ethoxy 
ethanol (EOE) and butoxy ethanol (BOE) at different mole fractions  to study the interactions between the component  
molecules. The results are explained and discussed in terms of molecular interactions present in  the  investigated systems. The 
deviation in the variation of U2

exp/U
2
imx, average percentage deviation and chi square test for goodness of fit from unity 

have been calculated for further support. 
 

MATERIALS AND METHODS 
 
Di ethyl malonate and alkoxy alkanols  from Merk were purified as described in the literature [16,17]. The pure 
chemicals were stored over activated  molecular sieves to reduce water content before use.All the binary liquid 
mixtures are prepared by weighing an amount of pure liquids in an electric balance (Afoset, ER-120A, and India) 
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with a precision of ±0.1 mg by syringing each component into air-tight stopper bottles to minimize evaporation 
losses. The uncertainty on mole fraction is estimated to be 1x10-4.It is ensured that the mixtures are properly mixed 
and the measurement of the required parameters was done within one day of preparation. 
 
The densities, ρ, of pure liquids and their mixtures are determined using a 10-5 m3 double-arm pycnometer, and the 
values from triplicate replication at each temperature are reproducible within 2 x 10-1 kg m3 and the uncertainty in 
the measurement of density is found to be 2 parts in 104 parts. The reproducibility in mole fractions was within 
±0.0002 
 
Temperature control for the measurement of viscosity and density is achieved by using a microprocessor assisted 
circulating water bath, (supplied by Mac, New Delhi) regulated to ±0.01 K, using a proportional temperature 
controller. Adequate precautions were taken to minimize evaporation losses during the actual measurements. 
 
The ultrasonic velocity of sound (U) is measured using an ultrasonic interferometer (Mittal Enterprises, New Delhi 
model F05) operating at 2 MHz. The measured speeds of sound have a precision of 0.8 m.sec-1 and an uncertainty 
less than ± 0.1 m.sec-1. The temperature stability was maintained within ±0.01K.by circulating water bath around the 
measuring cell through a pump. 
 
THEORETICAL CONIDERATIONS 
Nomoto Equation 
The ratio of temperature coefficients of sound velocity U and molar volume V  remains almost constant for pure 
liquids [7]. 
 
[(1/U) (dU/dT)] / [(1/V) (dV/dT)] = -3               [1] 
 
where T is the absolute temperature. 
 
Integration the above equation, we get 
 
VU1/3 = const = M/ρU1/3 = R                [2] 
 
Where U and ρ are determined experimentally and M is the mean molecular weight in a binary liquid mixture 
 
M=(X1M1+X2M2                                                                                                                                         [3] 
 
where M1 and M2 are molecular weights of constituent components. 
 
Simple manipulation yields the following relation 
 
UNomoto = [(X1R1+X2R2) / (X1V1+X2V2)]

3                                                                                                 [4] 
 
The Van Dael and Vangeel Equation 
 
Van Dael [8] obtained the relation for ultrasonic velocity in liquid mixtures as 
 
1/(X1M1+X2M2)*1/U2

imx = X1/M1U1
2 +X2/M2U2

2                                                       [5] 
 
where Uimx is the ideal mixing ultrasonic velocity in liquid mixture.U1 and U2 are ultrasonic velocities in species. 
 
The Impedance Relation 
Impedance relation U = ΣXi Zi  / Σ XiρI                     [6] 
 
where Xi mole fraction, ρι, is the density of the mixture and Zi is the acoustic impedance. 
 
The Rao’s Specific Velocity Method Relation [13] 
 
U = (Σ Xi ri ρ) 3                                                                  [7] 
 
where Xi mole fraction, Ui is the ultrasonic velocity, ρι is the density of the mixture, ri  is the Rao’s specific sound   
velocity = Ui1/3/ρi and Zi is the acoustic impedance. 
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The Junjie Equation [11] 
 
UJ = (X1M1/ρ1+X2M2/ρ2)/[{X1M1+X2M2}

1/2{X1M1/ρ1U1
2+X2M2/ρ2U2

2)}1/2]         [8] 
 
where M1, M2 are molecular weights of constituent components.. ρ1 and ρ2 are the densities of constituent   
components. 
 
Chi-Square Test for Goodness of Fit 
According to Karl Pearson [18] Chi-square value is evaluated for the binary liquid mixtures under study using the 
formula 
 
N 
χ

2  = Σ ( Umix(obs) - Umix(cal))
2 / Umix(cal))                           [9]  

i=1 
 
where n is the number of data used. 
 
Average Percentage Error (APE) 
The Average percentage error is calculated using the relation 
APE = 1/n Σ ( Umix(obs) - Umix(cal)) / Umix(obs))  X100%                        [10]  
where n is the number of data used. 
 
Umix(obs)  =  experimental values of ultrasonic velocities 
 
Umix(cal)   =  computed values of ultrasonic velocities 
 

The dynamic viscosities of the liquid mixtures have been calculated using empirical relations given by Grunberg-
Nissan, Katti-Chaudari, Heric-Brewer and Hind et al Mc. Allister four body model. Grunberg and Nissan [12]  
proposed the following equation for the measurement of viscosity of liquid mixtures: 
 
ln η = X1 ln η1  + X2 ln η2  + X1 X2 G12                                                              [11] 
 
where  G12 is an interaction parameter, which is a function of viscosity of component liquids 1and 2 and 
temperature. Katti and Chaudhri [13] equation for the dynamic viscosity of the liquid mixture is 
 
ln[ ηV] = X1 ln [η1V1]  + X2 ln [η2V2 ] + X1 X2 Wvis/RT                              [12]                
     

where  Wvis is an interaction term. 

 
Heric and Brewer [14] derived the following equation to calculate the viscosity of the binary liquid mixtures: 
 
lnη = X1 lnη1 + X2 lnη2 + X1 lnM1 + X2 lnM2 – ln(X1 M1 +X2 M2 ) +X1X2 ∆12       [13] 
 
∆12 is the interaction term and other symbols have their usual meaning. 
 
The expression to determine the viscosity of the binary liquid mixtures proposed by Hind et.al [15] is given by 
 

 η= X1
2
 η1 + X2

2
η2 + 2X1X2 H12                                                                        [14] 

 
where H12 is an interaction term. 
 

RESULTS AND DISCUSSION 
 

Generally, polar aprotic solvents effectively solvate cations and anions, whereas aprotic solvents do not solvate 
anions to appreciable extent. Alkoxy ethanols are protic solvents and di ethyl malonate is aprotic solvent since it has 
the group –C=O. Since oxygen is far more electro negative than carbon, it has a strong tendency to pull electron in 
carbon – oxygen bond towards itself. One of the two pairs of electrons that make up a carbon – oxygen double bond 
is even more easily pulled towards the oxygen which makes the carbon – oxygen bond polar. This polarity with a 
dipole moment of ( µ ) further tries to pull hydrogen from alkoxy alkanol molecule which are self associated. This is 
the main phenomenon occurring in a new hydrogen bond between hetero molecules. As the carbon chain length 
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increases from MOE to BOE, the strength of hydrogen bond decreases owing to stearic hindrance of long carbon 
chain, and  hence, weakening of association between dissimilar molecules is expected.  
 

Table 1: Experimental theoretical values  of velocities with their percentage of deviations for the system DEM + MOE at 303.15,308.15,313.15 and 318.15K  
 

X1 UEXP UNOM UIMP UVDV UJUN URAO %UN %Uimp %UVDV %UJUN %URAO U2/U2
imx α 

303.15K 
             

0.0000 
0.0547 
0.1153 
0.1825 
0.2578 
0.3426 
0.4387 
0.5487 
0.6758 
0.8242 
1.0000 

1357.0 
1353.5 
1349.3 
1344.5 
1338.8 
1332.2 
1324.6 
1315.5 
1304.7 
1291.8 
1276.0 

1357.0 
1351.5 
1345.6 
1339.2 
1332.3 
1324.9 
1316.8 
1308.0 
1298.3 
1287.7 
1276.0 

1357.0 
1352.2 
1346.9 
1341.1 
1334.7 
1327.5 
1319.6 
1310.7 
1300.6 
1289.2 
1276.0 

1357.0 
1350.1 
1342.9 
1335.4 
1327.4 
1319.2 
1310.7 
1301.9 
1293.0 
1284.3 
1276.0 

1357.0 
1351.2 
1345.1 
1338.5 
1331.5 
1323.9 
1315.8 
1307.0 
1297.5 
1287.2 
1276.0 

1357.0 
1395.4 
1420.2 
1436.8 
1446.3 
1446.2 
1435.7 
1414.9 
1382.8 
1337.0 
1276.0 

0.0000 
-0.1486 
-0.2764 
-0.3941 
-0.4837 
-0.5496 
-0.5896 
-0.5723 
-0.4890 
-0.3164 
0.0000 

0.0000 
-0.0988 
-0.1798 
-0.2556 
-0.3098 
-0.3496 
-0.3766 
-0.3641 
-0.3105 
-0.2025 
0.0000 

0.0000 
-0.2494 
-0.4735 
-0.6805 
-0.8481 
-0.9753 
-1.0517 
-1.0338 
-0.8949 
-0.5836 
0.0000 

0.0000 
-0.1677 
-0.3127 
-0.4454 
-0.5470 
-0.6210 
-0.6642 
-0.6436 
-0.5486 
-0.3534 
0.0000 

0.0000 
3.0975 
5.2573 
6.8682 
8.0319 
8.5579 
8.3860 
7.5566 
5.9861 
3.4975 
0.0000 

1.0000 
1.0050 
1.0095 
1.0137 
1.0172 
1.0198 
1.0214 
1.0210 
1.0181 
1.0118 
1.0000 

0.0000 
0.0050 
0.0095 
0.0137 
0.0172 
0.0198 
0.0214 
0.0210 
0.0181 
0.0118 
0.0000 

 
σ -0.0384 -0.0245 -0.0685 -0.0433 0.5353 

       
 

χ2 0.2390 0.0977 0.7595 0.3034 52.8462 
       

308.15K 
             

0.0000 1346.0 1346.0 1346.0 1346.0 1346.0 1346.0 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 
0.0547 1342.3 1340.6 1341.3 1339.3 1340.4 1385.5 -0.1253 -0.0735 -0.2268 -0.1431 3.2195 1.0046 0.0046 
0.1153 1338.1 1334.8 1336.2 1332.2 1334.4 1410.8 -0.2433 -0.1431 -0.4421 -0.2774 5.4308 1.0089 0.0089 
0.1825 1333.4 1328.6 1330.5 1324.8 1328.0 1426.8 -0.3576 -0.2138 -0.6465 -0.4058 7.0072 1.0131 0.0131 
0.2578 1328.0 1321.9 1324.3 1317.0 1321.1 1436.1 -0.4571 -0.2766 -0.8249 -0.5165 8.1400 1.0167 0.0167 
0.3426 1321.6 1314.7 1317.4 1309.0 1313.8 1436.6 -0.5238 -0.3163 -0.9536 -0.5908 8.7012 1.0193 0.0193 
0.4387 1314.2 1306.8 1309.7 1300.7 1305.9 1425.6 -0.5627 -0.3416 -1.0295 -0.6326 8.4758 1.0209 0.0209 
0.5487 1305.3 1298.2 1301.1 1292.1 1297.4 1405.2 -0.5416 -0.3255 -1.0082 -0.6084 7.6557 1.0205 0.0205 
0.6758 1294.8 1288.9 1291.3 1283.5 1288.1 1374.2 -0.4593 -0.2741 -0.8700 -0.5151 6.1287 1.0176 0.0176 
0.8242 1282.3 1278.6 1280.1 1275.1 1278.1 1328.3 -0.2919 -0.1737 -0.5625 -0.3265 3.5882 1.0113 0.0113 
1.0000 1267.2 1267.2 1267.2 1267.2 1267.2 1267.2 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 

 
σ -0.0358 -0.0214 -0.0662 -0.0404 0.5451 

       
 

χ2 0.2092 0.0757 0.7099 0.2655 54.2961 
       

313.15K 
            

0.0000 1336.0 1336.0 1336.0 1336.0 1336.0 1336.0 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 
0.0547 1332.1 1330.5 1331.2 1329.2 1330.3 1379.0 -0.1172 -0.0647 -0.2163 -0.1357 3.5170 1.0043 0.0043 
0.1153 1327.7 1324.7 1326.0 1322.1 1324.2 1403.3 -0.2276 -0.1259 -0.4216 -0.2629 5.6939 1.0085 0.0085 
0.1825 1322.8 1318.4 1320.3 1314.6 1317.7 1420.1 -0.3347 -0.1887 -0.6165 -0.3846 7.3581 1.0124 0.0124 
0.2578 1317.2 1311.6 1314.0 1306.8 1310.8 1429.1 -0.4275 -0.2442 -0.7862 -0.4890 8.4935 1.0159 0.0159 
0.3426 1310.8 1304.2 1307.0 1298.7 1303.3 1428.8 -0.5029 -0.2922 -0.9221 -0.5723 9.0045 1.0187 0.0187 
0.4387 1303.3 1296.2 1299.1 1290.3 1295.3 1419.0 -0.5436 -0.3190 -0.9987 -0.6159 8.8749 1.0203 0.0203 
0.5487 1294.3 1287.5 1290.3 1281.6 1286.6 1397.5 -0.5246 -0.3052 -0.9795 -0.5938 7.9701 1.0199 0.0199 
0.6758 1283.6 1278.0 1280.4 1272.9 1277.2 1365.4 -0.4371 -0.2490 -0.8374 -0.4949 6.3738 1.0170 0.0170 
0.8242 1270.9 1267.5 1269.1 1264.2 1267.1 1319.5 -0.2649 -0.1449 -0.5285 -0.3007 3.8270 1.0107 0.0107 
1.0000 1256.0 1256.0 1256.0 1256.0 1256.0 1256.0 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 

 
σ -0.0339 -0.0194 -0.0636 -0.0387 0.5694 

       
 

χ2 0.1883 0.0624 0.6527 0.2436 58.8075 
       

0.0000 1313.0 1313.0 1313.0 1313.0 1313.0 1313.0 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 
0.0547 1309.6 1308.3 1308.9 1306.8 1308.1 1360.6 -0.0990 -0.0542 -0.2138 -0.1154 3.8964 1.0043 0.0043 
0.1153 1305.7 1303.3 1304.4 1300.3 1302.9 1384.4 -0.1867 -0.1000 -0.4117 -0.2180 6.0307 1.0083 0.0083 
0.1825 1301.6 1297.8 1299.5 1293.6 1297.3 1402.5 -0.2892 -0.1649 -0.6162 -0.3335 7.7514 1.0124 0.0124 
0.2578 1296.7 1292.0 1294.0 1286.6 1291.3 1411.8 -0.3642 -0.2082 -0.7807 -0.4188 8.8770 1.0158 0.0158 
0.3426 1291.2 1285.6 1287.9 1279.3 1284.8 1412.5 -0.4311 -0.2517 -0.9180 -0.4926 9.3959 1.0186 0.0186 
0.4387 1284.7 1278.7 1281.2 1271.9 1277.9 1403.1 -0.4636 -0.2727 -0.9927 -0.5279 9.2175 1.0202 0.0202 
0.5487 1277.0 1271.2 1273.6 1264.5 1270.4 1383.9 -0.4517 -0.2651 -0.9807 -0.5130 8.3721 1.0199 0.0199 
0.6758 1267.8 1263.0 1265.0 1257.1 1262.4 1352.0 -0.3777 -0.2179 -0.8436 -0.4289 6.6450 1.0171 0.0171 
0.8242 1256.7 1254.0 1255.3 1250.1 1253.6 1307.2 -0.2167 -0.1149 -0.5239 -0.2485 4.0200 1.0106 0.0106 
1.0000 1244.0 1244.0 1244.0 1244.0 1244.0 1244.0 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 

 
σ -0.0289 -0.0165 -0.0633 -0.0331 0.5963 

       
 

χ2 0.1356 0.0452 0.6395 0.1770 63.6694 
       

  
The experimental values along with the values calculated theoretically using the relations of Nomoto, Van Dael 
ideal mixing, impedance, Rao’s specific velocity and Junjie for studied systems at the temperatures of 303.15, 
308.15, 313.15 and 318.15K are given in Tables 1 - 3 for the mixtures. The validity of different theoretical formulae 
is checked by percentage deviation for all the mixtures at all the temperatures and is given in the same tables along 
with chi square test values and interaction parameter α.  
 
It can be seen from Tables 1-3, that the theoretical values of ultrasonic velocity computed by various theories show 
deviations from experimental values. The limitations and approximations incorporated in these theories are 
responsible for it. It is assumed that all the molecules are spherical in shape, which is not true every time. In 
Nomoto’s theory, it is supposed that the volume does not change on mixing. Therefore, no interaction between the 
components of liquid mixtures has been taken into account. The assumption for the formation of ideal mixing 
relation is that the ratio of specific heats of ideal mixtures and the volumes are also equal. Again, no molecular 
interaction is taken into account. Similarly, as per the assumption for the Collision Factor theory, the molecules are 
treated as real non- elastic substances which is not really the case.  But on mixing two liquids, the interaction 
between the molecules of the two liquids takes place because of presence of various types of forces such as 
dispersion forces, charge transfer, hydrogen bonding, dipole - dipole and dipole – induced dipole interactions.  Thus 
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the observed deviation of theoretical values of velocity from the experimental values shows that strong molecular 
interactions exist between the unlike molecules in the liquid mixture [19, 20]. 
 

Table 2: Experimental theoretical values  of velocities with their percentage of deviations for the system DEM + EOE at 303.15,308.15,313.15 and 318.15K  
 

303.15K 
            

X1 UEXP UNOM UIMP UVDV UJUN URAO %UN %Uimp %UVDV %UJUN %URAO U2/U2
imx α 

0.0000 
0.0701 
0.1450 
0.2252 
0.3113 
0.4041 
0.5043 
0.6128 
0.7307 
0.8592 
1.0000 

1306.1 
1304.5 
1303.1 
1301.7 
1300.1 
1297.8 
1295.1 
1291.4 
1286.9 
1282.0 
1276.0 

1306.1 
1302.9 
1299.7 
1296.6 
1293.6 
1290.5 
1287.6 
1284.6 
1281.7 
1278.8 
1276.0 

1306.1 
1303.7 
1301.2 
1298.6 
1295.9 
1293.0 
1290.0 
1286.8 
1283.4 
1279.8 
1276.0 

1306.1 
1290.6 
1276.8 
1264.8 
1254.9 
1247.5 
1243.2 
1242.5 
1246.6 
1257.0 
1276.0 

1306.1 
1302.2 
1298.5 
1295.0 
1291.8 
1288.7 
1285.8 
1283.1 
1280.6 
1278.2 
1276.0 

1306.1 
1331.8 
1349.2 
1360.8 
1368.6 
1370.5 
1366.1 
1355.8 
1337.0 
1310.7 
1276.0 

0.0000 
-0.1225 
-0.2572 
-0.3889 
-0.5023 
-0.5592 
-0.5825 
-0.5258 
-0.4039 
-0.2471 
0.0000 

0.0000 
-0.0592 
-0.1427 
-0.2358 
-0.3239 
-0.3695 
-0.3963 
-0.3591 
-0.2738 
-0.1720 
0.0000 

0.0000 
-1.0642 
-2.0204 
-2.8370 
-3.4771 
-3.8745 
-4.0110 
-3.7851 
-3.1286 
-1.9483 
0.0000 

0.0000 
-0.1776 
-0.3533 
-0.5128 
-0.6414 
-0.7016 
-0.7170 
-0.6417 
-0.4910 
-0.2954 
0.0000 

0.0000 
2.0911 
3.5378 
4.5414 
5.2652 
5.5989 
5.4859 
4.9882 
3.8955 
2.2363 
0.0000 

1.0000 
1.0216 
1.0417 
1.0592 
1.0733 
1.0822 
1.0853 
1.0802 
1.0656 
1.0401 
1.0000 

0.0000 
0.0216 
0.0417 
0.0592 
0.0733 
0.0822 
0.0853 
0.0802 
0.0656 
0.0401 
0.0000 

 
σ -0.0361 -0.0234 -0.2702 -0.0456 0.3600 

       
 

χ2 0.2121 0.0921 10.9275 0.3339 22.2634 
       

308.15K 
             

0.0000 
0.0701 
0.1450 
0.2252 
0.3113 
0.4041 
0.5043 
0.6128 
0.7307 
0.8592 
1.0000 

1290.4 
1289.1 
1288.0 
1286.8 
1285.6 
1283.9 
1281.7 
1279.1 
1275.7 
1271.8 
1267.2 

1290.4 
1287.9 
1285.5 
1283.1 
1280.7 
1278.4 
1276.1 
1273.8 
1271.6 
1269.4 
1267.2 

1290.4 
1288.6 
1286.7 
1284.7 
1282.5 
1280.3 
1278.0 
1275.5 
1272.9 
1270.1 
1267.2 

1290.4 
1275.4 
1262.0 
1250.5 
1241.2 
1234.3 
1230.6 
1230.6 
1235.6 
1246.9 
1267.2 

1290.4 
1287.2 
1284.2 
1281.5 
1278.9 
1276.5 
1274.4 
1272.3 
1270.5 
1268.8 
1267.2 

1290.4 
1318.0 
1336.0 
1348.8 
1356.8 
1359.5 
1356.0 
1345.7 
1328.4 
1302.3 
1267.2 

0.0000 
-0.0906 
-0.1942 
-0.2875 
-0.3785 
-0.4283 
-0.4370 
-0.4121 
-0.3222 
-0.1903 
0.0000 

0.0000 
-0.0406 
-0.1037 
-0.1665 
-0.2375 
-0.2785 
-0.2900 
-0.2805 
-0.2195 
-0.1310 
0.0000 

0.0000 
-1.0641 
-2.0175 
-2.8202 
-3.4572 
-3.8604 
-3.9880 
-3.7883 
-3.1456 
-1.9544 
0.0000 

0.0000 
-0.1463 
-0.2914 
-0.4130 
-0.5194 
-0.5726 
-0.5733 
-0.5296 
-0.4104 
-0.2392 
0.0000 

0.0000 
2.2447 
3.7253 
4.8218 
5.5369 
5.8846 
5.7950 
5.2103 
4.1334 
2.4015 
0.0000 

1.0000 
1.0216 
1.0416 
1.0589 
1.0729 
1.0819 
1.0848 
1.0803 
1.0660 
1.0403 
1.0000 

0.0000 
0.0216 
0.0416 
0.0589 
0.0729 
0.0819 
0.0848 
0.0803 
0.0660 
0.0403 
0.0000 

σ 
χ2 

-0.0275 
0.1226 

-0.0175 
0.0515 

-0.2697 
10.7658 

-0.0371 
0.2192 

0.3794 
24.5057         

313.15K 
             

0.0000 
0.0701 
0.1450 
0.2252 
0.3113 
0.4041 
0.5043 
0.6128 
0.7307 
0.8592 
1.0000 

1277.6 
1276.4 
1275.2 
1274.0 
1272.7 
1271.1 
1269.2 
1266.5 
1263.4 
1259.9 
1256.0 

1277.6 
1275.3 
1273.0 
1270.8 
1268.6 
1266.4 
1264.3 
1262.2 
1260.1 
1258.0 
1256.0 

1277.6 
1275.9 
1274.1 
1272.2 
1270.3 
1268.2 
1266.0 
1263.7 
1261.3 
1258.7 
1256.0 

1277.6 
1262.8 
1249.6 
1238.3 
1229.1 
1222.5 
1218.9 
1219.1 
1224.1 
1235.6 
1256.0 

1277.6 
1274.6 
1271.8 
1269.1 
1266.7 
1264.5 
1262.5 
1260.6 
1258.9 
1257.4 
1256.0 

1277.6 
1308.2 
1326.4 
1338.7 
1347.1 
1350.1 
1346.4 
1335.9 
1318.4 
1292.2 
1256.0 

0.0000 
-0.0857 
-0.1691 
-0.2502 
-0.3213 
-0.3668 
-0.3865 
-0.3411 
-0.2618 
-0.1482 
0.0000 

0.0000 
-0.0392 
-0.0849 
-0.1376 
-0.1901 
-0.2272 
-0.2496 
-0.2186 
-0.1662 
-0.0930 
0.0000 

0.0000 
-1.0663 
-2.0061 
-2.8021 
-3.4240 
-3.8258 
-3.9652 
-3.7446 
-3.1080 
-1.9266 
0.0000 

0.0000 
-0.1437 
-0.2704 
-0.3809 
-0.4682 
-0.5173 
-0.5288 
-0.4638 
-0.3539 
-0.1993 
0.0000 

0.0000 
2.4915 
4.0152 
5.0788 
5.8484 
6.2188 
6.0830 
5.4805 
4.3520 
2.5616 
0.0000 

1.0000 
1.0217 
1.0414 
1.0585 
1.0722 
1.0811 
1.0843 
1.0793 
1.0652 
1.0397 
1.0000 

0.0000 
0.0217 
0.0414 
0.0585 
0.0722 
0.0811 
0.0843 
0.0793 
0.0652 
0.0397 
0.0000 

 
σ -0.0234 -0.0141 -0.2672 -0.0334 0.4010 

       
 

χ2 0.0879 0.0332 10.4707 0.1759 27.1235 
       

318.15K 
             

0.0000 
0.0701 
0.1450 
0.2252 
0.3113 
0.4041 
0.5043 
0.6128 
0.7307 
0.8592 
1.0000 

1258.4 
1257.6 
1256.8 
1256.0 
1255.3 
1254.4 
1253.2 
1251.2 
1249.0 
1246.6 
1244.0 

1258.4 
1256.9 
1255.4 
1253.9 
1252.4 
1251.0 
1249.5 
1248.1 
1246.7 
1245.4 
1244.0 

1258.4 
1257.3 
1256.1 
1254.8 
1253.5 
1252.1 
1250.7 
1249.1 
1247.5 
1245.8 
1244.0 

1258.4 
1244.1 
1231.4 
1220.7 
1212.0 
1206.0 
1203.0 
1203.9 
1209.8 
1222.3 
1244.0 

1258.4 
1256.1 
1254.0 
1252.1 
1250.4 
1248.9 
1247.5 
1246.4 
1245.4 
1244.6 
1244.0 

1258.4 
1292.8 
1310.1 
1324.0 
1332.4 
1336.1 
1333.1 
1324.0 
1306.9 
1281.1 
1244.0 

0.0000 
-0.0576 
-0.1137 
-0.1684 
-0.2295 
-0.2733 
-0.2919 
-0.2453 
-0.1812 
-0.0995 
0.0000 

0.0000 
-0.0266 
-0.0577 
-0.0934 
-0.1422 
-0.1805 
-0.2009 
-0.1639 
-0.1177 
-0.0629 
0.0000 

0.0000 
-1.0734 
-2.0171 
-2.8132 
-3.4459 
-3.8599 
-4.0037 
-3.7772 
-3.1364 
-1.9472 
0.0000 

0.0000 
-0.1219 
-0.2263 
-0.3138 
-0.3933 
-0.4414 
-0.4510 
-0.3827 
-0.2845 
-0.1569 
0.0000 

0.0000 
2.8018 
4.2405 
5.4151 
6.1442 
6.5158 
6.3732 
5.8204 
4.6354 
2.7679 
0.0000 

1.0000 
1.0218 
1.0416 
1.0587 
1.0727 
1.0819 
1.0852 
1.0801 
1.0658 
1.0401 
1.0000 

0.0000 
0.0218 
0.0416 
0.0587 
0.0727 
0.0819 
0.0852 
0.0801 
0.0658 
0.0401 
0.0000 

 
σ -0.0166 -0.0105 -0.2694 -0.0278 0.4245 

       
 

χ2 0.0451 0.0189 10.5050 0.1215 29.9624 
       

 
The percentage of deviation i.e %U shows either positive or negative at intermediate concentration for the three 
binary mixtures. Tables 1 and 2 show that in the DEM + MOE and DEM +EOE systems, there is good agreement 
between experimental and theoretical values calculated by impedance relation. Here impedance relation provides the 
best result than the result of Nomoto at all the temperatures. However, higher deviations are observed in ideal 
mixing relation. From Table 3, it is observed that in the system of DEM + BOE, Nomoto’s relation holds well 
followed by impedance relation. Higher deviations are observed in Rao’s theory.  
 
The ratio U2/U2

imx is an important tool for to measure non ideality in the mixtures, especially in the cases where the 
properties other than sound velocity are not known. Figs 1,2 and 3 represent the variation of U2/U2

imx with the mole 
fraction of DEM. It can be seen from Figs 1,2 and 3  U2/U2

imx is maximum at 0.43 and 0.50 mole fractions for DEM 
+ MOE and DEM + EOE respectively. For DEM + NOE system it is maximum at 0.48 mole fraction.  
 
The deviation of U2/U2

imx from unity and its variation as a function of mole fraction is a direct measure of non 
ideality of the system as a consequence of association or other type interactions. The positive values of α in all the 
systems clearly indicate that there exist a strong interaction between the consecutive molecule though hydrogen 
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bonding. Further the decrease in the value of α from DEM + MOE to DEM + BOE indicates that strength of 
interaction decreases from MOE to BOE.   
 

Table 3: Experimental theoretical values  of velocities with their percentage of deviations for the system DEM + BOE at 303.15,308.15,313.15 and 318.15K  
 

X1 UEXP UNOM UIMP UVDV UJUN URAO %UN %Uimp %UVDV %UJUN %URAO U2/U2
imx α 

303.15K 
            

0.0000 
0.0923 
0.1863 
0.2818 
0.3790 
0.4780 
0.5787 
0.6812 
0.7855 
0.8918 
1.0000 

1325.0 
1321.4 
1317.6 
1313.8 
1309.6 
1305.0 
1299.8 
1294.2 
1288.4 
1282.4 
1276.0 

1325.0 
1319.8 
1314.6 
1309.6 
1304.6 
1299.6 
1294.8 
1290.0 
1285.3 
1280.6 
1276.0 

1325.0 
1319.8 
1314.6 
1309.6 
1304.6 
1299.7 
1294.8 
1290.0 
1285.3 
1280.6 
1276.0 

1325.0 
1316.3 
1308.4 
1301.3 
1295.1 
1289.7 
1285.1 
1281.5 
1278.7 
1276.9 
1276.0 

1325.0 
1318.7 
1312.8 
1307.3 
1302.0 
1297.0 
1292.3 
1287.9 
1283.7 
1279.7 
1276.0 

1325.0 
1336.8 
1344.6 
1348.4 
1348.5 
1345.7 
1339.3 
1328.7 
1314.8 
1297.6 
1276.0 

0.0000 
-0.1227 
-0.2253 
-0.3228 
-0.3849 
-0.4114 
-0.3869 
-0.3261 
-0.2441 
-0.1407 
0.0000 

0.0000 
-0.1221 
-0.2242 
-0.3214 
-0.3833 
-0.4098 
-0.3853 
-0.3247 
-0.2431 
-0.1401 
0.0000 

0.0000 
-0.3885 
-0.7008 
-0.9515 
-1.1099 
-1.1745 
-1.1283 
-0.9837 
-0.7527 
-0.4315 
0.0000 

0.0000 
-0.2013 
-0.3620 
-0.4985 
-0.5818 
-0.6128 
-0.5767 
-0.4893 
-0.3664 
-0.2084 
0.0000 

0.0000 
1.1690 
2.0465 
2.6304 
2.9710 
3.1156 
3.0371 
2.6634 
2.0460 
1.1838 
0.0000 

1.0000 
1.0078 
1.0142 
1.0193 
1.0226 
1.0239 
1.0230 
1.0200 
1.0152 
1.0087 
1.0000 

0.0000 
0.0078 
0.0142 
0.0193 
0.0226 
0.0239 
0.0230 
0.0200 
0.0152 
0.0087 
0.0000 

 
σ -0.0257 -0.0256 -0.0769 -0.0392 0.2035 

       
 

χ2 0.1073 0.1064 0.9325 0.2457 6.9002 
       

308.15K 
            

0.0000 
0.0923 
0.1863 
0.2818 
0.3790 
0.4780 
0.5787 
0.6812 
0.7855 
0.8918 
1.0000 

1274.5 
1274.2 
1274.0 
1273.7 
1273.4 
1272.9 
1272.0 
1270.9 
1269.7 
1268.5 
1267.2 

1274.5 
1273.7 
1273.0 
1272.2 
1271.5 
1270.7 
1270.0 
1269.3 
1268.6 
1267.9 
1267.2 

1274.5 
1273.7 
1273.0 
1272.2 
1271.5 
1270.7 
1270.0 
1269.3 
1268.6 
1267.9 
1267.2 

1274.5 
1269.0 
1264.5 
1261.0 
1258.5 
1257.0 
1256.6 
1257.4 
1259.3 
1262.6 
1267.2 

1274.5 
1272.3 
1270.5 
1269.1 
1267.9 
1267.1 
1266.6 
1266.3 
1266.4 
1266.6 
1267.2 

1274.5 
1293.3 
1306.7 
1314.6 
1320.1 
1321.1 
1319.0 
1312.6 
1302.2 
1287.1 
1267.2 

0.0000 
-0.0370 
-0.0810 
-0.1165 
-0.1513 
-0.1698 
-0.1561 
-0.1261 
-0.0874 
-0.0480 
0.0000 

0.0000 
-0.0374 
-0.0818 
-0.1175 
-0.1524 
-0.1709 
-0.1572 
-0.1270 
-0.0881 
-0.0484 
0.0000 

0.0000 
-0.4048 
-0.7424 
-0.9956 
-1.1702 
-1.2477 
-1.2090 
-1.0650 
-0.8178 
-0.4682 
0.0000 

0.0000 
-0.1455 
-0.2711 
-0.3624 
-0.4285 
-0.4546 
-0.4262 
-0.3596 
-0.2633 
-0.1459 
0.0000 

0.0000 
1.5008 
2.5701 
3.2134 
3.6681 
3.7850 
3.6979 
3.2834 
2.5570 
1.4682 
0.0000 

1.0000 
1.0081 
1.0150 
1.0202 
1.0238 
1.0254 
1.0246 
1.0216 
1.0166 
1.0094 
1.0000 

0.0000 
0.0081 
0.0150 
0.0202 
0.0238 
0.0254 
0.0246 
0.0216 
0.0166 
0.0094 
0.0000 

 
σ -0.0097 -0.0098 -0.0820 -0.0287 0.2497 

       
 

χ2 0.0157 0.0159 1.0327 0.1295 10.1938 
       

313.15K 
            

0.0000 
0.0923 
0.1863 
0.2818 
0.3790 
0.4780 
0.5787 
0.6812 
0.7855 
0.8918 
1.0000 

1264.0 
1263.5 
1263.0 
1262.7 
1262.3 
1261.7 
1260.7 
1259.5 
1258.3 
1257.2 
1256.0 

1264.0 
1263.2 
1262.3 
1261.5 
1260.7 
1259.9 
1259.1 
1258.3 
1257.5 
1256.8 
1256.0 

1264.0 
1263.1 
1262.3 
1261.5 
1260.7 
1259.9 
1259.1 
1258.3 
1257.5 
1256.8 
1256.0 

1264.0 
1258.5 
1254.0 
1250.5 
1247.9 
1246.4 
1245.9 
1246.5 
1248.4 
1251.5 
1256.0 

1264.0 
1261.8 
1259.9 
1258.4 
1257.2 
1256.3 
1255.7 
1255.4 
1255.3 
1255.5 
1256.0 

1264.0 
1285.3 
1297.6 
1305.7 
1310.8 
1312.0 
1309.9 
1303.4 
1292.5 
1277.0 
1256.0 

0.0000 
-0.0273 
-0.0537 
-0.0952 
-0.1281 
-0.1443 
-0.1281 
-0.0953 
-0.0617 
-0.0352 
0.0000 

0.0000 
-0.0278 
-0.0547 
-0.0965 
-0.1295 
-0.1458 
-0.1295 
-0.0965 
-0.0626 
-0.0357 
0.0000 

0.0000 
-0.3931 
-0.7115 
-0.9695 
-1.1412 
-1.2162 
-1.1750 
-1.0288 
-0.7877 
-0.4527 
0.0000 

0.0000 
-0.1360 
-0.2443 
-0.3417 
-0.4059 
-0.4299 
-0.3989 
-0.3294 
-0.2380 
-0.1333 
0.0000 

0.0000 
1.7280 
2.7381 
3.4030 
3.8392 
3.9906 
3.9027 
3.4832 
2.7192 
1.5721 
0.0000 

1.0000 
1.0079 
1.0144 
1.0197 
1.0232 
1.0248 
1.0239 
1.0209 
1.0159 
1.0091 
1.0000 

0.0000 
0.0079 
0.0144 
0.0197 
0.0232 
0.0248 
0.0239 
0.0209 
0.0159 
0.0091 
0.0000 

 
σ -0.0077 -0.0078 -0.0795 -0.0267 0.2651 

       
 

χ2 0.0101 0.0104 0.9644 0.1118 11.3457 
       

318.15K 
            

0.0000 
0.0923 
0.1863 
0.2818 
0.3790 
0.4780 
0.5787 
0.6812 
0.7855 
0.8918 
1.0000 

1252.0 
1251.4 
1250.8 
1250.4 
1250.0 
1249.5 
1248.5 
1247.4 
1246.2 
1245.1 
1244.0 

1252.0 
1251.2 
1250.3 
1249.5 
1248.7 
1247.9 
1247.1 
1246.3 
1245.5 
1244.8 
1244.0 

1252.0 
1251.1 
1250.3 
1249.5 
1248.7 
1247.9 
1247.1 
1246.3 
1245.5 
1244.8 
1244.0 

1252.0 
1246.6 
1242.1 
1238.6 
1236.0 
1234.5 
1234.0 
1234.7 
1236.5 
1239.6 
1244.0 

1252.0 
1249.8 
1247.9 
1246.3 
1245.1 
1244.2 
1243.6 
1243.3 
1243.3 
1243.5 
1244.0 

1252.0 
1276.0 
1287.4 
1295.6 
1300.5 
1302.1 
1299.8 
1293.5 
1283.0 
1266.9 
1244.0 

0.0000 
-0.0194 
-0.0381 
-0.0719 
-0.1050 
-0.1294 
-0.1131 
-0.0879 
-0.0540 
-0.0274 
0.0000 

0.0000 
-0.0202 
-0.0394 
-0.0737 
-0.1070 
-0.1315 
-0.1150 
-0.0896 
-0.0553 
-0.0281 
0.0000 

0.0000 
-0.3852 
-0.6958 
-0.9461 
-1.1181 
-1.2011 
-1.1598 
-1.0212 
-0.7799 
-0.4448 
0.0000 

0.0000 
-0.1307 
-0.2330 
-0.3242 
-0.3895 
-0.4220 
-0.3905 
-0.3279 
-0.2349 
-0.1280 
0.0000 

0.0000 
1.9664 
2.9230 
3.6163 
4.0440 
4.2095 
4.1058 
3.6932 
2.9494 
1.7473 
0.0000 

1.0000 
1.0077 
1.0141 
1.0192 
1.0227 
1.0245 
1.0236 
1.0207 
1.0158 
1.0090 
1.0000 

0.0000 
0.0077 
0.0141 
0.0192 
0.0227 
0.0245 
0.0236 
0.0207 
0.0158 
0.0090 
0.0000 

 
σ -0.0065 -0.0066 -0.0783 -0.0259 0.2827 

       
 

χ2 0.0074 0.0077 0.9260 0.1047 12.7163 
       

  
Several workers have carried out extensive work on the viscosity and transport phenomena of binary and ternary 
mixtures. They have utilised the experimental data of viscosity data to test the applicability of empirical relations of 
Gruenberg and Nissan, Katti -Chaudhri,  Heric and Brewer and Hind et.al for the systems studies. The computed 
viscosity values are presented in the Table 3.  Figures 4, 5 and 6 show the average relative percentage errors in 
estimating the viscosity. From them, it can be seen that the viscosities calculated using Hind et.al are best suited for 
the tree systems followed by Gruenberg and Nissan. The interaction parameter is also calculated and presented in the 
Table 4 from which it can be observed that the interaction parameter is positive and the IP value is decreased from 
MOE to BOE. This indicates that there exists strong interactions [21] between the hetero molecules and the strength 
of interaction is decreasing from MOE to BOE which supports the results drawn from α calculations. 
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Table 4: Experimental and calculated values of viscosity(η) for the binary mixtures of di ethyl malonate and studied alkoxy alkanols(+MOE, +EOE, +BOE) 
at the temperatures 303.15, 308.15, 313.15 and 318.15K 

 
X1 ηExpt η GN η KC η HB η H ηExpt η GN η KC η HB η H 

DEM + MOE 
303.15K 308.15K 

0.0000 1.547 1.547 1.547 1.547 1.547 1.489 1.489 1.489 1.489 1.489 
0.0740 1.657 1.637 1.634 1.630 1.643 1.583 1.565 1.563 1.559 1.569 
0.1525 1.725 1.723 1.718 1.714 1.730 1.640 1.638 1.633 1.629 1.642 
0.2357 1.789 1.803 1.797 1.795 1.807 1.689 1.703 1.698 1.695 1.705 
0.3242 1.852 1.872 1.868 1.867 1.870 1.738 1.758 1.755 1.754 1.756 
0.4185 1.912 1.924 1.924 1.926 1.916 1.789 1.799 1.798 1.800 1.792 
0.5191 1.954 1.955 1.958 1.963 1.942 1.808 1.819 1.822 1.827 1.810 
0.6267 1.942 1.957 1.964 1.971 1.943 1.801 1.815 1.821 1.828 1.806 
0.7422 1.912 1.924 1.933 1.940 1.914 1.779 1.781 1.788 1.795 1.774 
0.8662 1.845 1.851 1.857 1.862 1.846 1.708 1.711 1.717 1.721 1.709 
1.0000 1.732 1.732 1.732 1.732 1.732 1.602 1.602 1.602 1.602 1.602 

313.15K 318.15K 
0.0000 1.214 1.214 1.214 1.214 1.214 1.123 1.123 1.123 1.123 1.123 
0.0740 1.297 1.284 1.283 1.279 1.289 1.205 1.191 1.191 1.186 1.196 
0.1525 1.354 1.352 1.348 1.345 1.359 1.265 1.258 1.255 1.252 1.265 
0.2357 1.409 1.416 1.412 1.410 1.421 1.324 1.323 1.319 1.317 1.328 
0.3242 1.460 1.475 1.471 1.471 1.475 1.365 1.383 1.379 1.380 1.384 
0.4185 1.513 1.523 1.522 1.524 1.518 1.423 1.435 1.433 1.436 1.430 
0.5191 1.545 1.557 1.559 1.564 1.548 1.460 1.476 1.476 1.482 1.465 
0.6267 1.558 1.573 1.577 1.584 1.561 1.481 1.500 1.503 1.510 1.486 
0.7422 1.560 1.565 1.571 1.578 1.554 1.492 1.503 1.508 1.515 1.489 
0.8662 1.529 1.528 1.533 1.538 1.522 1.475 1.479 1.484 1.489 1.471 
1.0000 1.458 1.458 1.458 1.458 1.458 1.425 1.425 1.425 1.425 1.425 

DEM + MOE 
303.15K 308.15K 

0.0000 1.613 1.613 1.613 1.613 1.613 1.481 1.481 1.481 1.481 1.481 
0.0664 1.668 1.662 1.662 1.659 1.664 1.529 1.525 1.526 1.523 1.527 
0.1379 1.718 1.709 1.709 1.706 1.712 1.571 1.568 1.568 1.565 1.571 
0.2152 1.762 1.754 1.753 1.750 1.755 1.617 1.609 1.608 1.606 1.611 
0.2990 1.794 1.794 1.792 1.792 1.793 1.647 1.646 1.644 1.644 1.646 
0.3901 1.817 1.826 1.825 1.827 1.824 1.671 1.676 1.674 1.676 1.674 
0.4897 1.835 1.848 1.848 1.852 1.844 1.689 1.697 1.696 1.700 1.693 
0.5988 1.842 1.856 1.856 1.862 1.850 1.697 1.705 1.705 1.711 1.701 
0.7190 1.835 1.843 1.844 1.850 1.838 1.692 1.696 1.697 1.703 1.692 
0.8520 1.795 1.804 1.805 1.810 1.802 1.657 1.663 1.664 1.669 1.661 
1.0000 1.732 1.732 1.732 1.732 1.732 1.602 1.602 1.602 1.602 1.602 

313.15K 318.15K 
0.0000 1.344 1.344 1.344 1.344 1.344 1.254 1.254 1.254 1.254 1.254 
0.0664 1.386 1.384 1.385 1.381 1.385 1.298 1.295 1.297 1.293 1.297 
0.1379 1.423 1.422 1.422 1.419 1.424 1.336 1.335 1.336 1.332 1.338 
0.2152 1.466 1.459 1.457 1.456 1.460 1.381 1.375 1.373 1.372 1.377 
0.2990 1.494 1.492 1.490 1.490 1.492 1.413 1.411 1.409 1.409 1.412 
0.3901 1.514 1.519 1.517 1.519 1.517 1.438 1.443 1.441 1.443 1.442 
0.4897 1.533 1.538 1.537 1.541 1.535 1.462 1.468 1.466 1.471 1.465 
0.5988 1.541 1.546 1.545 1.551 1.542 1.478 1.483 1.482 1.488 1.479 
0.7190 1.537 1.539 1.539 1.545 1.535 1.482 1.485 1.484 1.491 1.480 
0.8520 1.506 1.511 1.512 1.516 1.509 1.462 1.467 1.467 1.472 1.464 
1.0000 1.458 1.458 1.458 1.458 1.458 1.425 1.425 1.425 1.425 1.425 

DEM + MOE 
303.15K 308.15K 

0.0000 2.408 2.408 2.408 2.408 2.408 2.282 2.282 2.282 2.282 2.282 
0.0876 2.388 2.400 2.401 2.399 2.394 2.254 2.268 2.269 2.267 2.262 
0.1776 2.373 2.380 2.381 2.379 2.370 2.234 2.243 2.244 2.242 2.233 
0.2701 2.342 2.347 2.347 2.346 2.337 2.201 2.205 2.205 2.204 2.196 
0.3654 2.296 2.300 2.299 2.299 2.292 2.156 2.156 2.155 2.155 2.148 
0.4634 2.238 2.239 2.238 2.239 2.235 2.098 2.093 2.092 2.093 2.090 
0.5644 2.167 2.163 2.163 2.164 2.165 2.027 2.018 2.017 2.018 2.020 
0.6683 2.084 2.074 2.074 2.075 2.081 1.944 1.930 1.930 1.931 1.937 
0.7755 1.986 1.972 1.972 1.973 1.982 1.844 1.831 1.831 1.832 1.841 
0.8860 1.862 1.858 1.858 1.858 1.866 1.721 1.721 1.721 1.722 1.729 
1.0000 1.732 1.732 1.732 1.732 1.732 1.602 1.602 1.602 1.602 1.602 

313.15K 318.15K 
0.0000 2.126 2.126 2.126 2.126 2.126 1.935 1.935 1.935 1.935 1.935 
0.0876 2.092 2.107 2.109 2.106 2.101 1.909 1.923 1.926 1.922 1.919 
0.1776 2.066 2.078 2.079 2.077 2.068 1.889 1.902 1.903 1.901 1.896 
0.2701 2.034 2.037 2.037 2.036 2.028 1.871 1.874 1.873 1.873 1.867 
0.3654 1.989 1.986 1.985 1.986 1.979 1.842 1.836 1.835 1.835 1.831 
0.4634 1.932 1.924 1.923 1.924 1.920 1.801 1.790 1.788 1.789 1.787 
0.5644 1.862 1.850 1.849 1.851 1.852 1.748 1.734 1.733 1.734 1.734 
0.6683 1.780 1.766 1.766 1.767 1.772 1.683 1.669 1.668 1.670 1.673 
0.7755 1.683 1.672 1.672 1.673 1.681 1.605 1.596 1.596 1.596 1.601 
0.8860 1.568 1.569 1.569 1.570 1.576 1.510 1.514 1.514 1.515 1.519 
1.0000 1.458 1.458 1.458 1.458 1.458 1.425 1.425 1.425 1.425 1.425 
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Table 5: Interaction Parameters calculated from Eqns. And the corresponding standard deviations(σ) for the binary mixtures di ethyl malonate and studied 
alkoxy alkanols(+MOE, +EOE, +BOE) at the temperatures 303.15, 308.15, 313.15 and 318.15K 

 
SD IP 

DEM +MOE 
303.15K 308.15K 313.15K 318.15K 303.15K 308.15K 313.15K 318.15K 

GN(G12) 0.0125 0.0117 0.0098 0.0120 0.0662 0.0617 0.0572 0.0692 
KC(Wvis/RT) 0.0144 0.0127 0.0107 0.0131 0.0764 0.0688 0.0634 0.0743 
HB(∆12) 0.0181 0.0163 0.0145 0.0175 0.0925 0.0864 0.0827 0.0989 
H(H12) 0.0100 0.0091 0.0077 0.0076 2.2389 2.0709 1.7512 1.6456 

 
DEM +EOE 

303.15K 308.15K 313.15K 318.15K 303.15K 308.15K 313.15K 318.15K 
GN(G12) 0.0087 0.0054 0.0042 0.0042 0.0336 0.0227 0.0189 0.0208 
KC(Wvis/RT) 0.0089 0.0056 0.0042 0.0038 0.0319 0.0197 0.0147 0.0141 
HB(∆12) 0.0125 0.0090 0.0073 0.0072 0.0494 0.0384 0.0341 0.0360 
H(H12) 0.0059 0.0033 0.0028 0.0024 2.0181 1.8480 1.6720 1.5938 

 
DEM + BOE 

303.15K 308.15K 313.15K 318.15K 303.15K 308.15K 313.15K 318.15K 
GN(G12) 0.0074 0.0087 0.0094 0.0102 0.0285 0.0334 0.0381 0.0415 
KC(Wvis/RT) 0.0077 0.0093 0.0103 0.0113 0.0000 0.0000 0.0000 0.0000 
HB(∆12) 0.0068 0.0082 0.0090 0.0099 0.0263 0.0315 0.0363 0.0400 
H(H12) 0.0037 0.0064 0.0077 0.0094 2.3524 2.1889 2.0012 1.8569 
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CONCLUSION 
 

It may be concluded that the ultrasonic velocities calculated from impedance relation are best suited for DEM+MOE 
and DEM + EOE and Nomoto’s relation for DEM + BOE. The positive values of α indicates that there exists a strong 
interaction exist through hydrogen bonding between DEM and alkoxy alkanol molecules. The viscosities computed 
from relation Hind et.al provided good results for the three systems.   
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Abstract 

Language starts with the ear. When a baby starts to talk, he does it by hearing the sounds his 

mother makes and imitating them. If a baby is born deaf, he cannot hear these sounds and 

therefore cannot imitate them and will not speak. But normal babies can hear and can imitate; 

we believe that children are wonderful imitators, and the gift of imitation gives us the gift of 

speech, which lasts for number of years. Unfortunately, the process of learning to pronounce 

isn‟t as simple as this, for either children or older learners. In the teaching of pronunciation, 

much of our practice is based on attempted auditory matching by the learner, where we ask 

him to match his output to a model he has heard spoken by the teacher or on a recording. A 

more colloquial name for what we do is „listen and repeat‟ (L&R). It‟s simple to do, and 
since we all believe that children learn to pronounce by first listening to adults and then 

basing their production on what they have heard, it seems sensible to teach older learners on 

the same basis. But its not simple as we think for either children or elder learners.And the 

problem is not just that the older learners cannot „hear‟ new sounds or timing patterns, even if 
that is true. The problem is that we have misunderstood what needs to be learnt, and how that 

can be done.  

In this paper, I will just discuss the teaching of speech sounds. I start by asking you how you 

would know that it was time for you to review the way you do this. The point of this paper is 

to inspire you to reflect on your practice, and then perhaps to make a change. 

 

Keywords: Pronunciation, Listen, Repeat, Paradigm 

1. Introduction 

In modern society where different nations come together, the ability to speak in English fluently plays an 

important role to become successful in different fields.  Except Metropolitan Indians, the rural Indians hardly 

have any contact with the native speakers of English and they have no direct model to follow and acquire 

spoken English. The teachers should set a model for the students to emulate. Because major part of the student 

population in India is from rural area. Hence, they do not have any access to the authentic source of English. 

The only authentic access these students have is an English teacher in their colleges. Therefore, whatever the 

teacher speaks; it will have a tremendous influence on these students and the teacher‟s English will have 

practical appeal to them in their living context. 

mailto:narenciefl@gmail.com
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Gimson says, “The various elements of English pronunciation will offer different degrees of difficulty 

according to the linguistic background of the learner. Teaching should obviously be concentrated on those 

features of English which are not found in the learner‟s native language……” 

We teach pronunciation using „listen and repeat‟ exercises because that‟s how it‟s always been done, and 

because common sense seems to say that it should work even if it doesn‟t. The research shows that the 

probability of learning pronunciation in this context results very low. The poor results we get in the classroom 

are usually ascribed to listening problems. Instead, they are more likely to be the result of two basic 

misconceptions: the widespread notions (1) that speech sounds (and timing phenomena) can be learnt by 

imitation, and (2) that children do this when learning L1. From a theoretical perspective these notions are both 

dubious. With respect to the second, not only is there no evidence that children learn to pronounce this way, but 

evidence is accumulating that they do not. Children learn the sound system as an imitative exchanges in infancy 

where their care givers reflect their utterances back to them, reformulated into L1 syllables. This basic paradigm 

can be reworked for the classroom, and has been successfully applied for many years by teachers using 

Gattegno‟s Silent Way. 

2. Literature review 

The word „imitation‟ covers many different copying processes: mimicry (recreating a sensory experience), 

matching (producing an effect judged to be similar), emulation (achieving the observed end result by different 

means), and others. In the teaching of pronunciation, much of our practice is based on attempted auditory 

matching by the learner, where we ask him to match his output to a model he has heard spoken by the teacher or 

on a recording. A more colloquial name for what we do is „listen and repeat‟ (L&R). It‟s simple to do, and since 

we all believe that children learn to pronounce by first listening to adults and then basing their production on 

what they have heard, it seems sensible to teach older learners on the same basis.  

Unfortunately, the process of learning to pronounce isn‟t as simple as this, for either children or older learners. 

And the problem is not just that the older learners cannot „hear‟ new sounds or timing patterns, even if that is 

true. The problem is that we have misunderstood what needs to be learnt, and how that can be done.  

In this paper, I will just discuss the teaching of speech sounds. I start by asking you how you would know that it 

was time for you to review the way you do this. The point of this paper is to inspire you to reflect on your 

practice, and then perhaps to make a change. 

And, I present a different way to teach this aspect of pronunciation. 

 For simplicity in the use of pronouns, I will label the care giver of a child and teachers as female, and children 

and students as male. 

Should we Change? 
 
There are various ways we can evaluate our teaching practice. The most important, of course, is to ask whether 

or not it is effective. If this causes us to have any concerns about the results that we get with L&R, we can start 

to ask other questions. For example: (Q1) Does the approach make sense theoretically? 

And although learning a second language is different from learning a first, there is still value in another 

question: (Q2) Is L&R „natural‟? Do children learn to pronounce this way? 

 
Is there a theoretical clarification for teaching speech sounds by imitation? 
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There are distressingly few models of learning to guide our answer to this question. But in Caleb Gattegno‟s 

model (e.g. Gattegno, 1987; Young & Messum, 2011) awareness and awarenessestake a central position. 

Schmidt (e.g. 1990) also makes the case for this, though under the concept of „noticing‟. With Gattegno as our 

guide, we should look at where our students‟ awareness is being directed when we ask them to L&R. 

The process starts with the teacher providing a spoken model. The student knows that his task is to produce 

something similar. The principal resources available to him are (i) the skills he developed in the past to 

reproduce sounds he hears, and (ii) his criteria for judging speech sound similarity – criteria that are well-

developed for his first language but not yet developed for problematic sounds in the target language. 

 With these resources, he will start by attending to the spoken model, capturing some image of it. Then he makes 

a response, using his existing skills of sound reproduction. He tries to attend to the acoustic results of his 

response and captures some image of this. He compares the two images, and this gives him some idea of how 

successful he has been. His teacher may also give him feedback about this. 

Notice, though, that the teacher has not directed him to attend to what he is doing with himself when he speaks: 

to attend to the movements of his articulators and the tactile and other sensations that these produces. If the 

student follows the directions the teacher gives him, then at the end of the process he knows nothing more about 

what he did with himself in order to be successful or unsuccessful than at the beginning. If he „succeeded‟ then 

he knows that given a spoken model, he can imitate it. But he does not know what to do with himself to 

reproduce this in the absence of a model to trigger it.  If he did not „succeed‟ then he is no wiser about what he 

might have to do to get a better result next time. 

In general, we do not start to learn a motor skill by matching outcomes. To learn to walk, grasp, swing a tennis 

racket, or drive a car, we are present to what we do and we observe the consequences. Only once we can already 

perform a skill can we imitate the results of some one else‟s performance. 

This normal way of learning motor skills – learning by doing - is reliably successful in real life, and it can be 

allowed to function in the language classroom, as explained later.  

For now, though, let us just note that we have identified an alternative reason to the one usually given to explain 

why students are so unsuccessful during L&R activities.  

The basic problem is not that they cannot „hear‟ the model (even if this is true). The basic problem is that the 

teacher sets them the wrong task: she should ask them to be present to what they are doing with themselves 

when attempting to make a new sound and listening to the result, but instead she asks them to be present to a 

model they hear and then to compare it to what they produce in response. The teacher has misdirected the 

students‟ attention, and only those who subvert her instructions -by quietly practising on their own, just listening 

to themselves rather than trying to copy her -will be successful. 

Is it True that children learn pronunciation by imitation? 
 

To answer our second question - „Is L&R natural?‟ – we need to draw a distinction which is absolutely 

fundamental, yet never drawn in the literature: between „learning to pronounce a word‟ and „learning to 

pronounce (speech) sounds‟.  

Confronted by a word that is new, say „horripilation‟, a mature speaker learns to pronounce it by parsing it into 

three or four chunks (whether he encounters it on the page or hears someone else say it). Let‟s say that he breaks 

„horripilation‟ into chunks corresponding to the spellings /ho/,/ri/, /pi/ and /lation/. Each of these chunks are 
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recognised as „speech sounds‟ that the speaker already knows how to pronounce. That is, he knows how to say 

something for each that will be recognised by his listeners to be equivalent to the speech sounds that they make. 

All our speaker now has to do is to string these four speech sounds together, and he has successfully pronounced 

the word in question. 

The process is one of imitation, but not one of mimicry or auditory matching. This is serial imitation: copying a 

series of events using actions that produce equivalent results to each individual event. Each action is already 

known. Only the sequence is new. 

We don‟t know when children start learning the pronunciation of words like this, but it‟s probably very early 

and may well be connected to the so-called „vocabulary spurt‟ at around 50words/18 months. The alternative is 

some kind of mimicry of the whole word shape, and this is problematic for producing words spontaneously, 

swiftly and automatically as needed for fluent speech. (Even if this alternative turns out to be the way an infant 

recreates the very first words he adopts.)  

The important thing to notice is that serial imitation relies on prior learning. Our speaker has tohave learnt how 

to say speech sounds equivalent to those he hears before he can make use of this mechanism to „learn to 

pronounce a word‟. The question of „learning to pronounce sounds‟ is how this prerequisite is achieved.  

It‟s possible that a child learns to pronounce sounds by imitation, which in this case would meana process of 

auditory matching. The cycle would be started by a care giver producing a speech sound, then the child would 

try to copy it, evaluate how good his attempt was, try something else, evaluate that, and so on. Of course, the 

initial sound would not be presented as something to be learnt – parents don‟t usually tutor their children so 

explicitly – but might be a sound that the child extracts from a word. 

The very few phoneticians and speech development theorists who have gone into print on this issue have 

asserted that some process like this must occur. Famously Fry (1968, p. 18) did so,and Kuhl has followed him: 

 “Infants learn to produce sounds by imitating those produced by another and imitation depends upon the ability 

to equate the sounds produced by others with ones infants themselves produce.” (Kuhl 1987).However there is 

no evidence whatsoever for this assertion, and the idea leads to many of the anomalies found in speech science 

(Messum, 2007; Howard & Messum, 2011).  

There is an alternative, and one that is more plausible for many reasons. 

Since an earlier stage than the onset of speech, infants have been learning about themselves through observing 

how others respond to their behaviour. In the literature, this activity of caregivers is described as „mirroring‟ 

because children perceive what they do reflected back to them. The name is a little misleading though; 

caregivers sometimes do exactly what the child has done, but they usually respond by doing something 

appropriate but not necessarily the same. So, for example, in what is called „affect atonement‟, care givers 

respond to signs of anger or distress in their infants by soothing them. This is a very different response from, 

say, bouncing them up and down, and helps the child to understand his expressions of emotion. 

The same mechanism would give infants a bootstrap into the sound system of L1. We know that infants babble, 

and that they become skilful at doing things that make certain sounds (exploding their lips apart to make what 

we hear as a /p/ or /b/, for example). These sound-making activities are called vocal motor schemes (VMS) 

(McCune & Vihman, 1987). We also know that young children play imitative games with their mothers and 

other care givers, and that they understand that each party is doing what it considers to be „the same‟ as the other 

(Meltzoff & Moor,e 1997). Further, every time these interactions are analysed, we find that it is over 
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whelmingly the mothers who „imitate‟ the children rather than vice versa (e.g. Pawlby, 1977). When the object 

of these games is sounds, though, the form of that imitation is not usually mimicry but reformulation: the 

mothers reflect back to their infants their interpretation of the infant‟s output in well-formed syllables of L1.  

From this, the infant can deduce that the result of his VMS is understood by his mother to be the same as the L1 

syllable he hears her make. 

With this equivalence relationship established (and tested by him to operate in both directions during those 

imitative exchanges), he is in a position to peel some of the sounds he hears his mother make out of the words in 

the stream of her speech, and to attempt to use them in the circumstances that he sees her using them. /mI/ might 

be heard when milk is served, and he can reproduce the VMS that he learnt to be equivalent to this, and 

discovers that he is now more able to get what he wants as a result. What power! 

 In summary, the infant is present to his sound making activity and creates VMS‟s out of some of it. He learns 

from his mother‟s responses that some of them produce an acceptable rendition of a particular sound that she 

makes, often a speech sound in L1. With this correspondence established, he is launched into learning the 

approach to the pronunciation of words that will support efficient word learning. 

This paradigm has been tested with a computer model of an infant interacting with care givers who speak 

different languages. The infant manages to learn the pronunciation of words at a similar performance level as 

human 2-year olds. (Howard & Messum, 2011; forthcoming) 

 

3. Result and Discussion 

An alternative paradigm for teaching pronunciation  

Gattegno (1962, pp. 5-9) understood what was happening between mothers and their children, and also the 

importance of directing older learners‟ attention to where it needs to be if they are to learn the motor skill of 

pronouncing new sounds. In his Silent Way approach, the teacher does not provide a model, but instead asks the 

student to start making a target sound by trial and error. (Some way of referring to the target sound is needed, of 

course. IPA symbols are one possibility; I prefer coloured rectangles for reasons explained below.) 

The teacher‟s role is to give feedback on how well the student does, encouragement to keep experimenting, and 

suggestions of things he might try. The suggestions will often be visible –things for the student to notice – rather 

than oral instructions. For example, the teacher might silently hyper articulate the sound if this would give a clue 

to the student, or use her hands to indicate a new tongue movement. 

As soon as the student realises that the teacher does not think that his first attempt is good enough, the student is 

faced with the need to do something different. And that means becoming present to his own articulators and 

deliberately using them in a new way. Then, listening to what the result is; listening this time in a state that is 

ready to hear something different because he knows he did something different. 

 It‟s difficult to create a new sound, so success won‟t be immediate. But this process continues over the days of 

the class as the sound is embedded in longer sequences of sounds and practised at different rates, loudness, and 

so on. At all times, the student will be encouraged to be present to the two things he needs to be present to in 

order to learn a new motor skill: the articulators which are creating the sound, and the resulting sound they 

create. In this process, the model a teacher might provide would be an unhelpful distraction. 

 

A classroom View 
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Gattegno‟s Silent Way has been developed since his death in 1988, particularly with respect to the pronunciation 

materials. However, they are still adapted for the whole Silent Way approach and best suited for beginners.  

If a teacher would prefer not to use the Silent Way, or is teaching intermediate or advanced students, then the 

paradigm that Gattegno pioneered for pronunciation can still be used, and is supported by the PronSci charts 

(see the gallery at www.pronsci.com for examples).  

Here, colour rather than IPA symbols is used to refer to sounds without the teacher having to say them herself. 

A chart showing the sounds of English as coloured rectangles provides a synthetic vision of the sound system of 

the language and of the internal logic of its elements. The sound to colour coding then extends to charts where 

coloured letters mean that words and spelling combinations are displayed using standard orthography but with 

their pronunciation immediately apparent to the student. This is one of a number of reasons why colour is better 

than IPA symbols for most pedagogical purposes. 

The teacher can point to sequences of coloured rectangles and/or words, and students can work on their 

pronunciation with their attention firmly on their own actions, the consequences and the evaluation that the 

teacher gives them. Gradually they develop their own criteria for correctness and develop secure motor schemes 

for producing the speech sounds of English as part of words and the longer sequences of speech.  

More information about how to use this approach is available in Messum and Young (forth coming). 

 

4. Conclusion 

„Listen and repeat‟ is easy for teachers to do but gives disappointing results. When we examine why, we see that 

it makes no sense as an approach for teaching the motor skills that are required for pronunciation. Nor is it likely 

to reflect the way that children learn the pronunciation of their first language. 

The alternative is for us not to model sounds and sequences of sounds for our students but to work on their 

motor skills, which means that the teacher needs to act in the way that any sports coach normally acts: by 

encouraging her charges to work on the problem for themselves and giving them feedback on how they are 

doing in areas where they have not yet developed criteria for themselves.  

Speaking from experience, I know that it takes a degree of faith to start working this way. But students do not 

find it unsatisfactory. Quite the opposite: they very much appreciate the chance to work on the problem 

themselves, and to have themselves heard in a space that is not overwhelmed by the teacher‟s expert production 

skills. Do try it! 
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ABSTRACT 

 

Shrimp farming is a grown aquaculture industry worldwide. The massive production of various species 

of shrimp including freshwater and marine in the different part of world require a large number of resources 

including feed, nutrient and agents to restrict infections in growing animal. Both marine and freshwater 

shrimps are prone to microbial and viral infections leading to massive loss of crop. To protect larvae and adult 

animals from infection and associated diseases a large number of chemicals based antibiotics, antimicrobial 

and pesticides are used. The molecules have dual effect on shrimp farming; one effective reduce microbial 

infections and disease and at same time also affect growth of animal. The immediate impact of chemical-based 

antibiotics and antimicrobials may alter biochemical parameters of growing larvae and animals as well. 

Further, the long term effects of chemical-based antibiotics and antimicrobial reported on water quality. As 

shrimp farming requires a bulk amount of water and massive use of pesticides, antibiotics and antimicrobials 

entirely deteriorate water quality. These toxic molecules remain in effluent and pollute water resources. The 

study was aimed to investigate effect of chemical-based antibiotics and antimicrobials on shrimp growth 

precisely biochemical analysis. Our work is focused on effects of antibiotics and antimicrobials on the growth 

and vital metabolic parameters of growing animals. We also emphasize risk of bioaccumulation and 

biomagnifications of chemical-based antibiotics and antimicrobials. The cellular toxicity was estimated in 

shrimps feed with antibiotics and antimicrobial with control study. Further, work also emphasizes water 

quality analysis and presence of active antibiotics and antimicrobials in effluent from shrimp farming.  

Keywords; Shrimp farming, antibiotics and antimicrobials, toxicity, water quality and environment.  
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INTRODUCTION 

 

Aquaculture is a fully grown commercial seafood industry worldwide and in recent decade global 

annual production reaches a record 4.3 million tons during 2018-2019. The freshwater shrimp farming 

represents more than half of world shrimp production i.e. 60%. On world map Southern Asian countries 

including China, India, Thailand, Indonesia and Bangladesh produce more than 85% of world shrimp need. 

Record export of freshwater shrimp from India during 2018-2019 to the United States showed production 

capacity of modern fresh water shrimp farming (Fernandes et al 2019). Though there are more than 300 

different species of shrimps including fresh and marine water for commercial production only a few of them 

are available including Acetes japonicus, Penaeus monodon, Pandalus borealis and Trachysalambria 

curvirostris. The commercial freshwater shrimp production utilizes multiple approaches including indoor and 

outdoor pond system methods. Both of them have own advantage and disadvantage in large scale shrimp 

production. Compare to marine shrimp production, freshwater shrimp farming recognized as more efficient 

and valuable means of aquaculture. Considering demand and nutritional values Litopenaeus vannamei (Pacific 

white shrimp) and Penaeus monodon (giant tiger prawn) represent 32.14% of all farmed shrimp (Ninawe and 

Selvin  2009). Shrimp farming can be defined as modern aquaculture business for large scale production of 

shrimps and other similar aquatic animal for human consumption (Moriarty 1997, 2005). Technically 

freshwater shrimp farming is entirely different from marine shrimp production that is precisely harvesting 

shrimp from marine environment.  

 

Freshwater shrimp farming actively started in the late 1970s and crustaceans group of animals were 

selected for large scale production. United States is most significant market for shrimp towards consumption 

of seafood of different varieties of shrimps. On world map, South Asian countries including Thailand, Indonesia 

and India are competent freshwater shrimp producers. However, China is leading in fresh water shrimp 

production due to implementation of modern aquaculture and agriculture methods (Bui et al., 2012). Many 

countries including Thailand, Bangladesh, Indonesia and China have revolutionized and updated ways of 

shrimp farming that enhanced annual production to several folds. Considering commercial value of seafood, 

Crustacea is a dominant and diverse group of aquatic animals, among which the decapods (order Decapoda) 

comprise members of major ecological significance in marine and freshwater habitats and include many 

species with high economic values, such as shrimp, crabs, lobsters, and crayfish. In the world shrimp 

production crustacean group alone dominates more than 95% of total species (Melgar et al 2013). In 

particular, the penaeid shrimp (family Penaeidae) represents the most important group in fisheries and 

aquaculture and has therefore attracted considerable research attention. There is huge variation in shrimps 

species opted for commercial farming due to aquatic habitat and benthic adaptations. Despite a large number 

of shrimps species reported worldwide nearly 300 only a few of them are commercially available especially for 

freshwater shrimp farming purposes (Lui et al 2009). 

 

In aquaculture, bacterial diseases have emerged as a serious problem and represent the most 

important challenge facing this industry (Morales, 2004; Holmstrom et al., 2003). Bacterial microorganisms can 

also cause destructive infections, such as the diseases caused by bacteria of the Vibrio genus and the bacteria 

that cause necrotizing hepatopancreatic (NHP). These are the main diseases responsible for infections in 

shrimp farms (Roque et al., 2001). The causative agent of necrotizing hepatopancreatic (NHP) is a gram-

negative, pleomorphic, obligate intracellular pathogen. The predominant is a non-flagellated, rod-shaped, 

Rickettsia-like form that occasionally, exhibits a transverse constricted zone indicative of replication by binary 

fission (Vincent & Lotz, 2007). Infections due to necrotizing hepatopancreatic have been virtually eliminated in 

the Americas, but the International Office of Epizootics (IOE) has stated some concerns due to the potential 

that this disease possesses that could be extended to the entire world. Further, the mortalities caused in 

shrimp due to necrotizing hepatopancreatic may include up to 95% of the organisms infected in the pond, 

causing large losses during the crop cycle (Vincent & Lotz, 2007). Antibiotics are commonly used in aquaculture 

during the production cycle, both in the larval and growth phases.  

 

The use of antibiotics in aquaculture is associated with environmental and human health problems, 

including bacterial resistance, the persistence of the disease in the aquatic environment, and effects on the 

biogeochemical composition of the sediment. The accumulation of antibiotic residues in the edible tissues of 

shrimp may also alter the human intestinal flora and cause food poisoning or allergy problems (Ma et al., 

2006). The antibiotics, most frequently used in aquaculture to combat bacterial diseases include 

oxytetracycline, florfenicol, sarafloxacin, and enrofloxacin (Roque et al., 2001; Soto- Rodríguez et al., 2006). 
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Globally, other antibiotics such as chlortetracycline, quinolones, ciprofloxacin, norfloxacin, oxolinic acid, 

pefloxacin, sulfamethazine, gentamicin, and tiamulin are used (Holmstrom et al., 2003).The use of chemical-

based antibiotics and antimicrobial also has negative impact on shrimp as well. These drugs affect growth 

profile and biochemical parameters of growing shrimp larvae and long term use may result in accumulation in 

toxic levels. The consumption of shrimps produced under larger dose of antibiotics and antimicrobial may have 

serious effect on human health as well. Here in present study we aimed to investigate effect of antibiotics on 

shrimp growth and biochemical parameters.  

 

MATERIALS AND METHODS 

 

The Shrimps strains were collected from local shrimp farming firms at Vijayawada, Andhra Pradesh, 

India. Litopenaeus vannamei (Pacific white shrimp) and Penaeus monodon (giant tiger prawn) collected for 

research purposes only. All the consumables and chemicals used in present work were purchased from Sigma 

Aldrich India and Hi-Media India of research-grade. The shrimps were maintained at grown conditions 

prescribed by the Indian council of agriculture research. No probiotics were fed to growing shrimps for control 

study. During the study standard microbiological and molecular protocols were followed. The bacterial species 

were stored at -400C and discarded after experiment by autoclave. The conventional media and growth 

parameters opted during entire study.  

 

Experimental Design  

 

The study was carried out in an isolated indoor pond system with two shrimp species including 

Litopenaeus vannamei (Pacific white shrimp) and Penaeus monodon (giant tiger prawn). The fully grown 

shrimps (15-15gm) were allowed for one month for growth and reproduction in ideal nutrient conditions. Here 

in study three indoor pools were designed with capacity of 100 L freshwater with added minerals equivalent to 

seawater (Pool 1- animal fed with antibiotics, pool 2 animals fed with GUTFOLD 99 and pool three animals fed 

with only commercial-grade feed). Shrimps were fed with commercial-grade feed and herein present study we 

have used AIM Shrimp-E 130g Natural Fish Food thrice in day with a regular interval of 8 hours. Shrimps were 

also fed with high content of soybean and GUTFOLD 99 a probiotic formulation. Here in present study 30 

animals were divided into five groups where four were test and one as control. The control batch was fed as 

mentioned above without antibiotics and antimicrobial agents. On the contrary, four groups were with 

commercial feed and probiotics (three animals each from group) and antibiotics (three animals from each 

group). Here in the present study we have used two tanks and shrimps fed with antibiotics and probiotics were 

grown separately in similar growth conditions for 90 days with control group. Here in present study we have 

used four different classes of antibiotics including beta-lactam (ampicillin 100 mg/ml), tetracycline 

(oxytetracycline 50mg/ml), fluoroquinolones (ciprofloxacin 50mg/ml) and aminoglycosides (streptomycin 

100mg/ml). The animals were grown for 90 days, growth profile, biochemical parameters were recorded in 

test and control group. The hemolymph was isolated and collected from animal of both the group and 

evaluated for concentration of various antibiotics (Oie 2006).  

 

Effect of growth profile  

 

The effect of antibiotics on selected species of shrimps under given growth condition was evaluated in 

the term of body weight of Shrimps during 90 days of the experiment. The growth of growing shrimps was 

measured daily during the experiment. The growth profile of shrimps was evaluated as Mean weight, Weight 

gain, Daily weight gain (DWG) and relative gain rate (RGR), Specific growth rate (SGR). The growth profile of 

shrimps supplemented with probiotics was compared with shrimps without probiotics. The daily increase in 

growth of growing shrimps was calculated as ratio of total growth weight gain and duration of study in 90 

days. The formula for specific and relative growth weight gain is given in table below as per finding carried out 

Sandeepa et al 2016.  

 

Isolation of haemolymph  

 

For the evaluation of antibiotic effect and toxic profile, haemolymph found the most suitable body 

fluid in shrimp. It also acts as reservoir of several bacterial species as gut microbiota. Haemolymph is key body 

fluid in shrimps rich in several biochemical parameters including immune cells and molecules. The 

haemolymph was collected from four week grown shrimps fed with commercial food AIM Shrimp-E 130g 
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Natural Fish Food. The haemolymph (1ml) was isolated via sterile syringe from first abdominal segment 

(ventral sinus). Haemolymph was collected from each group of growing shrimp along with control study as 

well. The anticoagulant was added in haemolymph to avoid any chance of clotting. The plasma was removed 

from haemolymph by brief spin at 4000rpm for 15 min at 40C. The haemolymph separated from plasma from 

each group was stored in sterile tubes at -800C for further studies.  

 

Antibiotics load  

 

For antibiotic load evaluation haemolymph collected from four tests and control groups was used. A 

comparative microbial growth inhibition assay was carried out using haemolymph as test and standard 

antibiotic as positive control against E coli DH5 α strain. The haemolymph was diluted 1; 10, 1; 100 and 1; 1000 
for microbial growth inhibition assay. A standard solution of used antibiotic including beta-lactam (ampicillin 

100 mg/ml), tetracycline (oxytetracycline 50mg/ml), fluoroquinolones (ciprofloxacin 50mg/ml) and 

aminoglycosides (streptomycin 100mg/ml) was used as positive control. The 0.25µl of haemolymph was added 

in each well plated with bacterial strain and incubated for overnight. The zone of inhibition was measured and 

results were compared with standard antibiotics.  

 

Effects of biochemical parameters  

 

The haemolymph was used for the analysis of various biochemical parameters in growing shrimps and 

control studies as well. The animal fed with commercial feed along with antibiotics may change the glucose 

utilization, lipid profile and total protein content in experimental and control studies. To analyze the effect of 

antibiotic mixed commercial feed on biochemical parameters readymade kits for glucose estimation, lipid 

profile and protein estimation was used. The analysis was made as per the protocol recommended by supplier. 

The haemolymph of different study groups and control studies was subjected to biochemical analysis. For 

glucose estimation we used here readymade kit CBA086 from Sigma Aldrich. For serum triglycerides level 

TR0100 from Merck and TP0100-1KT from sigma Aldrich was used for total protein estimation.  

 

Water quality analysis  

 

To analyze water quality during the experiment where shrimps were fed with antibiotics along with 

AIM Shrimp-E 130g Natural Fish Food and GUTFOLD 99 three parameters were selected. The dissolved oxygen 

(DO), chemical oxygen demand (COD) and trace of antibiotic in pool were estimated in experiment and control 

group before and after experiment. Here we used dissolved oxygen test kit model OX-2P with given protocol. 

The kit allows a rapid test method for dissolved oxygen measurement. For biochemical oxygen demand Aqua 

XL kit was used for estimation. A set of rapid detection readymade kits for selected four antibiotics (AntiBioR) 

were used for estimation of traces of antibiotics in the pond before and after experiment. The specific gravity 

and turbidity of water were also measured using spectroscopic analysis with fresh water as control (pre-added 

minerals equivalent to marine water). Here, water samples from both the pool were evaluated for dissolved 

oxygen, chemical oxygen demand and presence of antibiotic (pool 1), specific gravity and suspended matter.  

 

RESULTS AND DISCUSSION 

 

Effect of growth profile  

 

 growth profile of shrimp in both the pools fed with antibiotics and commercial probiotics mixed in 

commercial-grade feed AIM Shrimp-E 130g Natural Fish Food shown positive signs in both test and control 

groups as well. The finding demonstrates use of antibiotics and antimicrobial possibly reduce risk of infection 

and associated disease and promotes animal growth provided required supplements (Sakai 1998). A 

comparative analysis was made between animals fed with antibiotics and probiotics to understand benefits 

and risks. The pool 2 fed with probiotic (GUTFOLD 99) specially designed for shrimp had shown a significant 

improvement in body weight during last week of experiment (Samuel 1996) in both shrimp species 

Litopenaeus vannamei and Penaeus monodon. As the result shown in figure 1 and table 1 the growth profile 

was not much significant as body weight of both the groups reported a minimal difference (Santosh et al 

2017).  
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Effect on biochemical parameters  

 

To understand effects of antibiotics on the biochemical parameters glucose utilization, total protein 

content and serum triglycerides were estimated in different groups of both the pool. The shrimps fed with 

antibiotics shown a rapid glucose utilization (serum level of glucose in haemolymph) compare to second group 

fed with GUTFOLD 99 specially designed for shrimps (Schock et al 2013). The control animal has similar pattern 

but glucose utilization was comparatively week from both test groups. A maximum glucose utilization as 

function of level of glucose in haemolymph was reported 27.45±0.60 and 28.10±0.43mg/dl ) in both shrimp 

species Litopenaeus vannamei  and Penaeus monodon in pool 2 compare to pool 1 and control study pool 3 

(table 2 a and figure 2 a. The healthy animals are capable of promoting metabolic activity and hence various 

anabolic mechanisms get activated. As a result high protein content was reported in both the group in growing 

shrimp over control study. As the result shown in figure 2 b and data presented in table 2 b we have reported 

highest protein content (78.54±0.70 and 79.55±0.74 mg/ml) in haemolymph in both shrimp species 

Litopenaeus vannamei  and Penaeus monodon in pool 2 compare to pool 1 and control study pool 3. The serum 

level of total triglycerides demonstrates impact of antibiotics on shrimp growth profile. Compare to second 

pool where animals were fed with GUTFOLD 99 not much difference was reported. In both the pool animal fed 

with antibiotics and (GUTFOLD 99 serum level were raised as duration of study goes over control study group. 

As the result shown in table 2c and figure 2c in both shrimp species Litopenaeus vannamei  and Penaeus 

monodon in pool two compare to pool 1 and control study pool 3. (47.32±0.65 and 49.70±0.16 mg/dl 

respectively). These findings demonstrate probiotic supplementation had a beneficial role in shrimps growth 

and metabolic activities allowing animal to opt anabolic events and synthesize essential biomolecules.  

 

Antibiotics load  

 

The effect of a massive dose of antibiotics on shrimp was studied as bioaccumulation in body fluid. 

The haemolymph was used for estimation of traces of antibiotics and microbial growth inhibition plate assay 

was used for active residues of antibiotics (Jager et al 2018). As result shown in table 3 and figure 3 we found 

here an active antibiotic residues present in the haemolymph of grown shrimp after 90 days or harvesting 

time. The higher traces of antibiotics reported in haemolymph of grown shrimp were found in ampicillin and 

ciprofloxacin as comparative larger zone of inhibition. The study also report traces of oxytetracycline and 

streptomycin as well however zone of inhibition was comparatively smaller. These findings demonstrate that 

use of antibiotic at higher dose for longer duration of time trigger deposition of drugs in animal tissue. Every 

animal top an effective excretion system, however, the aquatic life for shrimp could be a restriction as osmotic 

system might fail to remove all antibiotics from tissue to pool due to persistence higher concentration in the 

reservoir (Uyaguari et al 2009. Tu et al 2010). There is another aspect of drug deposition of antibiotics in 

animal tissue i.e. entry into food chain. The fully grown animal having a deposit of antibiotics consumed by 

human and other animal have antibiotic driven side’s effects and complications. Further, shrimp haemolymph 

is reservoir for many good bacteria as symbiotic. The persistent concentration of antibiotics and many other 

antimicrobial agents may increase risk of drug resistance to gut microbiota (Landsman et al 2019). Use of 

antibiotics and antimicrobials from biological origin might have beneficial impact on shrimp farming and 

environment as well (Verma et al, 12, 13, 2016, 2017). There are several studies shown that enzyme could 

work in multiple ways by improving growth and quality of shrimps (Sobha et al 2014, 2017). Further, use of 

enzyme from biological origin also improves antioxidant and related property beneficial for shrimp farming 

(Verma 2013).  

 

Water quality analysis  

 

A comparative analysis of water quality in all three pools was carried out. We have reported here pool 

1 water quality reaches to extreme level compare to pool 2 and pool 3. The water quality of all three pools 

after the experiment was affected as compare to zero time. The water quality parameters selected in the 

present study shown in table 4 suggest pool 1 must subject to water treatment before release to open 

environment (Kulkarni et al 2017). The high concentration of antibiotic residues was reported in pool 1 after 

completion of experiment. The level of dissolved oxygen was reported in pool one than pool two and pool 3. A 

similar pattern was seed in chemical oxygen demand as well where pool 1 reported in the higher order of COD 

compare to pool 2 and pool 3. The specific gravity of all three pools was estimated and compared (Biao et al 

2004). The dissolved and suspended matter in all three pools was determined and reported pool 1 at higher 

level. The study suggests freshwater shrimp farming needs a paradigm shift in method of shrimp cultivation. As 
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water act as major resource of shrimp farming and hence treatment system must be applied before release to 

external environment (Barraza-Guardado et al 2015). The use of probiotics has reduced water pollution and 

risk of contaminants as shown in present work. Hence, in new approaches use of antibiotics must be cut and or 

replaced with probiotics (Berry et al 2019). The use of probiotics also reduces risk of bioaccumulation and 

biomagnifications of medicines and similar toxic chemicals in animal which are growing threat to human 

health.  

 

Growth and development  

 

Table 1; Effect of various antibiotic and commercial probiotics on the growth and development of shrimp 

supplemented with commercial feed after 90 days of cultivation. The shrimps were grown in three different 

pools with identical growth conditions however, feed and supplement were varied as pool 1 animals were 

fed with antibiotics, and pool 2 animals were fed with probiotics and pool 3 only with feed for 90 days. 

 

Shrimp species 
Body weight (gm) Control 

Pool 1 Pool 2 Pool 3 

Litopenaeus vannamei 16.54±0.52 17.12±0.24 15.25±0.40 

Penaeus monodon 15.85±0.20 16.14±0.02 14.85±0.74 

 

 
Figure 1; The figure demonstrates a comparative analysis for the effect of antibiotics and probiotics on the 

growth and development of shrimp. Here in the study we have used commercial grade feed with antibiotics 

in pool 1, with probiotics in pool 2 and only feed in pool 3 as control for 90 days. 

 

Biochemical parameters  

 

Table 2 a; Effect of various antibiotic and commercial probiotics on the glucose utilization of shrimp 

supplemented with commercial feed after 90 days of cultivation. The shrimps were grown in three different 

pools with identical growth conditions however, feed and supplement were varied as pool 1 animals were 

fed with antibiotics, and pool 2 animals were fed with probiotics and pool 3 only with feed for 90 days. 

 

Shrimp species 
Glucose level (mg/dl) Control 

Pool 1 Pool 2 Pool 3 

Litopenaeus vannamei 25.12±0.66 27.45±0.60 24.12±0.30 

Penaeus monodon 26.25±0.05 28.10±0.43 24.45±0.36 

 



ISSN: 0975-8585 

May – June  2020  RJPBCS 11(3)  Page No. 231 

 
 

Figure 2 a; The figure demonstrates a comparative analysis for the effect of antibiotics and probiotics on the 

glucose utilization (level of glucose in haemolymph) of shrimp. Here in the study we have used commercial 

grade feed with antibiotics in pool 1, with probiotics in pool 2 and only feed in pool 3 as control for 90 days. 

 

Table 2 b; Effect of various antibiotic and commercial probiotics on the total protein content of shrimp 

supplemented with commercial feed after 90 days of cultivation. The shrimps were grown in three different 

pools with identical growth conditions however, feed and supplement were varied as pool 1 animals were 

fed with antibiotics, and pool 2 animals were fed with probiotics and pool 3 only with feed for 90 days. 

 

Shrimp species 
Total protein content (mg/ml) Control 

Pool 1 Pool 2 Pool 3 

Litopenaeus vannamei 76.21±0.62 78.54±0.70 74.00±0.63 

Penaeus monodon 78.45±0.52 79.55±0.74 75.50±0.10 

 

 
 

Figure 2 b; The figure demonstrates a comparative analysis for the effect of antibiotics and probiotics on the 

total protein content of shrimp haemolymph. Here in the study we have used commercial grade feed with 

antibiotics in pool 1, with probiotics in pool 2 and only feed in pool 3 as control for 90 days. 
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Table 2c; Effect of various antibiotic and commercial probiotics on the growth and development of shrimp 

supplemented with commercial feed after 90 days of cultivation. The shrimps were grown in three different 

pools with identical growth conditions however, feed and supplement were varied as pool 1 animals were 

fed with antibiotics, and pool 2 animals were fed with probiotics and pool 3 only with feed for 90 days. 

 

Shrimp species 
 Serum Triglycerides level (mg/dl) Control 

Pool 1 Pool 2 Pool 3 

Litopenaeus vannamei  46.12±0.34 47.32±0.65 44.70±0.65 

Penaeus monodon  48.25±0.50 49.70±0.16 45.05±0.52 

 

 
Figure 2 c; The figure demonstrates a comparative analysis for the effect of antibiotics and probiotics on the 

serum triglycerides level in shrimp haemolymph. Here in the study we have used commercial grade feed 

with antibiotics in pool 1, with probiotics in pool 2 and only feed in pool 3 as control for 90 days. 

 

Table 3; Microbial zone inhibition assay for antibiotics traces present in haemolymph of shrimp 

supplemented with commercial feed after 90 days of cultivation. The shrimps were grown in three different 

pools with identical growth conditions however, feed and supplement were varied as pool 1 animals were 

fed with antibiotics, and pool 2 animals were fed with probiotics and pool 3 only with feed for 90 days. 

 

Shrimp species 
Zone of inhibition 

Pool 1 ( E coli ) 

Litopenaeus vannamei  

1;10 

1;100 

1:1000 

Standard antibiotics  

 

9.5 mm 

7.1 mm 

5.12 mm 

12.0 mm 

Penaeus monodon  

1;10 

1;100 

1:1000 

Standard antibiotics 

 

 11 mm 

7.4 mm 

5.8 mm 

12.0 mm 
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Figure 3; Bacterial growth inhibition assay for traces of antibiotics in haemolymph of shrimp after 90 days of 

cultivation. 

 

Table 4; Effect of various antibiotic and commercial probiotics on the water quality of shrimp supplemented 

with commercial feed after 90 days of cultivation. The shrimps were grown in three different pools with 

identical growth conditions however, feed and supplement were varied as pool 1 animals were fed with 

antibiotics, and pool 2 animals were fed with probiotics and pool 3 only with feed for 90 days. 

 

Shrimp species 

and parameters  

Test  Control 

Pool 1 Pool 2 Pool 3 

Before  After  Before  After  Before  After 

Litopenaeus vannamei  

1. pH 

2. DO (mg/dl) 

3. COD (ppm) 

4. Specific Gravity  

5. Turbidity TSS (mg/l) 

 

7.5 

4.2 

50 

1.250 

75 

 

8.4 

4.9 

84 

1.658 

115 

 

7.5 

4.2 

50 

1.250 

75 

 

8.0 

4.6 

74 

1.524 

95 

 

7.5 

4.2 

50 

1.250 

75 

 

7.2 

4.8 

79 

1.601 

102 

Penaeus monodon  

1. pH 

2. DO 

3. COD 

4. Specific Gravity  

5. Turbidity 

 

7.5 

4.2 

50 

1.250 

75 

 

8.4 

4.8 

82 

1.701 

120 

 

7.5 

4.2 

50 

1.250 

75 

 

8.0 

4.7 

72 

1.525 

92 

 

7.5 

4.2 

50 

1.250 

75 

 

7.2 

4.7 

74 

1.625 

105 

 

CONCLUSION 

 

In the present scenario global seafood production gains a record production of shrimp i.e. 4.3 million 

tons. The freshwater shrimp farming is grown as separate industry and annual export growing exponentially. 

The global demand for seafood mainly shrimp triggers commercial shrimp farming for higher productivity. As a 

result massive use of antibiotics and antimicrobials are in trends. The use of antibiotics and antimicrobials have 

revalorized shrimp industry and productivity however, the dark side of use of such toxic chemical posed new 

threat of human health. The bioaccumulation and biomagnifications of antibiotics and antimicrobials are key 
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threats we are facing worldwide and entry into food chain. There is an immediate need for paradigm shift in 

our approach for method of freshwater shrimp farming. The use of antibiotics and antimicrobial must be 

restricted and or replaced with probiotics. The approach will reduce risk of entry of such toxic chemicals into 

food chain and also reduces pollution of water resources as well. The present study provides substantial 

evidence how long term use of antibiotics and antimicrobial may hamper human health and environment. At 

same time study also provide an experimental analysis that use of probiotic reduces water pollution a major 

resource for human and another animal as well.  
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Abstract—The ultrasonic velocities U, densities ρ 
of Binary Mixtures of Di Methyl Malonate with 

1- hexanol, 1- heptanol and 1- octanol from 

303.15 to 318.15K. Excess molar volume (VE), 

deviation in adiabatic compressibility (Δβad) and 

excess intermolecular free length(Lf
E) have been 

calculated from the measured experimental data. 

The values of VE, Δβad and Lf
E have been fitted to 

Redlich – Kister polynomial equation to estimate 

binary coefficients and standard deviation 

between the experimental and computed values. 

 

Keywords—Di methyl malonate, Densities, 

Speed of sound, Compressibilities, Molar 

volumes, Inter Molecular Free Lengths. 

 

1. INTRODUCTION 

Ultrasonic study has been a subject of active interest 

during the past many years. This branch of physical 

sciences has played a great role in deciding the 

interactions between the molecules of compounds 

under study, not only that, it still exists a potential 

tool in evaluating energy exchange between various 

degrees of freedom and nonlinear properties in 

binary liquid mixtures[1,2].  On the other hand 

ultrasonic measurements are playing a vital role in 

activation energy of metabolic process [3], chemical 

and food processing, pharmaceuticals, material 

testing, underwater ranging and cleaning and are 

also commonly employed in mechanical machinery 

of materials [4], preparation of colloids or 

emulsions, the pregermination of seeds, imaging of 

biological tissues [5], formation and destruction of 

azeotropes in petrochemical industries [6], and 

nondestructive testing (NDT). 

 

 Dimethyl malonate (DMM) is a diester 

derivative of malonic acid. It is a common reagent 

used for organic synthesis. For example, It is used 

for the synthesis of pharmaceuticals such as 

chloroquine, butazolidin, barbital, and also in 

pesticide, paint, spice industries, etc. It is used 

extensively in the fragrance industry as a raw 

material in the synthesis of jasmonates. Alcohols are 

self-associated organic liquids, used for the 

synthesis of other organic compounds. They are also 

widely used as coupling and dispersing agents in the 

chemical, pharmaceutical, and household industries 

and as carrier and extraction solvents for natural 

products. 

 1-Hexanol is a colorless liquid with a fruity 

odor. It is used as a flavoring additive, as an 

insecticide, in the processing of leather, and in the 

manufacture of antiseptics, perfumes, plasticizers 

and other chemicals.           1-Heptanol is a clear 

colorless liquid with pleasant smell. It is mainly used 

as a synthesis intermediate in the fragrances and 

flavors industry, in plasticizers for polymers and in 

cosmetics.1-Octanol is a clear colorless liquid with 

a penetrating aromatic odor. It is used for the 

synthesis of esters in perfumes and flavorings.  

 Literature survey reveals that S.L Oswal[7] 

measured the densities and ultrasonic velocities of 

some di methyl malonate from 298.15 to 333.15 K 

and Archana Diwedi and Mukthar Singh [8] studied 

molecular interactions in dimethyl malonate with 

ethanol, acetone, choroform, carbon tetra chloride, 
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benzene and toluene over the entire range of 

composition at 303.15K. Many researchers have 

studied the molecular interactions in the binary 

mixtures of higher alkanols[9,10]. 

Density (ρ) and viscosity (η) have been measured for 

the binary mixtures of 3-chloroanilinewith 1-

alkanols (1-hexanol, 1-heptanol, 1-octanol, 1-

decanol) over the entire composition range at 

(303.15,308.15, 313.15, and 318.15) K, using this 

data, the excess volume (VE )have been 

calculated[11]. 

Keeping these important aspects in mind, the present 

study deals with ultrasonic and thermodynamic 

study of di methyl malonate (DMM) with higher 

alkanols(1- hexanol, 1- heptanol and 1- octanol) 

over the entire mole fraction range from 303.15 to 

318.15K. The liquids under investigation have been 

chosen on the basis of their multifold applications. 

Ultrasonic velocities, densities and viscosities of the 

studied binary mixtures are measure and using the 

experimental data, excess molar volume, deviation 

in adiabatic compressibility and excess inter 

molecular free length are reported in this paper. The 

results have been used to estimate the molecular 

interactions in the constituent molecules. 

2. EXPERIMENTAL TECHNIQUES 

Ultrasonic velocities(U) and densities(ρ)of 
pure liquids and all liquid mixtures in the present 

study were measured by employing a pulse-echo 

interferometer (MODEL M-81)supplied by the 

Mittal Enterprises, New Delhi and a 10−5 m3 double-

arm pycnometer respectively at (303.15, 308.15, 

313.15 and 318.15)K as described by Nikam et 

al.[12]. Double-arm pycnometer is calibrated using 

conductivity water with 995.61 kg m−3 as its density 

at 303.15 K. To maintain the constant temperature, 

a thermostat is employed with an accuracy 

of±0.01K. The weighings are carried using 

METTLER TOLEDO (Switzerland make) ABB5-

S/F ACTdigital balance with an accuracy of 

±0.01mg. The experimental samples, Di methyl 

malonate, alkanol such as 1- hexanol, 1- heptanol 

and 1- octanol used in the present study are of AR 

grade quality, obtained from S.D. Fine chemicals, 

India with purity > 99%. Experimental values are 

compared with literature values and are shown in 

Table-1 [8,13-14]. It is evident fromTable-1, that 

there is good agreement between the experimental 

and reported values. 

From the experimental data, various acoustical 

parameters were evaluated using the following 

standard equations: 

 Mean molar volume (V) evaluated by the equation 

V = M / ρ 

 Excess volume (VE):  

VE = V – (V1X1+V2X2) 

 Adiabatic compressibility (βad): 

βad = 1/ ρ U2 

 Deviation in adiabatic compressibility (Δβad): = βad 

- (βad1 X1 + βad2 X2) 

 Intermolecular free length (Lf ):  

Lf = K (βad) ½ 

 Excess intermolecular free length (Lf
E):Lf

E = Lf - 

(Lf1X1+ Lf2X2) 

Where, Lf1 and Lf2 are the individual intermolecular 

free length values of pure liquids in the 

binarymixtures. 

Redlich–Kisterequation:  

YE=YM
real-YM

ideal 

The standard deviations σ (YE) were calculated by 

using the relation 

σ (YE) = Σ[(Yexp
E- Ycal

E)2/(m-n)]1/2 

Where, m is the number of experimental data points 

and n is the number of coefficients considered 

and(n=5 in the present calculation).  

Ycal
E has been obtained from the above equation 

using the best - fit values of Ai. 

3. RESULTS  

 The measured values of ultrasonic 

velocities (U), densities (ρ) and the calculated values 
of molar volume (V), adiabatic compressibility (βad) 

and intermolecular free length (Lf) are given in the 

Table2.  From the Table1, it is evident that 

experimental values are in good agreement with the 

literature values.  

 In order to substantiate the presence of 

interaction between the molecules, it is essential to 

study the excess parameters. Excess parameters, 

associated with a liquid mixture, are a quantitative 

measure of deviation in the behavior of the liquid 

mixture from ideality. The nature and sign of excess 

functions can be explained in terms of the molecular 

interactions considering both the positive and 

negative contributions. The excess values of molar 

volume (VE) and inter molecular free length (Lf
E) 

and deviations in adiabatic compressibility (Δβad) 
are showed in Table 3. Redlich-Kister coefficients 

are along with the standard deviations for all the 

excess and deviation properties at all the 

experimental temperatures are presented in Table 4. 

The non-rectilinear behavior of ultrasonic velocity, 
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compressibility and other thermo dynamical 

parameters of liquid mixtures with changing mole 

fractions is attributed to the difference in the size of 

the molecules and strength of interactions. 

DISCUSSION 

 The variation of ultrasonic velocity in a 

solution depends upon the increase or decrease of 

intermolecular free length after mixing the 

components, reported by Eyring and Kincaid[15]. 

The intermolecular free length and ultrasonic 

velocity are interdependent. The ultrasonic velocity 

decreases if the intermolecular free length increases 

or vice versa as a result of the mixing of 

components. This is observed in the present 

investigation for DMM + 1- hexanol, DMM+1- 

heptanol and DMM + 1-octanol systems. It is also 

observed that velocity decreases with an increase in 

temperature at any concentration. The ultrasonic 

velocity values decrease with the increase of 

temperature due to the breaking of hetero and homo 

molecular clusters at high temperatures. 

 The values of VE are negative over the 

entire range of composition for all the binary 

mixtures of DMM with alkanols and shown in 

Figures [1A, 1B and 1C].This suggests specific 

interaction [16] between the molecules of DMM and 

alkanols. The variations of VE are the consequence 

of different contributions deriving from a structural 

modification of the mixed species, changes in the 
free volumes and interstitial accommodation of 

unlike molecules. The plots of VE against mole 

fraction are of parabolic shape characterized by 

well-defined minima occurring at about 0.5 mole 

fraction indicating the presence of complex 

formation.   

 From the Figures [2A,2B, 2C] deviation in 

adiabatic compressibility are found to be negative 

over the mole fraction of DMM indicating the 

presence of strong interactions between the 

molecules. The strength of the interaction between 

the components increases when excess values tend 

to become increasingly negative. This may be 

qualitatively interpreted in terms of closer approach 

of unlike molecules leading to reductions in 

compressibility and volume [17].  The negative ∆βad 

in the studied binary mixtures can be explained on 

the basis of complex formation between DMM and 

alkanol molecules through hydrogen bonding 

between oxygen atom of DMM and hydrogen atom 

of hydroxyl group in alkanol molecules. This is in 

accordance with the view proposed by Fort and 

Moore [18] according to which liquids of different 

molecular size usually mix with decrease in volume 

yielding negative ∆βad values.  

The adiabatic compressibility can be studied more 

through intermolecular free length. According to 

Jacobson [19, 20] the intermolecular free length is 

the distance between the surfaces of the 

neighbouring molecules. Increase in free length due 

to the process of mixing results in lowering of sound 

velocity. This indicates free length is the 

predominant factor in determination of nature of 

ultrasonic velocity variation in the liquid mixture. 

The structural changes are also found to effect the 

variation of intermolecular free length. Figures-3(A, 

B and C)indicate the variation of excess 

intermolecular free length for the entire composition 

range of dimethyl malonate for the three systems 

under study. 

The negative Lf
E values indicate that sound wave has 

to travel a longer distance [21]. It is due to dominant 

nature of interactions between unlike molecules. 

The ∆βad and Lf
E minima occur at the same 

concentrations further strengthens the occurrence of 

molecular associations [22]. 

 

DMM is a polar and self-associated 

compound. Alkanols are polar liquids, strongly self-

associated by hydrogen bonding to the extent of 

polymerization that may differ depending on 

temperature, chain length and position of the OH 

group. The possibility of intra-molecular hydrogen 

bonding within alcohol molecules and their 

tendency to bind hydrogen bonds with other 

molecules give rise to interesting solution behaviour 

[23]. For those alcohols highly associated in the pure 

state, breaking of the H-bonds followed by specific 

interactions occurs upon mixing with highly polar 

solvents. Alkanol chain length and shifting the 

position of the alkanol hydroxyl group are important 

parameters that must be taken into account in 

explaining the interaction of DMM and alkanol 

mixtures.  

The order of strong interaction among the 

component molecules in binary liquids is as follows:  

DMM + hexanol>DMM + heptanol> DMM + 

octanol. The increase in strength of interaction with 

temperature is as follows:  

(303.15<308.15<313.15<318.15) K. 

 

4. CONCLISIONS 
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 The ultrasonic velocity and density values have 

been measured experimentally over entire mole 

fraction range for DMM with higher alkanols(1-

hexanol, 1-heptanol & 1-octanol) at four various 

temperatures. 

 Variation of deviation in adiabatic compressibility 

(∆βad), Variation of excess molar volume (V) and 

Variation of excess intermolecular free length (Lf
E) 

have been calculated from the experimental values 

of ultrasonic velocity and density of the binary 

liquid mixtures of DMM + 1- hexanol, DMM+1- 

heptanol and DMM + 1-octanol systems over the 

entire mole fraction range from 303.15 to 318.15K. 

 The excess functions determined are fitted to the 

Redlich-Kister equation to test the nature of the 

experimental values. 

 

Table-1: Comparison of Experimental Values with Literatures Data [10-13] at 308.15K 

Liquid 
Density(ρ) Kg/m3 Ultrasonic Velocity(U)m/s 

Experimental Literature Experimental Literature 

Di Methyl Malonate 1.1423 1.1426[a] 1365.2 1364 [b] 

1-Hexanol 0.8135 0.8119 [c] 1289.5 1287.12[c] 

1-Heptanol 0.8157 0.8157 [c] 1313.2 1310.7 [c] 

1-Octanol 0.8176 0.8187 [c] 1333.1 1330.4[c] 

[a] Reference 13, [b] Reference 14, [c] Reference 15 

Table 2 : Ultrasonic velocity (U), Density (ρ), adiabatic compressibility(βad), molar volume (V) and 

intermolecular free length Lf  of DMM + Hexanol, +Heptanol, +Octanol systems at 303.15,308.15,313.15 and 

318.15K 

Molefraction 

X1 

Velocity 

U m/s 

Density 

ρ 
gm/cm3 

Viscosity 

η cP 

Ad. 

Comp. 

βad×10-12 

m2N-1 

Mol.Vol.   

V            

cm3 mol-1 

Int Mol. 

Free 

Length     

Lf  

       

DMM + Hexanol 

303.15K 

0.0000 

0.1077 

0.2135 

0.3176 

0.4200 

0.5206 

0.6196 

0.7170 

0.8129 

0.9072 

1289.50 

1296.94 

1304.41 

1311.91 

1319.43 

1326.99 

1334.57 

1342.19 

1349.83 

1357.50 

0.8135 

0.8489 

0.8837 

0.9179 

0.9516 

0.9847 

1.0172 

1.0493 

1.0808 

1.1118 

3.7655 

8.1796 

9.7011 

10.3824 

10.0758 

8.9107 

7.2132 

5.3680 

3.6867 

2.3472 

204.402 

198.145 

192.540 

187.499 

182.949 

178.831 

175.092 

171.689 

168.587 

165.753 

125.602 

124.161 

122.857 

121.671 

120.588 

119.596 

118.682 

117.839 

117.058 

116.332 

2.837 

2.794 

2.754 

2.718 

2.684 

2.654 

2.626 

2.600 

2.577 

2.555 
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1.0000 1365.20 1.1423 1.3902 163.160 115.657 2.535 

308.15K 

0.0000 

0.1077 

0.2135 

0.3176 

0.4200 

0.5206 

0.6196 

0.7170 

0.8129 

0.9072 

1.0000 

1280.00 

1287.29 

1294.61 

1301.97 

1309.37 

1316.80 

1324.27 

1331.77 

1339.31 

1346.89 

1354.50 

0.8080 

0.8438 

0.8790 

0.9136 

0.9476 

0.9811 

1.0140 

1.0464 

1.0783 

1.1096 

1.1405 

3.3520 

6.9132 

8.0502 

8.5151 

8.2190 

7.2728 

5.9244 

4.4609 

3.1159 

2.0275 

1.2331 

202.772 

196.387 

190.675 

185.544 

180.919 

176.737 

172.943 

169.495 

166.354 

163.486 

160.865 

126.457 

124.912 

123.515 

122.247 

121.091 

120.031 

119.058 

118.159 

117.328 

116.557 

115.840 

2.826 

2.781 

2.740 

2.703 

2.669 

2.638 

2.610 

2.584 

2.560 

2.538 

2.517 

313.15K 

0.0000 

0.1077 

0.2135 

0.3176 

0.4200 

0.5206 

0.6196 

0.7170 

0.8129 

0.9072 

1.0000 

1256.50 

1263.50 

1270.53 

1277.61 

1284.72 

1291.88 

1299.07 

1306.31 

1313.58 

1320.90 

1328.25 

0.8042 

0.8407 

0.8765 

0.9116 

0.9461 

0.9799 

1.0130 

1.0455 

1.0775 

1.1088 

1.1396 

3.0350 

5.8425 

6.7565 

7.1309 

6.8983 

6.1437 

5.0575 

3.8631 

2.7473 

1.8264 

1.1386 

196.318 

189.889 

184.167 

179.052 

174.461 

170.326 

166.592 

163.211 

160.142 

157.352 

154.812 

127.054 

125.370 

123.864 

122.512 

121.291 

120.184 

119.177 

118.258 

117.416 

116.642 

115.930 

2.781 

2.735 

2.693 

2.656 

2.621 

2.590 

2.562 

2.535 

2.511 

2.490 

2.469 
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318.15K 

0.0000 

0.1077 

0.2135 

0.3176 

0.4200 

0.5206 

0.6196 

0.7170 

0.8129 

0.9072 

1.0000 

1236.50 

1243.61 

1250.77 

1257.97 

1265.22 

1272.51 

1279.84 

1287.22 

1294.65 

1302.13 

1309.65 

0.8001 

0.8368 

0.8727 

0.9080 

0.9426 

0.9765 

1.0098 

1.0425 

1.0746 

1.1061 

1.1370 

2.9346 

4.9890 

5.7630 

6.0937 

5.9228 

5.3143 

4.4187 

3.4174 

2.4666 

1.6679 

1.0598 

191.093 

184.825 

179.254 

174.281 

169.825 

165.818 

162.205 

158.938 

155.978 

153.293 

150.852 

127.705 

125.960 

124.401 

123.001 

121.737 

120.593 

119.552 

118.601 

117.731 

116.932 

116.196 

2.743 

2.698 

2.657 

2.620 

2.586 

2.556 

2.528 

2.502 

2.479 

2.457 

2.438 

DMM + Heptanol 

303.15K 

0.0000 

0.1204 

0.2354 

0.3455 

0.4508 

0.5519 

0.6488 

0.7418 

0.8313 

0.9172 

1.0000 

1313.20 

1317.83 

1322.58 

1327.45 

1332.44 

1337.55 

1342.80 

1348.18 

1353.70 

1359.37 

1365.20 

0.8157 

0.8506 

0.8850 

0.9189 

0.9524 

0.9853 

1.0176 

1.0495 

1.0809 

1.1118 

1.1423 

5.0500 

7.1623 

8.7897 

9.5018 

9.1878 

8.0540 

6.4784 

4.8326 

3.3719 

2.2216 

1.3902 

211.413 

204.171 

197.652 

191.760 

186.412 

181.579 

177.195 

173.186 

169.536 

166.205 

163.160 

142.430 

138.840 

135.515 

132.422 

129.530 

126.843 

124.333 

121.964 

119.739 

117.642 

115.657 

2.886 

2.836 

2.790 

2.748 

2.710 

2.674 

2.642 

2.612 

2.584 

2.559 

2.535 
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308.15K 

0.0000 

0.1204 

0.2354 

0.3455 

0.4508 

0.5519 

0.6488 

0.7418 

0.8313 

0.9172 

1.0000 

1297.00 

1302.10 

1307.33 

1312.70 

1318.20 

1323.85 

1329.65 

1335.61 

1341.73 

1348.03 

1354.50 

0.8114 

0.8466 

0.8813 

0.9154 

0.9492 

0.9822 

1.0150 

1.0473 

1.0789 

1.1100 

1.1405 

4.3410 

6.0173 

7.2741 

7.7994 

7.5259 

6.6185 

5.3662 

4.0515 

2.8717 

1.9282 

1.2331 

207.322 

200.263 

193.931 

188.248 

183.065 

178.436 

174.192 

170.332 

166.860 

163.711 

160.865 

143.185 

139.493 

136.084 

132.935 

129.967 

127.241 

124.654 

122.222 

119.961 

117.836 

115.840 

2.858 

2.809 

2.764 

2.723 

2.685 

2.651 

2.619 

2.590 

2.564 

2.539 

2.517 

313.15K 

0.0000 

0.1204 

0.2354 

0.3455 

0.4508 

0.5519 

0.6488 

0.7418 

0.8313 

0.9172 

1.0000 

1278.00 

1282.45 

1287.01 

1291.69 

1296.50 

1301.44 

1306.51 

1311.72 

1317.08 

1322.58 

1328.25 

0.8077 

0.8436 

0.8786 

0.9129 

0.9469 

0.9799 

1.0129 

1.0460 

1.0780 

1.1091 

1.1396 

4.0090 

5.3210 

6.2400 

6.5652 

6.2794 

5.5229 

4.5137 

3.4589 

2.5037 

1.7259 

1.1386 

202.214 

194.966 

188.520 

182.768 

177.518 

172.848 

168.524 

164.493 

160.910 

157.716 

154.813 

143.841 

139.998 

136.498 

133.296 

130.282 

127.538 

124.908 

122.372 

120.056 

117.930 

115.931 

2.822 

2.771 

2.725 

2.683 

2.644 

2.609 

2.576 

2.545 

2.517 

2.492 

2.469 

 

 

 

 

 

 

 

 

http://jespublication.com/


www.jespublication.com Page No:1198 

 

Vol 11, Issue 4 , April/ 2020 

 ISSN NO: 0377-9254                       
 

 

 

 

 

318.15K 

0.0000 

0.1204 

0.2354 

0.3455 

0.4508 

0.5519 

0.6488 

0.7418 

0.8313 

0.9172 

1.0000 

1142.40 

1156.44 

1170.99 

1186.08 

1201.74 

1218.01 

1234.91 

1252.48 

1270.77 

1289.81 

1309.65 

0.7859 

0.8229 

0.8595 

0.8951 

0.9310 

0.9660 

1.0009 

1.0360 

1.0704 

1.1039 

1.1370 

3.6405 

4.7806 

5.5688 

5.8402 

5.5850 

4.9246 

4.0445 

3.1210 

2.2791 

1.5875 

1.0598 

166.062 

162.520 

159.545 

157.166 

155.116 

153.581 

152.363 

151.420 

150.872 

150.701 

150.852 

147.831 

143.517 

139.543 

135.946 

132.502 

129.377 

126.405 

123.553 

120.919 

118.485 

116.196 

2.557 

2.530 

2.507 

2.488 

2.472 

2.459 

2.450 

2.442 

2.438 

2.436 

2.438 

DMM + Octanol 

303.15K 

0.0000 

0.1327 

0.2561 

0.3712 

0.4787 

0.5793 

0.6738 

0.7627 

0.8464 

0.9253 

1.0000 

1333.10 

1336.29 

1339.48 

1342.68 

1345.88 

1349.09 

1352.30 

1355.52 

1358.74 

1361.97 

1365.20 

0.8199 

0.8537 

0.8871 

0.9203 

0.9532 

0.9858 

1.0181 

1.0497 

1.0811 

1.1119 

1.1423 

6.4050 

7.9074 

9.4577 

9.6972 

9.1781 

7.9000 

6.3260 

4.6149 

3.2076 

2.1452 

1.3900 

216.753 

209.168 

202.255 

195.890 

190.042 

184.625 

179.624 

175.042 

170.768 

166.824 

163.160 

158.834 

152.839 

147.347 

142.267 

137.577 

133.213 

129.164 

125.432 

121.936 

118.690 

115.657 

2.922 

2.870 

2.822 

2.778 

2.736 

2.697 

2.660 

2.626 

2.593 

2.563 

2.535 
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308.15K 

0.0000 

0.1327 

0.2561 

0.3712 

0.4787 

0.5793 

0.6738 

0.7627 

0.8464 

0.9253 

1.0000 

1315.70 

1319.54 

1323.38 

1327.24 

1331.11 

1334.98 

1338.87 

1342.76 

1346.66 

1350.58 

1354.50 

0.8148 

0.8489 

0.8832 

0.9170 

0.9505 

0.9834 

1.0158 

1.0478 

1.0794 

1.1102 

1.1405 

5.4200 

6.6669 

7.9500 

8.2200 

7.6652 

6.2632 

5.1406 

4.0012 

2.6859 

1.8909 

1.2330 

212.453 

205.110 

198.298 

192.099 

186.412 

181.230 

176.468 

172.075 

168.005 

164.300 

160.865 

159.828 

153.703 

147.999 

142.778 

137.960 

133.541 

129.454 

125.661 

122.124 

118.874 

115.840 

2.893 

2.842 

2.795 

2.751 

2.710 

2.672 

2.636 

2.603 

2.572 

2.544 

2.517 

 

313.15K 

0.0000 

0.1327 

0.2561 

0.3712 

0.4787 

0.5793 

0.6738 

0.7627 

0.8464 

0.9253 

1.0000 

1298.90 

1301.80 

1304.71 

1307.62 

1310.54 

1313.48 

1316.41 

1319.36 

1322.32 

1325.28 

1328.25 

0.8113 

0.8460 

0.8806 

0.9147 

0.9485 

0.9819 

1.0146 

1.0467 

1.0785 

1.1094 

1.1396 

4.6280 

5.5181 

6.2000 

6.9033 

6.4404 

5.4908 

4.5371 

3.6471 

2.3664 

1.7372 

1.1390 

207.950 

200.321 

193.304 

186.933 

181.082 

175.698 

170.801 

166.305 

162.125 

158.317 

154.813 

160.514 

154.233 

148.432 

143.138 

138.254 

133.739 

129.607 

125.793 

122.230 

118.960 

115.931 

2.862 

2.809 

2.759 

2.713 

2.671 

2.631 

2.594 

2.559 

2.527 

2.497 

2.469 
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318.15K 

0.0000 

0.1327 

0.2561 

0.3712 

0.4787 

0.5793 

0.6738 

0.7627 

0.8464 

0.9253 

1.0000 

1284.90 

1287.34 

1289.79 

1292.00 

1294.72 

1296.79 

1299.12 

1301.89 

1304.24 

1307.01 

1309.65 

0.8001 

0.8360 

0.8714 

0.9059 

0.9406 

0.9742 

1.0077 

1.0412 

1.0738 

1.1057 

1.1370 

3.8580 

4.6290 

5.3227 

5.8099 

5.3909 

4.6210 

3.7310 

2.8686 

2.1211 

1.5189 

1.0600 

206.345 

198.245 

190.907 

184.266 

178.215 

172.613 

167.485 

162.785 

158.414 

154.499 

150.852 

162.765 

156.082 

150.001 

144.528 

139.412 

134.793 

130.496 

126.457 

122.765 

119.358 

116.196 

2.851 

2.794 

2.742 

2.694 

2.649 

2.607 

2.568 

2.532 

2.498 

2.467 

2.438 

 

 

Table 3:Deviation in adiabatic compressibility 

(Δβad), excess molar volume (VE) and excess 

intermolecular free length Lf
E of DMM + Hexanol, 

+Heptanol, +Octanol systems at 

303.15,308.15,313.15 and 318.15K 

Mole 

fraction X1 

Δβad×10-

12 m2N-1 

VE          

cm3 

mol-1 

Lf 
EAo 

303.15K 

0.0000 0.0000 0.0000 0.0000 

0.1077 -2.2676 -0.3701 -0.0144 

0.2135 -3.8505 -0.6214 -0.0247 

0.3176 -4.8406 -0.7720 -0.0313 

0.4200 -5.3128 -0.8370 -0.0347 

0.5206 -5.3280 -0.8288 -0.0351 

0.6196 -4.9360 -0.7576 -0.0328 

0.7170 -4.1774 -0.6323 -0.0280 

0.8129 -3.0852 -0.4602 -0.0208 

0.9072 -1.6858 -0.2476 -0.0115 

1.0000 0.0000 0.0000 0.0000 

308.15K 

0.0000 0.0000 0.0000 0.0000 

0.1077 -2.3145 -0.4020 -0.0147 

0.2135 -3.9268 -0.6744 -0.0252 

0.3176 -4.9327 -0.8375 -0.0320 

0.4200 -5.4099 -0.9074 -0.0354 

0.5206 -5.4217 -0.8980 -0.0358 

0.6196 -5.0196 -0.8205 -0.0335 

0.7170 -4.2457 -0.6845 -0.0285 

0.8129 -3.1340 -0.4980 -0.0212 

0.9072 -1.7116 -0.2679 -0.0117 

1.0000 0.0000 0.0000 0.0000 
313.15K 

0.0000 0.0000 0.0000 0.0000 

0.1077 -2.3777 -0.4865 -0.0147 

0.2135 -4.0240 -0.8145 -0.0252 

0.3176 -5.0434 -1.0094 -0.0320 

0.4200 -5.5197 -1.0918 -0.0354 

0.5206 -5.5210 -1.0787 -0.0358 
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0.6196 -5.1023 -0.9841 -0.0335 

0.7170 -4.3084 -0.8199 -0.0285 

0.8129 -3.1752 -0.5957 -0.0212 

0.9072 -1.7315 -0.3201 -0.0117 

1.0000 0.0000 0.0000 0.0000 

318.15K 

0.0000 0.0000 0.0000 0.0000 

0.1077 -2.3549 -0.5061 -0.0154 

0.2135 -3.9857 -0.8471 -0.0263 

0.3176 -4.9959 -1.0494 -0.0333 

0.4200 -5.4686 -1.1347 -0.0368 

0.5206 -5.4710 -1.1208 -0.0372 

0.6196 -5.0574 -1.0223 -0.0346 

0.7170 -4.2717 -0.8514 -0.0295 

0.8129 -3.1493 -0.6185 -0.0219 

0.9072 -1.7181 -0.3323 -0.0120 

1.0000 0.0000 0.0000 0.0000 

DMM + Heptanol 

303K 

0.0000 0.0000 0.0000 0.0000 

0.1204 -1.4344 -0.3676 -0.0077 

0.2354 -2.4016 -0.6122 -0.0130 

0.3455 -2.9838 -0.7595 -0.0163 

0.4508 -3.2463 -0.8295 -0.0179 

0.5519 -3.2042 -0.8120 -0.0179 

0.6488 -2.9121 -0.7276 -0.0164 

0.7418 -2.4312 -0.6050 -0.0138 

0.8313 -1.7667 -0.4358 -0.0101 

0.9172 -0.9480 -0.2311 -0.0055 

1.0000 0.0000 0.0000 0.0000 

308K 

0.0000 0.0000 0.0000 0.0000 

0.1204 -1.4674 -0.3998 -0.0081 

0.2354 -2.4552 -0.6633 -0.0137 

0.3455 -3.0249 -0.8030 -0.0170 

0.4508 -3.3122 -0.8896 -0.0189 

0.5519 -3.2476 -0.8532 -0.0187 

0.6488 -2.9896 -0.7897 -0.0174 

0.7418 -2.5266 -0.6768 -0.0149 

0.8313 -1.8450 -0.4930 -0.0110 

0.9172 -0.9987 -0.2671 -0.0060 

1.0000 0.0000 0.0000 0.0000 

313K 

0.0000 0.0000 0.0000 0.0000 

0.1204 -1.5430 -0.4835 -0.0081 

0.2354 -2.5355 -0.7730 -0.0137 

0.3455 -3.0716 -0.9034 -0.0170 

0.4508 -3.3256 -0.9753 -0.0189 

0.5519 -3.2067 -0.9007 -0.0187 

0.6488 -2.9370 -0.8251 -0.0174 

0.7418 -2.5570 -0.7648 -0.0149 

0.8313 -1.9019 -0.5849 -0.0110 

0.9172 -1.0199 -0.3107 -0.0060 

1.0000 0.0000 0.0000 0.0000 

318K 

0.0000 0.0000 0.0000 0.0000 

0.1204 -1.7114 -0.5059 -0.0086 

0.2354 -2.9364 -0.8406 -0.0142 

0.3455 -3.6417 -0.9567 -0.0172 

0.4508 -4.0886 -1.0666 -0.0189 

0.5519 -4.0868 -0.9958 -0.0182 

0.6488 -3.8306 -0.9022 -0.0169 

0.7418 -3.3580 -0.8099 -0.0151 

0.8313 -2.5467 -0.6151 -0.0114 

0.9172 -1.4089 -0.3296 -0.0062 
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1.0000 0.0000 0.0000 0.0000 

DMM + Octanol 

303K 

0.0000 0.0000 0.0000 0.0000 

0.1327 -0.4727 -0.2651 -0.0002 

0.2561 -0.7716 -0.4289 -0.0003 

0.3712 -0.9708 -0.5415 -0.0006 

0.4787 -1.0575 -0.5904 -0.0008 

0.5793 -1.0793 -0.6073 -0.0011 

0.6738 -1.0167 -0.5761 -0.0013 

0.7627 -0.8371 -0.4720 -0.0011 

0.8464 -0.6256 -0.3546 -0.0010 

0.9253 -0.3363 -0.1902 -0.0006 

1.0000 0.0000 0.0000 0.0000 

 

308K 

0.0000 0.0000 0.0000 0.0000 

0.1327 -0.4967 -0.2874 -0.0006 

0.2561 -0.9429 -0.5629 -0.0018 

0.3712 -1.2065 -0.7236 -0.0027 

0.4787 -1.3483 -0.8122 -0.0033 

0.5793 -1.3362 -0.8027 -0.0034 

0.6738 -1.2245 -0.7337 -0.0033 

0.7627 -1.0339 -0.6191 -0.0029 

0.8464 -0.7865 -0.4738 -0.0025 

0.9253 -0.4168 -0.2494 -0.0013 

1.0000 0.0000 0.0000 0.0000 

313K 

0.0000 0.0000 0.0000 0.0000 

0.1327 -0.5772 -0.3641 -0.0006 

0.2561 -1.0365 -0.6628 -0.0018 

0.3712 -1.2952 -0.8285 -0.0027 

0.4787 -1.4336 -0.9198 -0.0033 

0.5793 -1.4676 -0.9462 -0.0034 

0.6738 -1.3444 -0.8659 -0.0033 

0.7627 -1.1194 -0.7195 -0.0029 

0.8464 -0.8518 -0.5507 -0.0025 

0.9253 -0.4634 -0.2995 -0.0013 

1.0000 0.0000 0.0000 0.0000 

 

318K 

0.0000 0.0000 0.0000 0.0000 

0.1327 -0.7351 -0.5024 -0.0009 

0.2561 -1.2250 -0.8363 -0.0021 

0.3712 -1.4828 -0.9521 -0.0028 

0.4787 -1.5683 -1.0621 -0.0034 

0.5793 -1.5830 -0.9924 -0.0038 

0.6738 -1.4681 -0.8900 -0.0037 

0.7627 -1.2373 -0.7914 -0.0032 

0.8464 -0.9635 -0.5860 -0.0027 

0.9253 -0.4960 -0.3144 -0.0015 

1.0000 0.0000 0.0000 0.0000 
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Table -4:  Values of Coefficients and Standard Deviations (σ) for the systems Di methyl Malonate + Hexanol, + 
Heptanol and + Octanol 

DMM + Hexanol 

Deviation in Adiabatic Compressibility 

  A0 A1 A2 A3 A4 S 

303.15K 

308.15K 

313.15K 

318.15K 

-21.3193 

-21.7077 

-22.1450 

-21.9400 

3.8463 

3.8431 

3.7062 

3.6914 

-0.9361 

-0.9400 

-0.9211 

-0.9321 

0.2729 

0.2752 

0.2695 

0.2764 

-0.0996 

-0.1012 

-0.0996 

-0.1033 

0.0001 

0.0001 

0.0001 

0.0001 

Excess Molar Volume 

303.15K 

308.15K 

313.15K 

318.15K 

-3.3555 

-3.6376 

-4.3760 

-4.5481 

0.4030 

0.4259 

0.4773 

0.4897 

-0.0597 

-0.0650 

-0.0752 

-0.0745 

0.0067 

0.0104 

0.0112 

0.0116 

-0.0017 

-0.0006 

-0.0008 

-0.0052 

0.0000 

0.0000 

0.0000 

0.0000 

Excess Inter .Molecular Free Length 

303.15K 

308.15K 

313.15K 

318.15K 

-0.1394 

-0.1423 

-0.1478 

-0.1489 

0.0312 

0.0315 

0.0313 

0.0318 

-0.0078 

-0.0079 

-0.0079 

-0.0081 

0.0023 

0.0023 

0.0023 

0.0024 

-0.0008 

-0.0008 

-0.0008 

-0.0009 

0.0000 

0.0000 

0.0000 

0.0000 

DMM + Heptanol 

Deviation in Adiabatic Compressibility 

303.15K 

308.15K 

313.15K 

318.15K 

-12.9824 

-13.0982 

-12.9834 

-16.1220 

1.5631 

1.6227 

0.8078 

3.7532 

0.0575 

-1.4618 

-4.1581 

-3.0954 

-0.1826 

0.2917 

1.4770 

0.8371 

-0.3571 

1.1521 

4.1001 

1.4921 

0.0054 

0.0189 

0.0427 

0.0366 

Excess Molar Volume 

303.15K 

308.15K 

313.15K 

318.15K 

-3.3030 

-3.4367 

-3.6528 

-4.0186 

0.3599 

0.3594 

-0.1385 

0.2464 

0.1841 

-0.8786 

-2.9177 

-1.7240 

-0.1636 

0.1727 

1.0714 

0.3702 

-0.2352 

0.8401 

3.0496 

1.3666 

0.0038 

0.0134 

0.0316 

0.0311 
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Excess Inter Molecular Free Length 

303.15K 

308.15K 

313.15K 

318.15K 

-0.0717 

-0.0744 

-0.0731 

-0.1248 

0.0123 

0.0131 

0.0071 

0.0325 

0.0000 

-0.0114 

-0.0319 

-0.0250 

-0.0013 

0.0025 

0.0118 

0.0067 

-0.0026 

0.0087 

0.0311 

0.0122 

0.0000 

0.0001 

0.0003 

0.0003 

 

 

DMM + Octanol 

Deviation in Adiabatic Compressibility 

303.15K 

308.15K 

313.15K 

318.15K 

-4.3101 

-5.3636 

-5.8651 

-6.3921 

0.8892 

0.9784 

1.3935 

0.7137 

0.0854 

0.4504 

1.3461 

-0.8982 

-0.4123 

0.7102 

-0.2759 

0.1778 

-0.6349 

0.0115 

-2.0731 

0.4903 

0.0115 

0.0135 

0.0254 

0.0239 

Excess Molar Volume 

303.15K 

308.15K 

313.15K 

318.15K 

-2.4175 

-3.2243 

-3.7766 

-4.0147 

0.5503 

0.5904 

0.9586 

0.2546 

0.0837 

0.3688 

1.0511 

-1.4100 

-0.3070 

0.5235 

-0.2166 

0.1604 

-0.4556 

0.0226 

-1.5653 

1.1264 

0.0083 

0.0099 

0.0193 

0.0305 

Excess Inter .Molecular Free Length 

303.15K 

308.15K 

313.15K 

318.15K 

-0.0037 

-0.0130 

-0.0144 

-0.0153 

0.0052 

0.0066 

0.0098 

0.0048 

0.0004 

0.0029 

0.0097 

-0.0071 

-0.0028 

0.0050 

-0.0020 

0.0017 

-0.0046 

-0.0003 

-0.0159 

0.0037 

0.0001 

0.0001 

0.0002 

0.0002 
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Figure - 1: Variation of excess molar volume with the mole fraction of DMM for the systems [A] DMM + 

Hexanol, , [B] DMM + Heptanol& [C] DMM + Octanol. 
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Figure- 2:Variation of deviation in adiabatic compressibility with the mole fraction of DMM for the systems[A] 

DMM + Hexanol, [B] DMM + Heptanol& [C] DMM + Octanol. 
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Figure – 3:Variation of excess intermolecular free length with the mole fraction of DMM for the systems [A] 

DMM + Hexanol, , [B] DMM + Heptanol& [C] DMM + Octanol. 
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ABSTRACT: Now a days, organizations perceiving the stake that they have, as a piece of 

the general public. This offer ascent to Corporate Social Responsibility (CSR) and it turns 

into the consuming subject and increasing increasingly more significance in Indian economy. 

Just social obligation suggests that the duty that administration, partnership, association or 

individual has towards society. Corporate must understand that to elevate the oppressed 

society, government alone won't have the option to prevail in its undertaking. Fundamentally 

India remains in its towns. The announcement is substantial even today actually from all the 

points of view. The idea of provincial improvement is very abundant and sweeping as the 

significant piece of State's populace is living in rustic zones. This paper investigates CSR 

problems and prospects in the reference of provincial advancement explicitly and considers 

the infringement of CSR activities on the financial improvement of country individuals of 

India. The strategy of this exploration depends on optional information. Six open and 

privately owned businesses have been taken to comprehend the working example in setting of 

CSR. This examination additionally attempts to fathom that for the headway of business 

Indian organizations have understood that CSR is significant issue paying little mind to part, 

size and business objective and the activities has indicated the certifiable effect on 

improvement of country division just as on their business as well. 

Keywords: CSR, Rural Development, Society Relations, Stakeholders. 

INTRODUCTION In today‟s changing world, Corporate Social Responsibility (CSR) is a 

growing area of interest for academics, practitioners and entrepreneurs, in terms of both 

theory and practice. Although the roots of CSR lie in activities (such as donations, charity, 

relief work, etc.) of corporations, globally, the concept of CSR has evolved and now 

encompasses the economic, legal, ethical, and discretionary responsibilities of organizations, 

business ethics usually focuses on the moral judgments and behavior of individuals and 
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groups within organizations. Generally CSR means those activities taken by the business with 

the purpose of welfare of society.  

CSR is understood as being the way through which corporate maintains equilibrium 

of economical, environment and social imperatives. No doubts, India lives in it villages and 

country‟s vast population is based on agriculture for living. Agriculture covers almost one-

fifth of the gross domestic product in India. The Government has planned several programs 

pertaining to Rural Development in India to increase the growth of agriculture. Rural 

development seeks to change the socio-economic structure of the rural community. As far as 

rural areas are concerned CSR is considered very important.  

CSR in India, Indian companies are now expected to perform their stakeholder 

responsibilities and societal obligations, along with their shareholder-wealth maximization 

goal. In India as in the rest of the world there is a growing realization that business cannot 

succeed in a society which fails. An ideal CSR has both ethical and philosophical dimensions, 

particularly in India where there exists a wide gap between sections of people in terms of 

income and standards as well as socio-economic status. CSR is regarded as vehicle through 

which companies give something back to the society.  

SOME IMPORTANT DEFINITIONS:  The term CSR is very wide and complex and has 

different meanings. The EC defines CSR as “the responsibility of enterprises for their impacts 

on society”. To completely meet their social responsibility, enterprises “should have in place 

a process to integrate social, environmental, ethical human rights and consumer concerns into 

their business operations and core strategy in close collaboration with their stakeholders”. 

The World Business Council for Sustainable Development (WBCSD) defines CSR as “the 

continuing commitment by business to contribute to economic development while improving 

the quality of life of the workforce and their families as well as of the community and society 

at large.”  

The Companies Act 2013 states CSR as every company, private limited or public 

limited, which either has a net worth of Rs 500 crore or a turnover of Rs 1,000 crore or net 

profit of Rs 5 crore, needs to spend at least 2% of its average net profit for the immediately 

preceding three financial years on corporate social responsibility activities. According to 

Infosys founder, Narayan Murthy, “social responsibility is to create maximum shareholders 

value working under the circumstances, where it is fair to all its stakeholders, workers, 

consumers, the community, government and the environment.” From the above definitions, it 
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is clear that:  The CSR approach is integrated with the core business strategy for addressing 

social-economic impacts of businesses.  CSR needs to address the well-being of all 

stakeholders and not just the company‟s shareholders. 

Thus, the meaning of CSR reveals the ethical behavior that an organization exhibits 

towards its internal and external stakeholders and simultaneously it represents the 

responsibility of an organization towards the environment and society in which it operates. 

Therefore, it is very necessary to understand and study how corporate enterprises are working 

on CSR initiatives and what effects it gives to the rural side of India. This research paper is 

divided into four sections, section one gives the framework of previous research (review of 

literature) related to CSR practices. Section two will discuss the paper in three parts 

respectively which are objectives, methodology and limitations. Section three discusses 

important challenges, outcomes, and suggestions to overcome challenges. Section four in end 

concludes the study. 

OBJECTIVES OF THE STUDY 

1. To study the CSR status in rural India.  

2. To study the problems and prospects by Indian companies for rural development.  

3. To study the challenges faced by CSR in rural India. 

4. To make suggestions for accelerating CSR initiatives. 

RESEARCH METHODOLOGY:  This paper is an exploratory research which is based on 

the secondary data collected from journals, magazines, books articles, media reports and 

websites. For present research six companies (private and public) was selected. To get a 

comprehensive picture efforts have been made while selecting the companies from a variety 

sectors. Selected companies were from different industrial sectors i.e. Ambuja Cement Ltd., 

Shree Cements Ltd, NTPC Ltd., Hindustan Zinc Ltd., ACC Ltd, and Chambal Fertilizers & 

Chemicals Ltd. 

LIMITATION: The data is very small, focused on very small group of companies so we 

cannot generalize completely. 

 Information was collected from secondary data like print media and official websites of 

the companies. 

 Primary data was not collected for this research. 
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RESULT AND DISCUSSION 6.1 The CSR Policies and initiatives All companies that 

were surveyed show that they are involved in CSR in one way or another. A majority of the 

companies reflect their CSR philosophy or social, environmental and ethical objectives in 

mission and vision statements, CSR policy and plan. It is surprising to note that education 

take the top priority of the companies surveyed, followed by health and livelihood. The 

details of various CSR initiatives undertaken by the companies are presented in Table 1: 

Table-1 No. of Companies taking CSR initiatives for Rural Development 

S.No. 

CSR Initiatives 

for Rural 

Development 

No. of Companies Taking 

CSR initiatives 

Percentage(%) of 

Companies Taking 

CSR initiatives 

1 Livelihood 12 85.7 

2 Health 13 92.8 

3 Education 14 100.0 

4 Environment 8 57.1 

5 Infrastructure 7 50.0 

 

Table-2: Details of CSR initiatives of Indian Companies 

Company 
Thematic 

Areas 
CSR Initiatives for Rural Development 

Vedanta 

Alumni Ltd. 
Livelihood Capacity building 

 Health 
Health awareness camps,use of IEC 

materials,Family planning 

 Education 
Child care centres, education to all children, 

computer education, 

 Environment Environment protection 

 Infrastructure Renovation of village schools 

Aditya Birla 

Group 
Livelihood Employment generation schemes 
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 Health Health care,safe drinking water 

 Education Education and training 

Dr.Reddy‟s 

Labs 
Livelihood Job oriented course to youth 

 Health Hospitality services 

 Education Education,child rights programme 

Tata Steel Livelihood Enterprise promotion 

 Health 
Maternal & child health,AIDS awareness,hospital 

on wheels 

 Education Fellowship,coaching programmes 

 Environment Land & water management,rain water harvesting 

 Infrastructure Construction of school,hospital,pump,tubewell. 

Lupin India Livelihood 
Developing new skills,extention & infield 

training 

 Health 
Family welfare,immunization,health camps,TB 

eradication 

 Education 
Education for all, women‟s 

development,eradication of social evils 

 Environment Water management and conservation 

 Infrastructure 
Schools,community facilities,low cost 

housing,training centres 

ICICI Bank Livelihood Micro financial services, 

 Health 
Early child health,improve nutrition among 

women & children 

 Education Universalisation of elementary education 

Ambuja 

Cement Ltd. 
Livelihood 

Capacity building,generation of alternate source 

of livelihood 

 Health Reducing child mortality,HIV/AIDS awareness 

 Education Promotion of education 

 Environment Water management and conservation 
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Coca-Cola 

India Inc 
Education 

Education for children through “The Schools into 

Smiles Project” 

 Environment Sustainable water management 

 Infrastructure Construction of check dams,schools 

Bharat 

Petrolium 
Livelihood 

SHG for income generation,mushroom 

cultivation 

 Health Health camps, HIV/AIDS care and prevention 

 Education 
Primary education,balawadi for children, 

coaching 

 Environment Tree plantation 

 Infrastructure 
Repaire & maintenance of bore 

wells,schools,community centres 

NTPC Livelihood Income generation 

 Health Health care 

 Education Education,vocational training 

SAIL Livelihood Training for income generation 

 Health 
Immunization,blood donation,distribution of 

condoms 

 Education Tree plantation 

 Infrastructure 
Construction and repair of pucca roads,bore 

wells,hand pumps. 

Asian Paints Health Immunization programmes for children 

 Education Schools for rural children 

 Infrastrucure 
Improving infrastructure & sanitation facilities in 

local schools 

Indian Oil Livelihood Income generation 

 Health Health and family welfare,sanitation 

 Education Promoting education 

 Environment Environmental protection 

Satyam Livelihood Income generation 
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Computers 

 Health Health care 

 Education Primary education 

 Environment Environment protection 

 

CHALLENGES OF CSR The Government is applying thrust in rural India in number of 

fields which primarily includes literacy, health, infrastructure etc to develop that particular 

area in a more inclusive way. But the real challenge arises when due to one reason or the 

other this aim of government is not fully fulfilled. Now when a corporate house sets up 

industrial hub in a particular area, a sense of social responsibility itself develops towards the 

development of that area and its residents.  

CHALLENGES OF CSR  

1. Lack of Community Participation in CSR Activities: There is a lack of interest of the local 

community in participating and contributing to CSR activities of companies. This is largely 

attributable to the fact that there exists little or no knowledge about. CSR within the local 

communities as no serious efforts have been made to spread awareness about CSR and instill 

confidence in the local communities about such initiatives. The situation is further aggravated by 

a lack of communication between the company and the community at the grassroots. 

2. Need to Build Local Capacities: There is a need for capacity building of the local 

nongovernmental organizations as there is serious dearth of trained and efficient organizations 

that can effectively contribute to the ongoing CSR activities initiated by companies. This 

seriously compromises scaling up of CSR initiatives and subsequently limits the scope of such 

activities. 

3. Issues of Transparency: Lack of transparency is one of the key issues brought forth by the 

survey. There is an expression by the companies that there exists lack of transparency on the part 

of the local implementing agencies as they do not make adequate efforts to disclose information 

on their programs, audit issues, impact assessment and utilization of funds. This reported lack of 

transparency negatively impacts the process of trust building between companies and local 

communities, which is a key to the success of any CSR initiative at the local level. 

4. Non-availability of Well Organized Non-governmental Organizations: It is also reported that 

there is non availability of well organized nongovernmental organizations in remote and rural 

areas that can assess and identify real needs of the community and work along with companies to 

ensure successful implementation of CSR activities. This also builds the case for investing in 
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local communities by way of building their capacities to undertake development projects at local 

levels. 

5. Visibility Factor: The role of media in highlighting good cases of successful CSR initiatives is 

welcomed as it spreads good stories and sensitizes the local population about various ongoing 

CSR initiatives of companies. This apparent influence of gaining visibility and branding exercise 

often leads many nongovernmental organizations to involve themselves in event-based programs; 

in the process, they often miss out on meaningful grassroots interventions.  

6. Narrow Perception towards CSR Initiatives: Non-governmental organizations and 

Government agencies usually possess a narrow outlook towards the CSR initiatives of 

companies, often defining CSR initiatives more donor-driven than local in approach. As a result, 

they find it hard to decide whether they should participate in such activities at all in medium and 

long run. 

7. Non-availability of Clear CSR Guidelines:  give a definitive directionThere are no clear cut 

statutory guidelines or policy directives to to CSR initiatives of companies. It is found that the 

scale of CSR initiatives of companies should depend upon their business size and profile. In 

other words, the bigger the company, the bigger is its CSR program.  

8. Lack of Consensus on Implementing CSR Issues: There is a lack of consensus amongst local 

agencies regarding CSR projects. This lack of consensus often results in duplication of activities 

by corporate houses in areas of their intervention. This results in a competitive spirit between 

local implementing agencies rather than building collaborative approaches on issues. This factor 

limits company„s abilities to undertake impact assessment of their initiatives from time to time. 

9. Other challenges: Major challenges in rural India mainly comprise of  

 Better Education,  

 Pure Drinking Water, 

  Good Health Facilities,  

 Strengthened Road Network In Area.  

The CSR reform helps to eradicate problems in the area as well as to take that area on path 

of development with the financial and social support of organizational base setup at that 

location. Today the investor and stakeholder also pose a question to the management of a 

corporate house to make sure that the CSR initiative does not retard the profit of the 

organization as a whole. This pressure sometimes results in negative way to the development 

of that particular area. People have little knowledge about CSR activities so they don‟t show 

enough interest in participation and contribution towards it.  
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CONCLUSIONS: After extensive study of literature and web site survey, it is concluded 

that social responsibility is played a very important part of business institutions in India 

irrespective of sector, size, business goal and location of the company. Corporate 

sustainability is kind of evolution and not an ending process. Now, Indian companies have 

realized that, there can be no stability and sustainability without socio-economic development 

of the local communities for doing business so as to compete with the global market. It is 

evident from study of all surveyed companies engaged in CSR practices and most of the 

companies which design and implement CSR initiatives in the vicinity of their manufacturing 

unit cover entire community. Most of the companies India are promoting and implementing 

CSR initiatives through Human Resource Department, foundation or in collaboration with 

NGOs, but do not have fully fledged CSR department. 

FINDINGS  

 It is found that CSR policy functions not built in self regulating mechanism in India 

 CSR dimensions are formed under the foundation of Human capital, natural capital and 

the environment. It dimensions involve because of related marketing, promotion, 

socially responsible business practice, corporate philanthropy and corporate social 

marketing. 

 It was find that the programme of CSR in Rural Development is not working in a proper 

way.  

 SUGGESTIONS: The Company should have well trained CSR department with qualified 

and experienced professionals for 

 Better planning, implementation and evaluation of CSR policies.  Each of the company 

should prepare its annual CSR report which now mandatory under new company act. 

 In the Annual report the company should publish the detail report on CSR with name and 

address of the beneficiary.  There is necessity to generate more for rural community in 

India. 

 Before launching the CSR project the company must survey the area concerned, to take 

first hand 

 Information about the need of the local people so that involvement of the local people 

would enhance.  The company should also conduct a social performance audit of their 

CSR program to judge their development. 
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o continuity.  The Government must play the role of motivator, facilitator and persuade 

corporate to take into account ethical, social and environmental criteria.  
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ABSTRACT

In the present study, 20 fungal strains were isolated from tomato rhizosphere of Senegal. Of 20 strains, five showed 

the chitinolytic activity on chitin agar medium. Of the five strains, NG4 showed the maximum solubilization zone. 

This strain was identified by preliminary biochemical and 18S rRNA sequencing analysis. Enzyme production 

started after 3 days of incubation and maximum was observed after 5 days of incubation. Culture filtrate amended 

with 0.1% colloidal chitin was used in the production medium. The optimum conditions for maximum chitinase 

activity are – 6 days of growth and temperature of 30°C at pH 6.0. The chitinase activity was also influenced by the 

addition of carbon and nitrogen sources in the production medium.

1. INTRODUCTION

Chitin, the second most abundant polysaccharide in nature after 

cellulose, is a linear polymer of β-1, 4-N-acetylglucosamine. 
Bacteria, fungi, yeasts, actinomycetes, and plants are the main 

sources of chitin [1] Complete hydrolysis of chitin can be carried 

out by a group of chitinolytic enzymes including exochitinase, 

endochitinase, and chitobiase and release N-acetyl-d-glucosamine 
subunits [2]. Chitinases have a wide range of applications such as 

biocontrol agents and biopesticides [3]. They were considered as 

the best biological control agents of plant pathogens due to their 

ability to degrade fungal cell walls [4,5]. Trichoderma species 

were reported to be act as mycoparasites against soil-borne 
pathogens such as Rhizoctonia solani, Sclerotinia rolfsii, and 

Fusarium sp. [6-8]. In the present study, the optimal culture 

conditions for maximum production of chitinase production by 

Trichoderma strains under solid-state fermentation were studied 
and results were discussed.
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2. MATERIALS AND METHODS

2.1. Isolation of Trichoderma

For this study, Trichoderma strains isolated from rhizosphere soil 

samples collected from tomato fields of five different areas of Niaye 

zone, the main area of horticulture production in Senegal: UCAD, 

Sangalkam, Gorome, Notto Gouye Diama, and Mboro was used. 

Identification of Trichoderma isolates was based on culture characters 

as well as microscopic parameters (conidiophores branching, phialides 

shape and position, spore size, and shape) [9]. The pure cultures 

maintained at 4°C were used for further studies. The best producer 

of enzyme was identified by 18S rRNA sequencing (Macrogen, 

South Korea) as Trichoderma asperellum.

2.2. Screening of Isolates for Chitinase Production

The chitinase activities were determined using chitinase detection 

medium [10] with slight modifications (colloidal chitin 10 g, 

MgSO
4 

0.3 g, NH
4
SO

4
 3.00 g, KH

2
PO

4
 2.00 g, agar 20.00 g, and 

distilled water 1000 ml). Colloidal chitin prepared from commercial 

chitin was used as a carbon source in the above medium. Four days 

after incubation, a clear zone surrounding the colony indicates the 

positive chitinase activity. For positives strains, diameter of hyaline 

zone around the colony (mm) at different incubation periods (days) 

was measured.
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2.3. Chitinase Assay

For the determination of chitinase activity, the reaction mixture containing 

1 ml each of crude enzyme and 1% colloidal chitin in 0.05 M phosphate 

buffer (pH 7.0) was incubated at 35°C for 1 h [2]. After incubation, 1 ml 

of reaction mixture was taken and to this, 1 ml of distilled water was 

added. The contents were then boiled in a centrifuge tube for 10 min and 

centrifuged. An aliquot of 0.5 ml of the supernatant was taken and to this, 

0.1 ml of potassium tetraborate was added and boiled for exactly 3 min 

in a water bath. After cooling, 3 ml of P-Dimethylaminobenzaldehyde 
reagent was added to this reaction mixture and the absorbance was 

measured at 585 nm. A blank was maintained without chitin or enzyme. 

The amount of N-Acetyl D-Glucosamine released in the supernatant 
was determined using N-Acetyl D-Glucosamine as the standard. One 
unit of the chitinase activity was defined as the amount of the enzyme 

producing 1 µ mole of N-Acetate glucosamine per minute in 1 ml of 
reaction mixture under the standard assay conditions [11].

2.4. Optimization of Parameters for Chitinase Production by 

T. asperellum

The isolate Trichoderma TG4, highest producer of chitinase activity, 

was used for optimization using various single parameters. It included 

incubation period, pH, temperature, carbon sources, nitrogen sources, and 

colloidal chitin concentration. For each parameter, biomass production 

(mg/100 ml) and chitinase activity (U/ml) were determined. The effect 

of incubation period on chitinase production was estimated at different 

incubation periods (24, 48, 72, 96, and 120 h). Effect of initial pH was 

studied by adjusting medium pH from 4 to 10 using 0.1 N HCl/NaOH. Six 

different temperatures (4°C, 15, 20°C, 25°C, 30°C, and 35°C), five carbon 

sources (sucrose, maltose, galactose, glucose, and colloidal chitin) and 

five nitrogen sources (NaNO
3,
 (NH

4
)SO

4
, yeast extract, beef extract, and 

peptone) and five chitin concentrations (0.1, 0.5, 1.0, 1.5, and 2.0) were 

also evaluated. For each parameter optimization, three sets of independent 

experiments were carried out and the average values are reported.

2.5. Statistical Analysis

Three replicates were maintained for each treatment. Values were 

given as means ± standard deviation for triplicate samples.

3. RESULTS AND DISCUSSION

3.1. Chitinase Screening

Five of the 20 strains screened showed the positive results for chitinase 

activity by the formation of clear zone surrounding the colony on chitin 

agar plates after 72 h of incubation [Table 1]. Maximum diameter of 

hyaline zone around colony was observed after 5 days of incubation 

with T. asperellum TG4 (16 mm).

3.2. Effect of Incubation Period on Chitinase Production

Our results [Table 2] elucidated that the incubation period influences 

the enzyme activity and biomass production. This results showed that 

a progressive increase production of biomass and enzyme activity by 

T. asperellum was observed between 3 and 5 days of incubation and a 

drastic reduction of the two parameters 6 and 8 days. Maximum biomass 

production (353.3 mg/100 ml) and chitinase activity (2.81 U/ml) were 

reached at 5 of days of incubation.

3.3. Effect of pH on Chitinase Production

The biomass production and enzyme activity were estimated 

between pH 3 and 10 [Table 3]. The pH of the medium showed a 

significant influence on the biomass production and chitinase activity 

by TG4 Trichoderma strains. The maximum biomass production 

(453.3 mg/100 ml) and enzyme activity (2.81 U/ml) were observed 

at pH 6. Our results showed a progressive increase of enzyme activity 

from pH 4 to 6. In basic pH (8–10), a drastic reduction of biomass 

production and enzyme activity was observed.

3.4. Effect of Temperature on Chitinase Production

For the effect of different temperature on biomass and chitinase 

production by TG4 Trichoderma strains, our investigations showed 

that the maximum biomass production (378.2 mg/100 ml) and 

enzyme activity (2.99 U/ml) were obtained at 30°C followed by 25°C 

[Table 4]. Biomass and chitinase activity are low at 4° and increased at 

15°C, 20°C, and 25°C. At 35°C and 40°C, a reduction of the different 

parameters was observed.

3.5. Effect of Carbon Source on Chitinase Production

All the carbon sources (sucrose, maltose, galactose, glucose, and 

colloidal chitin) increase the biomass production and enzyme activity 

compares to control [Table 5]. Addition of colloidal chitin in the 

medium gave maximum biomass production (553.3 mg/100 ml) 

and chitinase activity (2.01 U/ml) followed by sucrose (1.76 U/ml 

Table 1: Screening for chitinase production by fungi isolated from Senegal.

Fungal isolates Diameter of zone around the colony (mm) at 

different incubation periods (in days)

3 4 5 6 7

TS1 6 8 10 10 10

TN1 4 6 6 6 6

TG4 8 12 16 16 16

TG3 6 8 12 12 12

TM1 4 6 6 6 6

Table 2: Effect of incubation period on chitinase production by Trichoderma 

asperellum.

Incubation 

period (days)

Biomass production  

(mg/100 ml)

Enzyme 

activity 

(U/ml)

3 148.6±0.24 1.80±0.01

4 227.3±0.49 1.92±0.02

5 353.3±0.6 2.81±0.02

6 250±0.33 1.50±0.03

7 113.3±0.31 0.85±0.02

8 86.6±0.58 0.83±0.01

Table 3: Effect of pH on chitinase activity by Trichoderma asperellum.

pH Biomass production 

(mg/100 ml)

Enzyme activity 

(U/ml)

4.0 136±0.47 0.66±0.05

5.0 143.6±0.42 1.88±0.41

6.0 453.3±0.38 2.81±0.29

7.0 353.3±0.53 2.53±0.40

8.0 290±0.73 2.01±0.07

9.0 130±1.04 1.30±0.04

10.0 85.3±0.49 0.35±0.03
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for enzyme activity and 411.6 mg/100 ml for biomass production). 

The galactose showed the lowest chitinase production (0.94 U/ml) 

compared to control.

3.6. Effect of Colloidal Chitin Concentration on Chitinase 

Production

Different concentrations of colloidal chitin (0.1%, 0.5%, 1.0%, 1.5%, 

and 2.0%) were selected to study the effect on biomass and chitinase 

production [Table 6]. Our results showed a gradual increase of the two 

parameters with the increase of colloidal chitin concentration up to 1% 

that showed the maximum biomass production (353.3 mg/100 ml) and 

enzyme activity (2.81 U/ml). After that, a reduction of biomass and 

chitinase activity was observed.

3.7. Effect of Nitrogen Sources on Chitinase Production

Effect of nitrogen sources on IAA production by Trichoderma strains 

was studied by the addition of various nitrogenous compounds 

(NaNO
3
, (NH

4
)

2
SO

4
, yeast extract, beef extract, and peptone). These 

different nitrogen sources have a significant effect on biomass 

production and enzyme activity compare to control [Table 7]. Among 

all the nitrogen sources used, yeast extract was found to be the best 

nitrogen source for biomass production (456.6 mg/100 ml) and enzyme 

activity (2.89 U/ml). It is followed for enzyme activity, respectively, 

by peptone (2.72 U/ml) and beef extract (2.35). Between the nitrogen 

sources used, (NH4)
2
 SO

4
 showed the lowest biomass production 

(180 mg/100 ml) and chitinase activity (1.04 U/ml).

Several Trichoderma species are able to produce many enzymes like 

chitinase involved on biocontrol of many soil-borne pathogenic fungi. 
However, the production of these enzymes depends on many factors 

such as incubation periods, pH, temperature, carbon sources, and 

nitrogen sources. Among the 20 strains screened, the results of this 

study showed that the strains TG4 identify by 18S rRNA sequencing 

T. asperellum showed the maximum zone of inhibition after 5 days 

of incubation. Optimization of chitinolytic activity of TG4 showed a 

maximum chitinase and biomass production at 5 days of incubation at 

30°C, pH 6. The decrease of chitinase yield after the optimum period 

of incubation was probably due to the reduced nutrient level of the 

medium affecting the enzyme synthesis by the fungus [12,13]. Variation 

of chitinase production of pH and temperature was observed by many 

authors. Similarly, to our results Mallikharjuna Rao et al. [14], Ulhoa 

and Peberdy [15] found maximum chitinase production at 30°C and 

pH 6. Sandhya et al. [13] found maximum chitinase production after 

96 h of incubation at pH 4 using Trichoderma harzianum in submerged 

fermentation. Nampoothiri et al. [12] also observed maximum 

chitinase after 96 h of incubation at 30°C, pH 4.5 with T. harzianum in 

solid-state fermentation. Aida et al. [16] showed high level of chitinase 

production in culture medium with pH 5 at 30°C for 5 days at shaking 

condition using Aspergillus terreus species. Increase in chitinase 

production at acidic pH in the present study was in coincidence with 

the results of El-Katatny et al. [17], in T. harzianum Rifai. Among the 

various carbon sources tested, colloidal chitin showed the maximum 

biomass and chitinase production. Same results were observed by 

Sandhya et al. [13] and Nampoothiri et al. [12]. Rao et al. [16] also 

showed that maximum chitinase production was observed when 

chitin or dried cell walls of S. rolfsii were incorporated in the media. 

The production of extracellular enzymes like chitinase increases 

significantly when Trichoderma spp. are grown in media supplemented 

with either autoclaved mycelium or isolated purified host fungal cell 

walls [18,19]. Our results showed that yeast extract was the best 

nitrogen source for biomass and chitinase production by Trichoderma 

strains. Similar results was reported by Nampoothiri et al. [12], 

while Sandhya et al. [13] reported that peptone and tryptone showed 

maximum enzyme production by T. harzianum.

4. SUMMARY

The present study reports the factors affecting chitinase production 

by Trichoderma strains. Of the 20 Trichoderma strains isolated, 

five showed chitinolytic activity. Among the five strains, TG4 

Table 4: Effect of temperature on chitinase activity by Trichoderma 

asperellum.

Temperature (°C) Biomass production 

(mg/100 ml)

Enzyme activity 

(U/ml)

4 88.0±0.33 0.45±0.11

15 161±0.73 0.88±0.05

20 201±0.47 1.39±0.08

25 353.3±0.31 2.54±0.04 

30 378.2±0.33 2.99±0.08

35 333.3±0.42 1.86±0.13

40 203.3±0.44 1.08±0.07

Table 5: Effect of carbon sources on chitinase activity by Trichoderma 

asperellum.

Carbon sources Biomass production 

(mg/100 ml)

Enzyme activity 

(U/ml)

Control 46.6±1.33 0.15±0.01

Sucrose 411.6±1.57 1.76±0.08

Maltose 280±1.53 1.12±0.03

Galactose 180±0.86 0.94±0.05

Glucose 246.6±0.77 1.23±0.05

Colloidal chitin 553.3±0.46 2.01±0.01

Table 6: Effect of colloidal chitin concentration by Trichoderma 

asperellum.

Colloidal chitin 

concentration (%)

Biomass production 

(mg/100 ml)

Chitinase activity 

(U/ml)

0.1 80±0.51 0.19±0.01

0.5 233.3±1.40 1.96±0.03

1.0 353.3±1.11 2.81±0.02

1.5 280±0.76 1.24±0.01

2.0 130±0.47 0.74±0.01

Table 7: Effect of nitrogen sources on chitinase activity by Trichoderma 

zasperellum.

Nitrogen sources Biomass production 

(mg/100 ml)

Enzyme activity 

(U/ml)

Control 40±0.37 0.45±0.06

NaNO
3

303.3±0.51 1.90±0.04

(NH
4
)

2
SO

4
180±0.73 1.04±0.02

Yeast extract 456.6±0.53 2.89±0.03

Beef extract 410±0.4 2.35±0.02

Peptone 436.6±0.18 2.72±0.02
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(T. asperellum) showed maximum chitinase activity. Optimization 

studies on T. asperellum showed maximum chitinase activity at 5 days 

of incubation, pH 6.0, and 30°C temperature. Addition of colloidal 

chitin and yeast extract as carbon and nitrogen sources, respectively, 

greatly influenced the chitinolytic activity of Trichoderma strains. 

These observations, thus, confirmed that T. asperellum (TG4) could be 

a potential fungus for the production of extracellular chitinase.
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ABSTRACT: The present investigation reports the fungal Aflatoxins 
contamination in groundnut samples collected in different locations in the 
Rayalaseema area, Andhra Pradesh, India. Aflatoxins were extracted by liquid-
liquid extraction method using chloroform solvent. The qualitative and 
quantitative analysis of aflatoxins present in the samples was done using TLC 
and HPLC techniques. Among the eight samples in the study two samples S3 
and S6 were less infected with aflatoxin-producing fungi, and hence aflatoxins 
were detected in HPLC study. Samples S1 and S4 consist of only B2 and G2 
aflatoxins respectively. The chromatogram obtained for sample S2 shows two 
peaks representing G2, B2 aflatoxins with 0.84 ng/g, 13.0 ng/g quantity. Sample 
S5 was also found to have two peaks representing G2, B2 aflatoxins with 10.9 
ng/g, 0.55 ng/g quantity respectively. Sample S8 chromatogram consists of two 
peaks represents aflatoxin G1 and G2 with 0.89 ng/g, 13.3 ng/g quantity 
respectively. Among the samples in the study, a high number of aflatoxins was 
identified in sample S7. In S7 sample aflatoxin G1, G2 and B2 were identified. 
The quantity of aflatoxin G1 was found to be very high (20.6 ng/g) and 
Remaining aflatoxins G2 and B2 were found to be 3.7 ng/g, 4.7 ng/g 
respectively. Based on the results findings for the analysis of aflatoxins in 
groundnut samples six samples were found to be contaminated with aflatoxins. 
Even though the aflatoxins content found less amount, crop management 
practices that reduce infection in the field and during harvesting may help to 
prevent the contamination of ground nuts from fungal strains. 

INTRODUCTION: Aflatoxins are mycotoxins 
produced by two species of Aspergillus, a fungus 
found especially in areas with hot and humid 
climates 1. These aflatoxins are occurred in food 
products such as groundnuts, tree nuts, maize, rice, 
figs and other dried foods, spices, crude vegetable 
oils, and cocoa beans, as a result of fungal 
contamination before and after harvest.  
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14 aflatoxins are mostly studied and among them 
only six of these molecules (B1, B2, G1, G2, M1, 
and M2) are normally found in foods. The most 
toxic among all types, aflatoxin B1, is produced by 
both A. flavus and A. parasiticus 2, 3.  

As aflatoxins are known to be genotoxic and 
carcinogenic, exposure through food should be kept 
as low as possible. Because of potential health 
hazards to humans, regulatory levels have recently 
been documented. Currently, the worldwide range 
of limits for aflatoxin B1 (AFB1) and total AF 
(AFT) are 1-20 and 0-35 ng/g, respectively 4-8. 
Many researchers have developed several methods 
for the determination of aflatoxins in food items 9-13.  
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In India, there are fewer investigations have been 
reported in the determination of aflatoxins in 
groundnut samples 14, 15. But various studies have 
been reported on groundnut samples in different 
countries 16-26. Study of aflatoxin contamination in 
groundnut samples is useful not only for domestic 
consumption but also for the export market in 
India. In this study, the presence of aflatoxin 
contamination in groundnut samples collected from 
various regions of Rayalaseema area, AP, India 
was detected.  

MATERIALS AND METHODS: 
Collection of Samples: The groundnut samples 
used for aflatoxin analysis were collected in 
godowns, oil refinery situated in Jammalamadugu, 
Proddatur, Kadapa, and Kurnool situated in 
Rayalaseema, Andhra Pradesh, India. The sample 
collection details and codes for collected samples 
were given in Table 1.   

Instrumentation: TLC plates were used for 
separation. Denver electronic analytical balance 
(SI-234) used for weighing of samples and 
standards. pH of the mobile phase was adjusted by 
using Systronics digital pH meter.  

Chromatographic separation was performed on a 
PEAK chromatographic system equipped with LC-
P7000 isocratic pump; Rheodyne injector with 20 
μl fixed volume loop. Separation was achieved on 
Inertsil ODS Column (250 mm × 4.6 mm, 5 um); 
variable wavelength programmable UV detector 
UV7000. Peak Chromatographic integrated 
software version 1.06 used for data HPLC. 
Ultrasonicator 1.5 liter was used to sonicating the 
mobile phase and samples. 

TABLE 1: SAMPLE COLLECTION LOCATIONS 
S. no. Sample location Sample code 

1 Rural godowns, Jammalamadugu, 
Kadapa District, AP 

S1 

2 Oil industries, Jammalamadugu, 
Kadapa District, AP 

S2 

3 Rural godowns, Proddutur, Kadapa 
District, AP 

S3 

4 Oil industries, Proddutur, Kadapa 
District, AP 

S4 

5 Oil industries, Kadapa, Kadapa 
District, AP 

S5 

6 Oil industries, Karnool, Karnool 
District, AP 

S6 

7 Rural godowns, Karnool, Karnool 
District, AP 

S7 

8 Rural godowns, Nandyal, Karnool 
District, AP 

58 

    

    
FIG. 1: SAMPLES COLLECTED FOR AFLATOXIN ANALYSIS 

Materials: Analytical standard aflatoxins B1, G1, 
B2, and G2 were purchased from Sigma Aldrich. 
Water, acetonitrile, and methanol used were of 
HPLC grade and were purchased from Merck 
chemicals private limited, Mumbai. 

Samples and mobile phase were filtered using 0.2µ 
nylon membrane filter paper purchased from 
Merck- Millipore private limited, Mumbai. 

Preparation of Standard Solution: Accurately 
measured 0.1 ml from aflatoxin B1 and G1, 0.4 ml 
from aflatoxin B2 and G2 were made up to 20 ml 
separately using methanol. Standard concentration 
having 10 ng/ml aflatoxin was obtained. From this 
required dilutions were prepared accurately. An 
equal volume of the prepared four aflatoxins B1, 
B2, G1, and G2 were mixed, and the mixed 
solution was used for HPLC analysis.  



Ommi et al., IJPSR, 2019; Vol. 10(3): 1312-1318.                                         E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1314 

Extraction of Aflatoxins from GroundNut 
Samples: The method described by Ghali et al., 
2009 27 was used for the extraction of aflatoxins, 
briefly an accurate 10 g ground-up test sample was 
extracted with 40 mL methanol and water (80:20, 
v/v) solution by shaking vigorously for 30 min in a 
sealed flask. One g of sodium chloride and 20 mL 
of n-hexane were added before the extraction. The 
extract was filtered through Whatman no. 5 filter 
paper. The filtrate was centrifuged for 15 min at 
4000 × g and the upper hexane phase was discarded 
while the lower methanol phase was used. 

TLC Separation of Aflatoxins: The plate was first 
eluted with anhydrous ethyl ether, dried up in a 
fume hood for 5 min, and developed with 

chloroform and acetone in the ratio of 9:1 (v/v) at 
same direction 28. The TLC plate was visually 
examined under ultraviolet light at 366 nm. 

HPLC analysis of Aflatoxins:  
Method Conditions: HPLC analysis was carried 
for the quantification of Aflatoxins present in the 
samples. For HPLC analysis, the method described 
by Saqer et al., 2009 29 was adopted. 
Chromatographic separation was carried on Inertsil 
ODS C-18 (250 × 4.6 mm; 5µ id) column using 
water, acetonitrile, and methanol in the ratio of 
60:20:20 (v/v) as mobile Phase at a flow rate of 1.0 
ml/min. UV detection was carried at a wavelength 
of 365 nm. A sample volume of 20 µL was injected 
into the HPLC column maintained at 40 ºC. 

      
FIG. 2: TLC SEPARATION OF ISOLATED AFLATOXINS 

Construction of Calibration Curve: The prepared 
aflatoxins calibration curve dilutions were analyzed 
in the HPLC method. 10 mg of the standard was 
accurately weighed and dissolved into 100 ml of 
methanol to prepare a standard stock solution of 10 
µg/ml. This standard solution was further diluted to 
prepare 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 µg/ml. The peak 
area response of each aflatoxin was used for the 
construction of the calibration curve by considering 
prepared concentrations on x-axis and peak area 
response on the y-axis.  

The obtained regression equation was used for the 
estimation of aflatoxin content in Groundnut 
samples. An equal volume of the prepared four 
aflatoxins B1, B2, G1 and G2 were mixed, and the 
mixed solution was used for HPLC analysis. 
Individual standards also analyzed in the same 
conditions for the identification of compounds in 
combined solutions.  

RESULTS AND DISCUSSION: Most 
agricultural commodities are susceptible to several 
diseases caused by fungi, viruses and insect pests. 
Fungi are free-living organisms capable of 
surviving in the environment (soil, air, and water) 
and can easily find their way into crop products 
especially when the weather conditions are 
suitable. They are also surviving in the soil without 
crops. They cause diseases that may contaminate 
the crops with deadly toxins. The toxins produced 
by fungi are called mycotoxins (Myco=fungus; 
toxin=poison). Aspergillus flavus and Aspergillus 
parasiticus have also been reported as a pathogen 
of man, animal, and plant. Aflatoxins produce by 
these fungal strains are reported as the most potent 
hepatocarcinogens among all the known natural 
and synthetic compounds. A very small amount of 
aflatoxin in the feed (10-20 ppb) can produce fatal 
liver cancer in young animals. 
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Aflatoxins have also been implicated in human 
diseases. Groundnut is an important crop in India 
where thousands of tons are being produced 
annually for domestic use and also for exporting to 
various countries. Rayalaseema area in Andhra 
Pradesh is popular for growing groundnut crop 
across its four districts. Various storage go downs, 
and oil extraction units are located in these 
districts. This study demonstrated that aflatoxins 
B2, G1 and G2 were detected in contaminated 
groundnut samples collected in various areas of 
Rayalaseema as shown in Table 1. In particular, 
groundnut samples collected from Rural godowns, 
Kurnool (S7) consist of a high amount of Aflatoxin 
G2 (20ng/g). However, aflatoxins were not 
detected in all of the collected samples.  

Qualitative determination of the presence of 
aflatoxins was done by thin layer chromatography 
in the samples. TLC results show prominent spots 
for each aflatoxin. Total 8 extracted samples were 
subjected to TLC, and among them, two samples 
S3 and S6 were found negative to identify any 
spots on the plates. Sample S7 shows three spots 
indicating the presence of three aflatoxins in the 
sample. Samples S2, S5, and S9 shows two spots 
and remaining are found to have only one spot on 
it. The results of aflatoxin TLC separation study 
were given in Fig. 2. 

HPLC analyses of collected naturally contaminated 
red groundnut samples showed the presence of 
aflatoxins. The number of aflatoxins present in the 
samples was estimated using standard aflatoxin 
calibration curve. A calibration curve was obtained 
in the concentration range of 0.5-3.0 ng/ml for all 
the 4 standard aflatoxins. Standard regression 
equation was found to be y = 16084x+1130 with R² 
= 0.999 for G1, y = 25078x+1846 with R² = 0.998 
for G2, y = 24758x – 2884 with R² = 0.998 for B1 
and y = 18615x + 3928 with R² = 0.999 for B2 
aflatoxins respectively. The obtained standard 
regression equation was used for the estimation of 
aflatoxin content in samples. The standard 
chromatogram was given in Fig. 3. Linearity 
results were given in Table 3, and calibration 
curves were shown in Fig. 4. 

 
FIG. 3: STANDARD CHROMATOGRAM 

TABLE 2: GROUNDNUT (PEANUT) SAMPLE RESULTS FOR AFLATOXIN ANALYSIS 
S. no. Sample Compound Peak Area Amount Present (ng/g) 

1 S1 B2 25319.2 11.491 
2 S2 G2 3957.5 0.841 

B2 28065.1 12.966 
3 S3 No peak --- BDL 
4 S4 G2 21369.4 7.785 
5 S5 G2 29113.5 10.873 

B2 4952.1 0.550 
6 S6 No peak --- BDL 
7 S7 G2 11023.5 3.659 

G1 34282.6 20.612 
B2 12768.3 4.7490 

8 S8 G2 35132.8 13.273 
G1 15254.9 8.782 

TABLE 3: STANDARD CALIBRATION CURVE RESULTS FOR AFLATOXIN 
S.  
no. 

Concentration in  
µg/ml 

Peak Area obtained for 
G2 G1 B2 B1 

1 0.5 15281.3 8925.9 13246.7 8924.6 
2 1 26387.4 17247.3 22368.1 21354.3 
3 1.5 38245.1 25654.5 32124.5 35267.6 
4 2 52316.8 33287.7 40687.9 47258.1 
5 2.5 65241.7 41264.2 51236.3 59637.2 
6 3 76928.4 49283.1 59367.1 70210.3 
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FIG. 4: STANDARD CALIBRATION CURVE 

The chromatograms of samples S3 and S6 did not 
show any detection which confirms that the 
aflatoxins present in these samples were found to 
be below the detection limit or the samples don’t 
infect with aflatoxin producing fungi. HPLC 
chromatograms of samples S1 Fig. 5 and S4 Fig. 6 
show only a single peak representing B2 aflatoxin 
and G2 aflatoxin when compared to its standard 
retention time.  

The quantity of the B2 aflatoxin was also 
calculated and was found to be 11.49 ng/g, and G2 
aflatoxin in S4 sample was found to be 7.78 ng/g. 
The chromatogram obtained for sample S2 Fig. 7 
shows two peaks representing G2 and B2 aflatoxins 
with 0.84 ng/g and 13.0 ng/g quantity respectively. 
Sample S5 also found two peaks representing G2 
and B2 aflatoxins with 10.9 ng/g and 0.55 ng/g 
quantity respectively Fig. 8. Sample S8 
chromatogram consists of two peaks represents 
aflatoxins G1 and G2 when compared to its 
standard retention time with 0.89 ng/g, 13.3 ng/g 
quantity Fig. 9 respectively. Among the samples in 
the study, the high number of aflatoxins were 
identified in sample S7 Fig. 10. In S7 sample 
aflatoxins G1, G2, and B2 were identified. The 
quantity of aflatoxin G1 was found to be very high 
(20.6 ng/g) and remaining G2 and B2 were found 
to be 3.7 ng/g, 4.7 ng/g respectively.    

  
     FIG. 5: HPLC CHROMATOGRAMS OF SAMPLE S1        FIG. 6: HPLC CHROMATOGRAMS OF SAMPLE S4            

  
     FIG. 7: HPLC CHROMATOGRAMS OF SAMPLE S2       FIG. 8: HPLC CHROMATOGRAMS OF SAMPLE S5 

  
     FIG. 9: HPLC CHROMATOGRAMS OF SAMPLE S8      FIG. 10: HPLC CHROMATOGRAMS OF SAMPLE S7 
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The values obtained were high in some samples but 
within the effective limit and could present a direct 
health risk and an economic liability to farmers if 
these are typical currently. This study may be the 
first study to determine the concentration of 
aflatoxins in groundnut samples in Rayalaseema 
district. However, not all the groundnut samples 
measured were contaminated with aflatoxins. Some 
of them had concentrations of aflatoxins below the 
detection limit of our analytical methods.  

Therefore, comprehensive investigations of the 
aflatoxin contamination source are needed to 
address this question. Stain identification study on 
fungal species found on contaminated groundnut 
samples may help to determine which fungal 
species associated with the nuts for the release of 
aflatoxins. Crop management practices that reduce 
infection in the field and harvesting may help to 
prevent the contamination of ground nuts from 
fungal strains.  

CONCLUSION: In summary, the present study 
indicates that groundnut samples collected in 
Rayalaseema area are contaminated with aflatoxins. 
Our findings suggest that aflatoxin contaminated 
groundnut samples consumption may affect not 
only human health but also the health of animals 
and birds. However, since there are no samples 
consist of minimum effective dosage in all 
collected samples. Hence, it is confirmed to have 
the fungal contaminated groundnut samples were 
found that presence of aflatoxins in collected 
samples.  
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ABSTRACT 
The velocity and density of binary mixtures of diethyl malonate with formamide, dimethylformamide and 
dimethylacetamide were experimentally measured at temperatures (303.15, 308.15, 313.15, 318.15)K. Various 
acoustic and thermodynamic parameters were evaluated using experimental data, the results have been discussed 
based on molecular interactions and geometric effects of the components in the mixture. FT-IR spectral analysis 
gives evidence of molecular association. 
Keywords: Diethyl Malonate, Ultrasonic Velocity, Density, Acoustical, Molecular Interactions. 
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INTRODUCTION 
Ultrasonic velocity measurement is highly sensitive due to molecular interactions and can be used to 
provide qualitative information about the physical nature and strength of molecular interactions in binary 
liquid mixtures. The analysis of excess thermodynamic properties of liquid mixtures can be used to obtain 
the information   about the energetic and structural effects and packing phenomena in the mixtures.1, 2 The 
variation of the properties with temperature and composition of mixtures is complex due to the presence 
of hydrogen-bonded interactions between the component molecules.3 
Diethyl malonate (DEM) is a colorless fragrant liquid used in the synthesis of vitamin B1 and vitamin B6, 
barbiturates, pharmaceutical, agrochemical industrial products, flavors, fragrance compounds. It is also 
used for the synthesis of drugs such as chloroquine and in paint and spice industries. 
Amides are key molecules because of containing the carbonyl and amino functional groups in the same 
molecular unit (peptide bond), which is of pivotal relevance for biochemical purposes as models for 
describing intermolecular interactions in proteins or nucleic acids.  
Formamide (FA) is the simplest amide molecule, which is used as a model to study the behavior of 
amides in the liquid phase. The inclusion of alkyl chains in the −NH2 group leads to remarkable changes 
in the hydrogen bonding ability of amides and thus, the substituted amide molecules such as N, N-
dimethylformamide(DMF), N, N-dimethylacetamide(DMA) have also been the subject of research 
interest. DMF is primarily used as a solvent in the production of polyurethane products and acrylic fibers, 
pharmaceutical industry, formulation of pesticides, manufacture of fine chemicals, synthetic leathers, 
fibers, films, surface coatings and more importantly its mixture with supercritical CO2 is of major interest 
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in supercritical fluid extraction in separation processes. DMA is a dipolar aprotic solvent. It is used as a 
solvent in the production of acrylic, pharmaceuticals, antibiotics and polyimide resins. 
The hydrogen-bonded network in pure FA is characterized by the formation of two H-bonds per molecule 
on average, whereas the structure of DMF is characterized by intermolecular interactions through 
dipole−dipole mechanisms.4-7 Knowledge of excess mixing properties of a binary mixture is used in the 
design process in the chemical and petrochemical industries.8 Because of the fascinating nature of these 
compounds, the author has been worked on these amides. 

 
EXPERIMENTAL 

In the present investigation, the author made use of a pulse-echo interferometer (MODEL M-81) for the 
measurement of ultrasonic velocities of pure liquids and liquid mixtures supplied by the Mittal 
Enterprises, New Delhi for velocity measurements. Densities (ρ) of pure liquids and all liquid mixtures 
are measured by employing a 10−5 m3 double-arm pycnometer at (303.15, 308.15, 313.15 and 318.15) K 
as described by Nikam et al.9 It is calibrated using conductivity water with 995.61 kg m−3 as its density at 
303.15 K. Thermostat is employed to maintain the constancy in temperature and with an accuracy of 
±0.01K. The weighings are carried using METTLER TOLEDO (Switzerland make) ABB5-S/F ACT 
digital balance with an accuracy of ±0.01mg. The experimental samples, Diethyl malonate, amide such as 
Formamide, N,N–dimethylformamide, N,N– dimethylacetamide used in the present study are of high-
quality samples, obtained from S.D.  Fine chemicals, India with purity > 99%. Comparison of 
experimental values with literature values at all temperatures are shown in Table-1.10-13 It is evident from 
Table-1, that there is good agreement between the experimental and reported values. 
From the experimental data, various acoustical parameters were evaluated using the following standard 
equations: 

 Mean molar volume (V) evaluated by the equationV = M / ρ                                  
 Excess volume (VE):VE = V – (V1X1+V2X2)  
 Adiabatic compressibility (βad):βad = 1/ ρ U2   
 Deviation in adiabatic compressibility (Δβad): = βad - (βad1 X1 + βad2 X2) 
 Intermolecular free length (Lf

E):Lf = K (βad) ½ 
 Excess intermolecular free length (Lf

E):Lf
E = Lf - (Lf1X1+ Lf2X2)  

    
Where, Lf1 and Lf2 are the individual intermolecular free length values of pure liquids in the binary 
mixtures.  

Redlich-Kisterequation: YE=YM
real-YM

ideal 
 
The standard deviations σ (YE) were calculated by using the relation 

σ (YE) = Σ[(Yexp
E - Ycal

E)2/m-n]1/2  
  
Where, m is the number of experimental data points and n is the number of coefficients considered and 
(n=3 in the present calculation). Ycal

E has been obtained from the above equation using the best - fit values 
of Ai.  

Table-1: Comparison of Experimental Values with Literatures Data [10-13] at 308.15K 
 
 
 
 
 
 
 
 
 
 
[a] Reference 10;  [b] Reference   11;  [c] Reference   12; [d] Reference   [13]. 

Liquid Density (Kg cm-3) Velocity (ms-1) 
Expt. Lit. Expt. Lit. 

Diethylmalonate 
(DEM) 

1038.2 1038.7 [a] 
1038.8 [b] 

1267.2 1267.2 [a] 

Formamide 1119.9 1119.9 [c] 1576.0 1578.0 [d] 
N,N-dimethyl 

formamide 
934.10 934.7 [c] 1424.0 1420.0 [c] 

N,N-dimethyl 
acetamide 

927.6 927.1 [c] 1426.0 1423.0 [c] 
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RESULTS AND DISCUSSION 
Experimental values of densities and velocities of pure liquids with literature values are reported in Table-
1. There is a good agreement between the experimental values with the literature values. The values of 
density (ρ) and ultrasonic velocity (U) along with the excess properties for diethyl malonate with 
formamide, N, N-dimethylformamide and N, N-dimethylacetamide from temperatures (303.15 to 318.15) 
K are summarized in Tables-2,4 and 6. The values of coefficients and standard deviations are 
incorporated in Tables-3, 5 and 7. The non-rectilinear behavior of ultrasonic velocity, compressibility and 
other thermo dynamical parameters of liquid mixtures with changing mole fractions are attributed to the 
difference in the size of the molecules and strength of interactions. 
The variation of ultrasonic velocity in a solution depends upon the increase or decrease of intermolecular 
free length after mixing the components, reported by Eyring and Kincaid14. The intermolecular free length 
and ultrasonic velocity are interdependent. The ultrasonic velocity decreases if the intermolecular free 
length increases or vice versa as a result of the mixing of components. This is observed in the present 
investigation for DEM + FA, DEM + DMF, and DEM + DMA systems. It is also observed that velocity 
decreases with an increase in temperature at any concentration. The ultrasonic velocity values decrease 
with the increase of temperature due to the breaking of hetero and homo molecular clusters at high 
temperatures. 
 

Table-2:  System-1: Diethyl Malonate (X1) + Formamide (X2) Ultrasonic Velocities, Densities, Excess Molar 
Volume, Deviation in Adiabatic Compressibility, and Excess Free Length 

Mole 
fraction 

X1 

Velocity 
(U) 
ms-1 

Density 
(ρ) 

Kgm-3 

Ad. 
Comp. 

βad  ×10-

10 m2N-1 

Mol.Vol.   
V 

10-6m3 

mol-1 

Int Mol. 
Free 

Length Lf 
10-10m 

VE         
10-6m3 

mol-1 

Δβad      
×10-10  

 m2N-1 

Lf
E

               
10-10m 

303.15K 
0.0000 
0.0282 
0.0613 
0.1007 
0.1483 
0.2071 
0.2815 
0.3786 
0.5109 
0.7015 
1.0000 

1584.0 
1576.5 
1566.9 
1555.5 
1541.6 
1524.3 
1502.3 
1472.9 
1431.2 
1370.0 
1276.0 

1124.4 
1144.1 
1148.7 
1154.6 
1159.7 
1164.3 
1163.0 
1154.3 
1135.0 
1102.4 
1044.2 

22.315 
21.723 
21.374 
20.957 
20.493 
19.956 
19.407 
18.795 
18.047 
17.026 
15.593 

40.057 
42.205 
45.354 
49.048 
53.561 
59.160 
66.597 
76.789 
91.509 
114.127 
153.390 

0.938 
0.925 
0.918 
0.909 
0.898 
0.887 
0.874 
0.860 
0.843 
0.819 
0.784 

0.000 
-1.048 
-1.649 
-2.417 
-3.302 
-4.366 
-5.361 
-6.182 
-6.453 
-5.438 
0.000 

0.000 
-0.402 
-0.528 
-0.681 
-0.824 
-0.967 
-1.016 
-0.974 
-0.833 
-0.573 
0.000 

0.000 
-0.008 
-0.011 
-0.013 
-0.016 
-0.019 
-0.020 
-0.019 
-0.016 
-0.011 
0.000 

308.15K 
0.0000 
0.0282 
0.0613 
0.1007 
0.1483 
0.2071 
0.2815 
0.3786 
0.5109 
0.7015 
1.0000 

1576.0 
1568.4 
1558.7 
1547.3 
1533.2 
1515.8 
1493.6 
1464.3 
1422.6 
1361.1 
1267.2 

1119.9 
1140.2 
1144.9 
1151.3 
1156.4 
1161.9 
1159.6 
1150.2 
1130.9 
1097.5 
1038.2 

22.179 
21.573 
21.221 
20.796 
20.328 
19.776 
19.237 
18.641 
17.896 
16.881 
15.467 

40.218 
42.348 
45.505 
49.189 
53.714 
59.286 
66.788 
77.057 
91.844 
114.636 
154.277 

0.935 
0.922 
0.914 
0.905 
0.895 
0.883 
0.870 
0.857 
0.840 
0.815 
0.781 

0.000 
-1.086 
-1.704 
-2.510 
-3.418 
-4.552 
-5.535 
-6.349 
-6.649 
-5.599 
0.000 

0.000 
-0.416 
-0.546 
-0.707 
-0.855 
-1.013 
-1.052 
-0.996 
-0.853 
-0.589 
0.000 

0.000 
-0.008 
-0.011 
-0.014 
-0.017 
-0.020 
-0.021 
-0.019 
-0.016 
-0.011 
0.000 

313.15K 
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0.0000 
0.0282 
0.0613 
0.1007 
0.1483 
0.2071 
0.2815 
0.3786 
0.5109 
0.7015 
1.0000 

1564.0 
1556.4 
1546.4 
1535.3 
1521.3 
1503.8 
1481.5 
1452.2 
1410.6 
1349.5 
1256.0 

1115.5 
1136.6 
1141.3 
1147.6 
1153.0 
1158.7 
1156.3 
1147.6 
1127.9 
1094.2 
1033.6 

21.928 
21.313 
20.953 
20.540 
20.073 
19.518 
18.981 
18.377 
17.642 
16.643 
15.263 

40.377 
42.485 
45.646 
49.346 
53.871 
59.449 
66.979 
77.236 
92.089 
114.973 
154.963 

0.929 
0.916 
0.908 
0.899 
0.889 
0.877 
0.865 
0.851 
0.834 
0.810 
0.775 

0.000 
-1.123 
-1.754 
-2.565 
-3.498 
-4.656 
-5.651 
-6.528 
-6.833 
-5.790 
0.000 

0.000 
-0.416 
-0.546 
-0.707 
-0.855 
-1.013 
-1.052 
-0.996 
-0.853 
-0.589 
0.000 

0.000 
-0.009 
-0.011 
-0.014 
-0.017 
-0.021 
-0.021 
-0.020 
-0.017 
-0.012 
0.000 

318.15K 
0.0000 
0.0282 
0.0613 
0.1007 
0.1483 
0.2071 
0.2815 
0.3786 
0.5109 
0.7015 
1.0000 

1555.0 
1547.2 
1537.1 
1525.4 
1511.2 
1493.7 
1471.3 
1441.8 
1399.8 
1338.1 
1244.0 

1110.9 
1132.3 
1137.5 
1144.2 
1149.9 
1155.6 
1153.2 
1144.7 
1124.3 
1092.3 
1031.2 

21.766 
21.142 
20.772 
20.335 
19.860 
19.308 
18.771 
18.159 
17.429 
16.392 
15.007 

40.544 
42.647 
45.801 
49.491 
54.016 
59.609 
67.160 
77.426 
92.383 
115.175 
155.324 

0.926 
0.913 
0.905 
0.895 
0.884 
0.872 
0.860 
0.846 
0.829 
0.804 
0.769 

0.000 
-1.134 
-1.778 
-2.607 
-3.549 
-4.704 
-5.692 
-6.578 
-6.804 
-5.892 
0.000 

0.000 
-0.427 
-0.567 
-0.717 
-0.867 
-1.030 
-1.071 
-1.027 
-0.880 
-0.609 
0.000 

0.000 
-0.008 
-0.011 
-0.014 
-0.017 
-0.020 
-0.021 
-0.019 
-0.016 
-0.011 
0.000 

 
Table-3: System-1: Diethyl Malonate (X1) + Formamide (X2) Values of Coefficients  

and Standard Deviations (σ) 
Temp K A0 A1 A2 A3 A4 

Excess  Volume 
303.15K -50.3966 -50.3966 -35.8056 289.8139 -235.9330 1.2020 
308.15K -54.3572 -54.3572 -40.8851 311.7159 -250.8513 1.3217 

313.15K -57.1002 -57.1002 -42.7438 329.2229 -265.5036 1.3862 

318.15K -55.7029 -55.7029 -42.5581 322.9679 -260.6330 1.3221 
Deviation in Adiabatic Compressibility 

303.15K -27.0202 -27.0202 -19.6702 141.8961 -117.0868 0.6056 
308.15K -28.7257 -28.7257 -21.6897 151.0658 -123.5680 0.6519 

313.15K -29.8700 -29.8700 -22.2449 157.5288 -129.0791 0.6765 

318.15K -28.2361 -28.2361 -21.1765 148.0792 -121.9610 0.6300 
Excess Inter Molecular Free Length 

303.15K -0.5726 -0.5726 -0.4180 3.0135 -2.4804 0.0129 
308.15K -0.6118 -0.6118 -0.4642 3.2248 -2.6299 0.0139 

313.15K -0.6397 -0.6397 -0.4784 3.3814 -2.7630 0.0145 

318.15K -0.6063 -0.6063 -0.4575 3.1887 -2.6179 0.0135 
 

Excess Molar Volume (VE) 
In the present systems DEM+FA, DEM+DMF, DEM+DMA, the variation in excess molar volumes are 
represented in Fig.-1.The excess molar volumes are negative over the entire composition range at all 
experimental temperatures and atmospheric pressure. 
The sign of VE of a system depends upon the relative magnitude of expansion and contraction of the two 
liquids due to mixing.  The factors that are mainly responsible for the volume expansion i.e., positive 
values of VE are: 

1. The geometry of molecular structure if it does not favor fitting of the molecules with each other. 
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2. Disruption of one or both components in a system. 
3. The rupture of H-bonding of one compound by the other, or breaking up of associates held 

together by weaker physical forces such as dipole or dipole-induced dipole interactions or by any 
other Van der Waal forces. 

4. Due to the steric hindrance of the compounds which opposes the proximity of the constituent 
molecules. 

The negative VE arises due to the dominance of the following factors: 
1. Hetero-molecular association through the formation of H-bond often termed as strong  specific 

interaction 
2. Association through weaker physical forces such as dipolar force or any other forces.     
3. Accommodation of molecules of one component into the interstitial spaces of the structural 

network other component molecules. 
Table -4: System-2 : Diethyl Malonate (X1) + N, N Dimethylformamide (X2) Ultrasonic Velocities, Densities, 

Excess Molar Volume, Deviation in Adiabatic Compressibility,  and Excess Free Length 
 

Mole 
fraction 

X1 

Velocity 
(U) 
ms-1 

Density 
(ρ) kgm-

3 
 

Ad. Comp. 
βad  ×10-10 

m2N-1 

Mol.Vol.   
V 

10-6 m3 

mol-1 

Int Mol. 
Free 

Length Lf 
10-10m 

VE         
10-6m3 

mol-1 

Δβad      
×10-10  

m2N-1 

Lf
E

               
10-10m 

303.15K 
0.0000 
0.0534 
0.1125 
0.1786 
0.2527 
0.3366 
0.4321 
0.5421 
0.6699 
0.8203 
1.0000 

1436.0 
1428.5 
1419.6 
1409.8 
1398.8 
1386.2 
1371.8 
1354.1 
1332.3 
1306.6 
1276.0 

939.3 
955.1 
971.6 
985.2 
997.5 
1009.6 
1020.3 
1029.6 
1036.3 
1041.3 
1044.2 

21.954 
21.365 
20.742 
20.173 
19.616 
19.032 
18.445 
17.808 
17.128 
16.395 
15.593 

77.813 
81.390 
85.317 
89.969 
95.340 
101.421 
108.521 
116.830 
126.816 
138.788 
153.390 

0.930 
0.917 
0.904 
0.891 
0.879 
0.866 
0.852 
0.838 
0.821 
0.804 
0.784 

0.000 
-0.456 
-1.002 
-1.341 
-1.573 
-1.829 
-1.951 
-1.950 
-1.624 
-1.022 
0.000 

0.000 
-0.249 
-0.495 
-0.644 
-0.730 
-0.781 
-0.760 
-0.697 
-0.564 
-0.341 
0.000 

0.000 
-0.005 
-0.010 
-0.012 
-0.014 
-0.015 
-0.014 
-0.013 
-0.011 
-0.006 
0.000 

308.15K 
0.0000 
0.0534 
0.1125 
0.1786 
0.2527 
0.3366 
0.4321 
0.5421 
0.6699 
0.8203 
1.0000 

1424.0 
1416.6 
1407.6 
1398.1 
1387.3 
1374.9 
1360.7 
1343.5 
1322.3 
1297.0 
1267.2 

934.1 
951.2 
966.9 
980.3 
992.3 
1004.3 
1014.9 
1024.2 
1031.2 
1035.8 
1038.2 

21.708 
21.096 
20.493 
19.941 
19.395 
18.823 
18.244 
17.623 
16.955 
16.240 
15.467 

78.246 
81.721 
85.732 
90.427 
95.833 
101.964 
109.096 
117.446 
127.442 
139.523 
154.277 

0.925 
0.912 
0.898 
0.886 
0.874 
0.861 
0.848 
0.833 
0.817 
0.800 
0.781 

0.000 
-0.582 
-1.071 
-1.398 
-1.628 
-1.871 
-2.004 
-2.013 
-1.735 
-1.093 
0.000 

0.000 
-0.279 
-0.513 
-0.653 
-0.736 
-0.784 
-0.768 
-0.702 
-0.572 
-0.349 
0.000 

0.000 
-0.005 
-0.010 
-0.013 
-0.014 
-0.015 
-0.015 
-0.013 
-0.011 
-0.007 
0.000 

313.15K 
0.0000 
0.0534 
0.1125 
0.1786 
0.2527 
0.3366 
0.4321 
0.5421 
0.6699 
0.8203 
1.0000 

1396.0 
1389.4 
1381.4 
1373.0 
1363.5 
1352.4 
1339.6 
1324.5 
1305.3 
1282.4 
1256.0 

930.2 
947.3 
963.3 
976.4 
988.5 
1000.5 
1011.1 
1020.2 
1027.5 
1031.7 
1033.6 

20.951 
20.379 
19.809 
19.306 
18.808 
18.280 
17.747 
17.195 
16.583 
15.941 
15.263 

78.575 
82.065 
86.047 
90.781 
96.208 
102.342 
109.499 
117.906 
127.911 
140.090 
154.963 

0.908 
0.896 
0.883 
0.872 
0.861 
0.849 
0.836 
0.823 
0.808 
0.792 
0.775 

0.000 
-0.586 
-1.126 
-1.435 
-1.672 
-1.942 
-2.085 
-2.075 
-1.835 
-1.148 
0.000 

0.000 
-0.279 
-0.513 
-0.653 
-0.736 
-0.784 
-0.768 
-0.702 
-0.572 
-0.349 
0.000 

0.000 
-0.005 
-0.010 
-0.013 
-0.014 
-0.015 
-0.015 
-0.013 
-0.011 
-0.007 
0.000 
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318.15K 
0.0000 
0.0534 
0.1125 
0.1786 
0.2527 
0.3366 
0.4321 
0.5421 
0.6699 
0.8203 
1.0000 

1392.0 
1384.7 
1376.4 
1367.2 
1356.9 
1345.2 
1331.8 
1315.8 
1295.6 
1271.6 
1244.0 

925.8 
944.5 
959.6 
973.2 
985.4 
997.5 
1008.2 
1017.5 
1025.3 
1029.6 
1031.2 

20.930 
20.300 
19.742 
19.206 
18.685 
18.142 
17.592 
17.016 
16.372 
15.704 
15.007 

78.948 
82.300 
86.378 
91.079 
96.510 
102.659 
109.815 
118.229 
128.186 
140.365 
155.324 

0.908 
0.894 
0.882 
0.870 
0.858 
0.845 
0.832 
0.819 
0.803 
0.786 
0.769 

0.000 
-0.723 
-1.166 
-1.509 
-1.740 
-1.994 
-2.137 
-2.119 
-1.925 
-1.236 
0.000 

0.000 
-0.268 
-0.501 
-0.628 
-0.705 
-0.756 
-0.745 
-0.672 
-0.557 
-0.344 
0.000 

0.000 
-0.005 
-0.010 
-0.013 
-0.014 
-0.015 
-0.015 
-0.013 
-0.011 
-0.007 
0.000 

 
In the present investigation, the negative VE values indicate the specific interactions such as 
intermolecular hydrogen bonding and also interstitial accommodation of the mixing components because 
of the difference in molar volumes15. The negative VE values are also due to the difference in the 
dielectric constants of the liquid components of the binary mixtures. The negative VE values for all the 
studied systems may be attributed to dipole-dipole interactions between the component liquids of the 
mixtures resulting in the formation of electron donor-acceptor complexes.16-17 
 

Table -5: System-2: Diethyl Malonate (X1) + N, N Dimethylformamide (X2) Values of Coefficients and Standard 
Deviations (σ) 

Temp K A0 A1 A2 A3 A4 ฀ 

Excess  Volume 

303.15K 0.3340 0.3340 -3.8649 -4.9934 8.0390 0.0779 
308.15K -0.1375 -0.1375 -0.8580 -3.6545 0.0168 0.0260 
313.15K -0.3361 -0.3361 -0.9217 -2.9464 -0.1134 0.0351 
318.15K -1.1197 -1.1197 1.9894 -0.8378 -8.8901 0.0548 

Deviation in Adiabatic Compressibility 
303.15K -1.1291 -1.1291 -2.0648 -1.1916 2.3042 0.0159 
308.15K -1.3046 -1.3046 -1.2159 -0.7766 0.1512 0.0081 
313.15K -1.3220 -1.3220 -1.1810 -0.4762 -0.0429 0.0123 
318.15K -1.6579 -1.6579 -0.2006 0.1657 -2.7077 0.0181 

Excess Inter Molecular Free Length 
303.15K -0.0220 -0.0220 -0.0438 -0.0246 0.0513 0.0003 
308.15K -0.0258 -0.0258 -0.0260 -0.0158 0.0054 0.0002 
313.15K -0.0269 -0.0269 -0.0258 -0.0090 0.0007 0.0003 
318.15K -0.0342 -0.0342 -0.0045 0.0055 -0.0578 0.0004 

 
Due to the presence of acid-base interactions between DEM and FA, DMF and DMA molecules, VE 
values are negative. The importance of acid-base interactions between t-butyl alcohol and N,N-
dimethylformamide and N,N-dimethylacetamide were predicted by Nam-Tran18 to assess the interactions 
of lewis acid-base system. To explain the nature of intermolecular interaction among amides chosen for 
study i.e (FA, DMF and DMA)   assumed as lewis bases and diethyl malonate as lewis acid.  Since FA 
has high dielectric constant values (ε = 109 at 25 C̊)19, it can act as excellent electron donor and can easily 
form complexes with another component of liquid binaries, when compared with the DMF (ε = 36.7 at 
25 C̊) and DMA (ε =37.80 at 25 C̊).  Hence due to the high dielectric constant value of FA, the strength of 
the interaction is more in case of (DEM+FA), when compared with (DEM+DMF) and (DEM+ DMA) 
systems. 
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Table -6: System-3 : Diethyl Malonate (X1) + N, N Dimethylacetamide (X2) Ultrasonic Velocities, Densities, Excess 
Molar Volume, Deviation in Adiabatic Compressibility,  and Excess Free Length 

Mole 
fraction 

X1 

Velocity 
(U) ms-1 

Density 
(ρ) Kgm-

3 

Ad. 
Comp. 

βad  ×10-

10 m2N-1 

Mol.Vol.   
V 

10-6m3 

mol-1 

Int Mol. 
Free 

Length 
Lf 

10-10m 

VE         
10-6m3 

mol-1 

Δβad      
×10-10  

m2N-1 

Lf
E

               
10-10m 

303.15K 
0.0000 
0.0634 
0.1322 
0.2071 
0.2889 
0.3787 
0.4776 
0.5872 
0.7091 
0.8458 
1.0000 

1438.0 
1428.6 
1418.1 
1406.9 
1394.4 
1380.4 
1364.8 
1346.9 
1326.5 
1302.8 
1276.0 

931.8 
944.6 
958.1 
972.6 
986.4 
999.0 

1009.9 
1019.9 
1028.6 
1036.5 
1044.2 

22.192 
21.605 
20.989 
20.352 
19.712 
19.075 
18.443 
17.788 
17.107 
16.374 
15.593 

93.496 
97.130 

101.009 
105.135 
109.723 
114.903 
120.808 
127.479 
135.065 
143.657 
153.390 

0.935 
0.922 
0.909 
0.895 
0.881 
0.867 
0.852 
0.837 
0.821 
0.803 
0.784 

0.000 
-0.165 
-0.407 
-0.767 
-1.079 
-1.275 
-1.295 
-1.185 
-0.905 
-0.499 
0.000 

0.000 
-0.168 
-0.330 
-0.473 
-0.573 
-0.618 
-0.597 
-0.529 
-0.405 
-0.236 
0.000 

0.000 
-0.003 
-0.006 
-0.008 
-0.010 
-0.011 
-0.010 
-0.009 
-0.007 
-0.004 
0.000 

308.15K 
0.0000 
0.0634 
0.1322 
0.2071 
0.2889 
0.3787 
0.4776 
0.5872 
0.7091 
0.8458 
1.0000 

1426.0 
1416.4 
1406.1 
1394.9 
1382.7 
1369.2 
1353.8 
1336.3 
1316.3 
1293.2 
1267.2 

927.6 
940.9 
954.6 
968.8 
982.5 
994.7 

1005.8 
1015.3 
1023.8 
1031.6 
1038.2 

21.922 
21.323 
20.712 
20.083 
19.458 
18.846 
18.222 
17.587 
16.924 
16.212 
15.467 

93.920 
97.521 

101.386 
105.538 
110.150 
115.391 
121.308 
128.050 
135.700 
144.350 
154.277 

0.929 
0.916 
0.903 
0.889 
0.875 
0.862 
0.847 
0.832 
0.816 
0.799 
0.781 

0.000 
-0.227 
-0.515 
-0.883 
-1.210 
-1.386 
-1.440 
-1.309 
-1.022 
-0.620 
0.000 

0.000 
-0.189 
-0.356 
-0.502 
-0.599 
-0.631 
-0.617 
-0.544 
-0.420 
-0.250 
0.000 

0.000 
-0.003 
-0.006 
-0.009 
-0.011 
-0.011 
-0.011 
-0.010 
-0.007 
-0.004 
0.000 

313.15K 
0.0000 
0.0634 
0.1322 
0.2071 
0.2889 
0.3787 
0.4776 
0.5872 
0.7091 
0.8458 
1.0000 

1404.0 
1395.0 
1385.3 
1374.8 
1363.4 
1350.7 
1336.5 
1320.2 
1301.5 
1280.0 
1256.0 

923.2 
937.3 
951.2 
965.1 
978.9 
991.3 

1002.2 
1011.7 
1020.0 
1027.5 
1033.6 

21.352 
20.761 
20.174 
19.584 
18.990 
18.404 
17.823 
17.227 
16.607 
15.945 
15.263 

94.367 
97.889 

101.741 
105.948 
110.565 
115.789 
121.738 
128.503 
136.201 
144.918 
154.963 

0.917 
0.904 
0.891 
0.878 
0.865 
0.851 
0.838 
0.824 
0.809 
0.792 
0.775 

0.000 
-0.322 
-0.639 
-0.971 
-1.311 
-1.526 
-1.571 
-1.444 
-1.138 
-0.702 
0.000 

0.000 
-0.189 
-0.356 
-0.502 
-0.599 
-0.631 
-0.617 
-0.544 
-0.420 
-0.250 
0.000 

0.000 
-0.004 
-0.007 
-0.009 
-0.011 
-0.012 
-0.012 
-0.010 
-0.008 
-0.005 
0.000 

318.15K 
0.0000 
0.0634 
0.1322 
0.2071 
0.2889 
0.3787 
0.4776 
0.5872 
0.7091 
0.8458 
1.0000 

1384.0 
1375.4 
1366.1 
1356.1 
1345.2 
1333.3 
1319.9 
1304.5 
1286.7 
1266.5 
1244.0 

918.6 
933.4 
947.6 
962.4 
976.0 
988.3 
999.5 

1009.5 
1017.9 
1025.3 
1031.2 

20.852 
20.268 
19.695 
19.109 
18.541 
17.987 
17.430 
16.858 
16.266 
15.644 
15.007 

94.840 
98.305 

102.135 
106.250 
110.889 
116.141 
122.071 
128.795 
136.486 
145.229 
155.324 

0.906 
0.893 
0.881 
0.868 
0.855 
0.842 
0.829 
0.815 
0.800 
0.785 
0.769 

0.000 
-0.372 
-0.703 
-1.118 
-1.427 
-1.605 
-1.657 
-1.559 
-1.246 
-0.769 
0.000 

0.000 
-0.204 
-0.372 
-0.507 
-0.602 
-0.642 
-0.621 
-0.550 
-0.427 
-0.256 
0.000 

0.000 
-0.003 
-0.006 
-0.009 
-0.011 
-0.011 
-0.011 
-0.010 
-0.007 
-0.004 
0.000 

 



 
  Vol. 13 | No. 1 |707 – 722| January - March | 2020 

 

714 
MOLECULAR INTERACTIONS IN LIQUID BINARIES                                                                                                    Ch. Udayalakshmi et al. 

It is also possible that addition of DEM to the FA may induce the mutual dissociation of hydrogen-
bonded structures among the FA molecules and subsequent formation of new hydrogen bonds (>C=O: 
∙∙∙∙∙∙∙∙HN<) between lone pair of electrons of proton acceptor oxygen atom of >C=O group of DEM and 
proton of >N−H group of FA. Thus, the formation of the hydrogen bonding phenomenon is more 
pronounced which is substantiated by the considerable contraction in volume producing negative values 
of VE in the studied liquid binaries20. Diagram underneath shows the existence of H-bond formation 
between DEM and FA molecule. 

 
Hydrogen bonding in DEM+FA mixture 

 

The obtained values of molar volumes for DEM, FA, DMF, DMA are 153.390, 40.057, 77.813, and 
93.496,10-6 m3·mol-1 respectively at 303.15 K.  From these values we can assume that fitting of smaller 
molecules into the voids created by the bigger molecules is most favorable in (DEM+FA) rather than 
(DEM+DMF) and (DEM+DMA) liquid binaries. 
From the Tables-2, 4 and 6 the minima of excess molar volumes for the binary mixtures at 303.15 K is as 
follows: For DEM + FA (VE= -6.453 x10-6 m3 mol-1 at X1=0.5109), for DEM + DMF (VE= -1.951 x 10-6 
m3 mol-1 at X1=0.4321) and for DEM + DMA it is found to be(VE = -1.295 x 10-6 m3 mol-1 at X1= 
0.4776). The same type of trend can be observed for all other temperatures also. It is to be noted that the 
interaction between DEM and amide molecules in the mixtures decreases when more CH3 groups are 
present in the amide molecule as evident from a comparison of VE values.  
Thus, hydrogen bonding, the higher dielectric constant and small size of the FA molecules make 
(DEM+FA) mixture to exhibit stronger interactions when compared with (DEM+DMF) and 
(DEM+DMA) binaries. Among the DMF and DMA binaries, the less negative values of  VE  in the case 
of (DEM+DMA) mixture may be ascribed due to the bulkiness of three methyl groups in DMA make it 
less available for interstitial accommodation. The order of magnitude of VE of DEM+FA, DMF, DMA at 
minima is as follows: 

(DEM + FA) > (DEM + DMF) > (DEM + DMA) 
Table -7: System-3 : Diethyl Malonate (X1) + N, N Dimethylacetamide (X2) Values of Coefficients and Standard 

Deviations (σ) 
Temp K A0 A1 A2 A3 A4 ฀ 

Excess  Volume 
303.15K -1.5982 -1.5982 2.8258 2.8863 -0.3867 0.0202 
308.15K -1.4235 -1.4235 1.7988 2.6948 -0.0900 0.0151 
313.15K -1.6446 -1.6446 3.8072 3.0083 -4.3952 0.0208 
318.15K -1.0135 -1.0135 0.4862 0.9430 0.4266 0.0255 

Deviation in Adiabatic Compressibility 
303.15K -1.0888 -1.0888 -0.0741 0.6230 0.2151 0.0027 
308.15K -1.0350 -1.0350 -0.4512 0.3268 0.4343 0.0044 
313.15K -1.1317 -1.1317 0.0276 0.4981 -0.5864 0.0037 
318.15K -1.0459 -1.0459 -0.6015 0.1410 0.2954 0.0045 

Excess Inter Molecular Free Length 
303.15K -0.0216 -0.0216 0.0006 0.0144 0.0033 0.0001 
308.15K -0.0204 -0.0204 -0.0081 0.0082 0.0087 0.0001 
313.15K -0.0228 -0.0228 0.0024 0.0123 -0.0138 0.0001 
318.15K -0.0210 -0.0210 -0.0121 0.0044 0.0064 0.0001 
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Further, as the temperature increases from 303.15 K to 308.15 K, the magnitude of VE values also 
increases, this tendency can be explained as with the increase of temperature, the strength of interaction 
among the liquid components also increases. Rastogi et al.21 reported that, as temperature increases, 
thermal energy activates the molecule, this would increase the rate of association of unlike molecules22. A 
similar interpretation is observed by G.V. Ramarao23.VE values decreases (become more negative) with 
increase in temperature of the mixture, specify that the expansion in volume due to increase in 
temperature of the system seems to be dominated by more favorable fitting of smaller molecules into the 
voids of bigger aggregating molecules at higher temperatures leading to a contraction in volume, hence 
resulting in more negative values of VE with rising in temperature24,25. 
The strength of strong interaction with temperature is in the order:  
 
    318.15>315.15>308.15>303.15) K 
 
Deviations in Adiabatic Compressibility 
In the present system DEM + FA, DEM + DMF, DEM + DMA, the deviations in adiabatic 
compressibility are represented in Fig.-2. The deviations in excess adiabatic compressibility are negative 
over the entire composition range at all the experimental temperatures and atmospheric pressure. The 
deviation in adiabatic compressibility can be explained by taking into consideration of the following 
factors.26 

a. Loss of dipolar association  
b. the difference in size and shape of component molecules which lead to a decrease in velocity 

and increase incompressibility 
c.  Breaking up of hydrogen bonding 
d.  Dipole-dipole interaction or  
e. Hydrogen bonded  association 
f. Complex formation between unlike molecules  

 

Table-8: FTIR Stretching Frequencies for the Binary Mixtures of DEM + Amides 
DEM + FA 

X1 C=O(st) Δυ N-H(st) 
0.0 - 3342.7 
0.5 1715.45 14.86 3300.5 
1.0 1730.31 - 

 

Table-9; FTIR Stretching Frequencies for the Binary Mixtures of DEM + Amides 
DEM+DMF 

X1 C=O (st) Δυ  
0.0 - -  
0.5 1723.25 7.06  
1.0 1730.31 -  

DEM+DMA 
X1 C=O (st) Δυ  
0.0 - -  
0.5 1727.35 2.96  
1.0 1730.31 -  

 

The first three factors influence the increase in free length hence increase in the interspace between the 
molecules consequently sound waves travel longer distances in mixtures than in pure components 
resulting in the positive deviations in adiabatic compressibility and the other three factors constitute the 
decrease in free length, hence decrease in interspace between the molecules in mixtures; consequently, 
sound waves travel smaller distances in mixture than in pure components, this would result in the 
negative deviations in the adiabatic compressibility. 
In general sign and magnitude of (Δβad) depends on two factors (i) increase in free length, due to loss of 
dipolar association, breaking up of hydrogen bonding27 and difference in size and shapes of the molecules 
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and (ii) decrease in free length as a result of dipole-dipole interactions, hydrogen bonding association and 
complex formation between the component molecules. According to Fort and Moore28, negative excess 
compressibility is an indication of strong hetero molecular interaction in the liquid mixture, while a 
positive sign indicates weak interaction and is attributed to dispersion forces (London forces).  
Figure-2 illustrates that Δβad values are negative over the entire mole fraction of DEM at all temperatures 
and the absolute value of Δβad increases linearly with the increase of temperature. The negative sign in 
deviation of adiabatic compressibility values of mixture indicates that the mixture is less compressible 
than that of pure liquids. Interstitial accommodation of FA into the voids of DEM is most favorable in 
(DEM+FA), rather than (DEM+DMF) and (DEM+DMA), which leads to the molecular aggregation and 
thus the more compact structure in binary mixtures. Dipole-dipole interactions, the formation of acid-base 
complexes and H-bonding (in DEM+FA) among the components of DEM and FA/DMF/DMA in the 
binary mixture lead to an increase in sound velocity and negative deviation incompressibility is observed. 
Thus, based on the magnitude of negative values in Δβad, the order of the interaction in the amides under 
investigation with DEM is as follows: 
  

(DEM+FA) > (DEM+DMF) > (DEM+DMA) 
 
At any particular concentration, negative values of adiabatic compressibility increase with the increase in 
temperature. The negative Δβad values indicate a closer approach of unlike molecules and hence stronger 
interaction between components of mixtures at all temperatures.  
Thus Δβad also supports the occurrence of strong specific interaction in the binary mixtures of DEM+FA, 
DMF and DMA and the negative values of Δβad increases with temperature, which suggests the increase 
of specific interactions with enhanced thermal energy of molecules.29 Hence, values of Δβad are observed 
to follow the trend: (318.15 > 313.15 > 308.15 > 303.15) K. This supports the inference drawn from VE. 

 
Excess Intermolecular Free Length (Lf

E) 
The deviations in intermolecular free length for the systems DEM+FA, DEM+DMF and DEM+DMA are 
presented in Fig.-3. The Lf

E values are found to be negative in all compositions at all temperatures. The 
intermolecular free length is the distance between the surfaces of the neighboring molecules. The sign and 
magnitude of the observed values of Lf

E are found to depend on several physical and chemical 
contributions. The physical contributions comprise the dispersion forces and non-specific physical weak 
interactions that lead to positive values in Lf

E. Chemical contributions involve breaking up of hydrogen-
bonded structures if any, resulting in positive Lf

E values and specific interactions such as the formation of 
new hydrogen bonds, charge transfer complex formation and strong dipole-dipole interaction between 
component molecules result in negative Lf

E values, making the system more ordered due to increased- 
intermolecular interaction.30 The positive deviations of Lf

E are predominant when the breaking of 
hydrogen-bonded structures occurs.  The negative Lf

E values are predominant when charge transfer 
complex formation and strong dipole-dipole interaction occur. The negative Lf

E values indicate that the 
sound wave has to travel a longer distance. This may be attributed to the dominant nature of interactions 
between unlike molecules. 
In the present study, the excess intermolecular free length is negative and has the same sign as that of 
deviation in adiabatic compressibility (Δβad). The negative Lf

E values for all the systems indicate the 
existence of strong molecular interaction between the components. The molecular interactions are in the 
order of: 

DEM + FA > DEM + DMF > DEM + DMA 
 
For each of the three systems, the Lf

E values decrease with the increase of temperature from (303.15 to 
318.15) K. This may be explained in terms of breaking of complexes with the increase kinetic energy of 
the molecules, and hence the association between, unlike molecules increases. This causes the lowering of 
the distance between the unlike molecules. 
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Fig.-1: Variation of Excess Molar Volume with the Mole Fraction of DEM for the System DEM+ FA, DMF  

and DMA 
FT- IR SPECTRAL ANALYSIS 
FT-IR Spectroscopy is useful to study the inter and intra molecular hydrogen bonding between the 
components. We can assess molecular interactions by analyzing band shifts and band shapes.  
The FT- IR spectra of pure and binary liquid mixtures of DEM and all solvents (FA, DMF and DMA) are 
measured over the entire range of composition and spectra are reported for 1:1 composition. The IR 
frequencies for the above system are shown in the Tables-8 and 9. N-H stretching for pure FA appears at 
3314.27cm-1.  The N-H stretching for DEM+FA observed is 3300.15cm-1. 
 

 
 

Fig.-2: Variation of Deviation in Adiabatic Compressibility with the Mole Fraction of DEM for the System 
DEM+FA, DMF and DMA 

 

 
Fig.-3: Variation of Excess Intermolecular Free Length with the Mole Fraction of DEM for the System 

DEM+ FA, DMF and DMA 
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Fig.-4: FT-IR spectrum of DEM (pure) 

 
Fig.-5: FT-IR Spectrum of FA (Pure) 

 

The variation in the wave number of these bands may be attributed to the formation of intermolecular 
hydrogen bonding of the N-H-O involving –NH2 group of formamide and C=O group of DEM. Similar 
intermolecular hydrogen bonding in alkyl amines and a cyclic amide (NMP) with different solvents are 
reported by many researchers.31 In the case of DEM+DMF and DEM+DMA systems, as there is no active 
hydrogen, the possibility of intermolecular hydrogen bonding may be ruled out.   However, the complex 
formation between DEM + DMF and DEM+DMA is through dipole-dipole interaction.  The IR spectrum 
of pure DEM exhibits a sharp intense band at 1730.3 cm-1. The C=O stretching frequency observed for 
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equimolar mixtures is (1715.45, 1723.25, 1727.35) cm-1 respectively. By comparing the experimental FT-
IR spectra of the equimolar binary mixtures Figs.-6, 8, and10 with their respective pure compounds Figs.-
4, 5, 7 and 9, we can observe significant shifts in the wave numbers. These shifts are caused by strong 
intermolecular interactions like hydrogen bonding between the oxygen in the C=O group of DEM and 
hydrogen in N-H group in case of FA, and strong dipole-dipole interactions in case of DEM+DMF and 
DEM+DMA. Thus, the FT-IR analysis proves intermolecular hydrogen bonding and dipole-dipole 
interactions in the equimolar binary mixtures in the above systems. From the above (Δυ) values we can 
substantiate that the strength of the interaction is in the order of: 

DEM + FA > DEM + DMF > DEM + DMA 
 

 
Fig.-6:  FT-IR Spectrum of DEM 0.5+FA0.5 

 
 

Fig.-7: FT-IR Spectrum of Pure DMF 



 
  Vol. 13 | No. 1 |707 – 722| January - March | 2020 

 

720 
MOLECULAR INTERACTIONS IN LIQUID BINARIES                                                                                                    Ch. Udayalakshmi et al. 

 

 
 

Fig.-8: FT-IR Spectrum of DEM 0.5 +DMF0.5 

 
Fig.-9: FT-IR Spectrum of Pure DMA 

 
Fig.-10: FT-IR Spectrum of DEM0.5+DMA0.5 
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CONCLUSION 
This paper reports experimental data of velocity and density for the binary mixtures of DEM+ 
FA/DMF/DMA measured at temperatures from 303.15K to 318.15K over the whole composition range. 
The excess molar volumes are negative for all the investigated systems, indicating strong intermolecular 
interactions. The DEM+FA are associated through H- bonding.  
Due to the large difference in molar volume, this system shows more interaction. DEM+DMF and 
DEM+DMA are associated with dipole-dipole interactions due to the lack of hydrogen bonds. Because of 
the bulkiness of the methyl groups in DMA molecule the interaction in DMA binary is less than that of 
DMF binary. All the excess functions VE

, ∆βad, Lf
E are negative. All the excess parameters are fitted to the 

Redlich-Kister polynomial equation. FT-IR spectral analysis gives strong evidence for the molecular 
association of amides. The specific interaction follows the order: 
 

DEM + FA > DEM + DMF > DEM + DMA 
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complex points like legislative issues, government,
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are accomplished by constant recovery of twitter
information what’s more, perform conclusion
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population are certain, negative, cheerful, tragic or
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parties in India like BJP, Congress TDP, YSRCP and
Janasena. Thinking about individuals’ feelings,
gatherings can distinguish their shortcoming and
take care of enhancement to satisfy society needs
and work towards fulfilling individuals prerequisites.
In this paper, utilizing content mining and
unsupervised lexical technique grouped tweets
identified with these parties to distinguish public
perception towards parties.
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Abstract 

The construction industry is increasing speedily and new technologies have emerged 

to face different difficulties in the construction industry. Nowadays recycling of waste and 

industrial byproducts is gaining popularity to make concrete environment-friendly material 

i.e Green Concrete. The recycling of waste and byproducts focuses an increasing interest 

worldwide due to the high environmental impact of the cement and concrete industries. 

Green concrete can be made by using industrial byproducts and hazardous solid wastes such 

as expanded fly ash, slag, sludge, etc. Use of green concrete, reduces the CO2 emission in 

atmosphere towards eco-friendly construction technique. Thus, green concrete is an 

outstanding substituent of cement as it is cheaper, because it uses waste products, saving 

energy consumption in the production. Due to rising interest in sustainable construction, 

engineers and architects are motivated to choose the materials which are more sustainable. 

Key words: Green Concrete, CO2 emission 

Introduction 

Concrete is the most extensively used building material in the world because of its 

beauty, strength and durability, among other benefits. Concrete is used in almost every type 

of construction, including homes, buildings, roads, bridges, airports and subways, just to 

name a few. And in an era of improved attention on the environmental impact of 

construction, concrete performs well when compared to other building materials. As with any 

building product, production of concrete and its ingredients does need energy that 

consecutively results in the generation of carbon dioxide, or CO2. The quantity of CO2 

produced during manufacturing and the net impact of using concrete as a building material is 

relatively small.  0.9 pounds of CO2 is released in manufacturing of one pound of cement 

which leads to global warming [1]. Hence there is need to search for eco friendly concrete. 

While a regular construction practices are guided by short term monetary 

considerations, sustainable construction is focused on best practices which emphasize on long 

term affordability, stability and effectiveness. At each stage of the life cycle of the 

construction, it increases ease and quality of life, while minimizing the pessimistic 

environmental impacts and increasing economic sustainability of the construction. Every 

infrastructure planned and constructed in a sustainable method reduces the use of resources 
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through the whole life cycle of the construction process in which the green concrete play a 

vital role in achieving the sustainable construction. Having so much of beneficial has led to 

popularity in construction world and one of the emerging technology in sustainable 

construction. Green concrete is marvel of present and tool for future when the natural 

resources are on the verge of extinction.    

Materials & Methods 

Fly ash: Fly ash is most used pozzolanic material all over the world. The quantity of fly ash 

produced is about 75 million tons per year, the disposal of which has become a major 

concern. Only about 5% of the full amount fly ash is utilized in India, the remaining of which 

has to be disposed. Instead of doing so, it can be utilized in a major way in the preparation of 

green concrete.  

Marble sludge powder: This requires a worn rethinking on ways and means of providing 

shelter and infrastructure for the community. possibly there is a necessity of making a 

concerted movement for developing innovative and alternative novel material for 

construction. Green Concrete is competent for sustainable development is characterized by 

use of industrial waste like marble powder, quarry dust, wood ash, paper pulp, etc, to 

decrease use of natural resource and energy and pollution of the environment. Use of such 

throw away material saves 14%-20% amount of cement. The concrete resistance to sulphate 

attack and alkali-aggregate reaction is highly enhanced.  

Quarry rock dust: It can be defined as The residue, tailing or other non-valuable waste 

material after the extraction and processing of rocks to form fine particles about 4.75mm  is 

defined as quarry dust. It is made while blasting, crushing, and screening coarse aggregate. It 

has rough, sharp and angular particles, and as such causes a increase in strength due to better 

interlocking. Its concrete experiences better sulphate and acid resistance and its permeability 

is less, compared to that of conventional concrete. However, the absorption of water by 

Quarry Rock Dust concrete is somewhat higher than Conventional Concrete.   

Recycle aggregate: Recycled coarse aggregates showed that physical and mechanical 

properties are of inferior quality and improvement in properties was identified after washing 

due to removal of old weak mortar adhered on its surface. Developments in all the 

engineering properties of hardened concrete were observed using washed recycled coarse 

aggregates. The compressive strength of four weeks hardened concrete containing 100% 

washed recycled aggregate was slightly lower than concrete prepared with natural aggregates.  

Ground Granulated Blast Furnace Slag(GGBFS): It is an excellent cementitious material. 

Slag is obtained by crushing molten iron slag which is nothing but a byproduct of iron and 

steel making from a blast furnace in water or steam, to make a granular glassy product that is 

then dried and grounded into a fine powder. alike  to fly ash, even GGBFS generates less heat 

of hydration. GGBFS is also responsible for improving durability as well as mechanical 

properties of concrete. Aggregates are mined from the rock mines and the rate with which 

concrete is produced there will be noteworthy reduction in naturally occurring materials. 

Disposal of construction and demolition waste has become a most important problem these 
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days, according to the report of Technology, Information, Forecasting, Assessment Council 

the total amount of waste from construction industry is estimated to be 12 to 14.7 million tons 

per annum. Out of which 7.8 million tons are concrete and brick waste. Because of increasing 

problems of these wastes, many countries have initiated researches to use these materials as 

source for green concrete. 

TABLE 1: REPLACEMENT MATERIALS FOR GREEN CONCRETE 

S.No Traditional 

Ingredients 

Replacement Materials for Green Concrete 

1 Cement Sludge ash, fly ash, etc. 

2 Coarse aggregates Silica fume, waste glass, etc. 

3 Fine aggregates  

 

Fine recycled aggregate, demolished brick waste, quarry 

dust, waste glass powder, marble sludge powder, rock dust 

and pebbles, artificial sand, waste glass, fly ash and micro 

silica, bottom ash of municipal solid waste. 

Use of Recycled Aggregates:  

Construction and destruction disposal has emerged as a foremost problem in all over 

the world. It is now extensively accepted that there is major potential for reclaiming and 

recycling demolished wreckage for use in value added applications to maximize economic 

and environmental benefits. As a result recycling industries grew up. Various measures aimed 

at reducing the use of primary aggregates and encouraging reuse and recycling have been 

now introduced by many governments worldwide.where it is technically, economically, or 

environmentally acceptable. In several parts of the world recycling industries converts low 

value waste into secondary construction material like aggregate grades, road materials and 

aggregate fines. The key engineering and toughness properties of it are alike to corresponding 

Normal Aggregate Concrete, providing the mixes are of equivalent strength achieved through 

adjustment in the weights of water and cement ratio. Overall, the practical benefits resulting 

from the current work are not only on environmental and economical fronts, but they could 

also supply the construction industry with technical information on a marketable product, 

which is presently   under-utilized. 

Use of Quarry Dust 

Common river sand is expensive due to excessive cost of transportation from natural 

sources. Also environmental problems will be created due to large-scale depletion of these 

sources. As environmental transportation and other constraints make the availability and use 

of river sand less attractive, a alternative or replacement product for concrete industry needs 

to be found. River sand is most commonly used fine aggregate in the production of concrete 

poses the problem of delicate shortage in various areas. In such a situation it can be an 

economic alternative to the river sand [3]. Quarry Rock Dust can be defined as residue, 

tailing or other non-voluble waste material after the extraction and processing of rocks to 

form fine particles less than 4.75mm. Use of Quarry rock dust as a fine aggregate in concrete 

draws serious attention of researchers and investigators. For the successful utilization of 
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various industrial by products, good attempts have been made to save environmental 

pollution in the recent past. In addition to this, an alternative source for the potential 

replacement of natural aggregates in concrete has gained good attention. The utilization of 

Quarry rock dust which can be called as manufactured sand has been accepted as a building 

material in the industrially advanced countries of the west for the past three decades. As a 

result of sustained research and developmental works undertaken with respect to increasing 

application of this industrial waste, of utilization of Quarry Rock Dust in the industrialized 

nations has been utilising more than 60% of its total production. The use of manufactured 

sand in India has not been much, when compared to some advanced countries. The durability 

of quarry dust concrete under sulphate attack is higher compared to conventional concrete.  

The durability of quarry dust concrete under acid action is also better than conventional 

concrete. The effects of quarry dust on the elastic modulus property are good with 

conventional concrete containing natural sand. The fine quarry dust tends to increase the 

amount of super plasticizers needed for the quarry mixes in order to achieve the rheological 

properties. Replacement of natural sand with Quarry Rock Dust, as full replacement in 

concrete is possible. However, it is advisable to carry out trial casting with Quarry Rock Dust 

proposed to be used, in order to arrive at the water content and mix proportion to suit the 

required workability levels and strength requirement.  

Advantages of Green Concrete 

Much change is not requisite for the preparation of green concrete compared to conventional 

concrete.   

 Reduces environmental pollution and consumption of cement overall 

 Have good thermal and acid resistance.   

 Compressive and split tensile strength is better with some materials compared to 

conventional concrete economical friendly   

Limitations of green concrete 

 Structures constructed with green concrete have relatively fewer Life than structures with 

conventional concrete.   

 Compressive strength and other characteristics are less compared to conventional concrete.   

 Water absorption, Shrinkage and creep are high compared to conventional concrete high.   

 Flexural strength is less in green concrete.  

Conclusions 

 There is momentous potential in waste materials to produce green concrete.   

 The replacement of traditional ingredients of concrete by waste materials and by products 

gives a prospect to manufacture Economical and environment friendly concrete.   

 biased replacement of ingredients by using waste materials and admixtures gives better 

compressive and tensile strength, improved sulphate resistance, decreased permeability 

and improved workability.   
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 The cost per unit volume of concrete with waste materials is lower than normal concrete  

 A detail life cycle analysis of green concrete by considering various parameters is very 

much necessary to understand the resultant concrete properties  
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Abstract 

Sun based vitality is a free, limitless asset, yet tackling it is a moderately new thought. 

The capacity to utilize sun based power for heat was the principal revelation. A Swiss 

researcher, Horace de Saussure, fabricated the principal warm sun powered authority in 

1767, which was later used to warm water and prepare nourishment. Creating power 

from sunlight based vitality was the subsequent disclosure. In 1839 a French physicist 

named Edmund Becquerel understood that the sun's vitality could deliver a "photovoltaic 

impact" (photograph = light, voltaic = electrical potential). During the 1880s, selenium 

photovoltaic (PV) cells were built up that could change over light into power with 1-2% 

effectiveness. In any case, how the transformation happened was not comprehended It 

was  until Albert Einstein proposed a clarification for the "photoelectric impact" in the 

mid 1900s, for which he won a Nobel Prize, that individuals started to comprehend the 

related photovoltaic impact. Sun oriented vitality is most looked for now in creating 

nations, the quickest developing section of the photovoltaic market. "Governments are 

discovering its measured, decentralized character perfect for filling the electric needs of 

the a huge number of remote towns in their nations." It is significantly more viable than 

the augmentation of costly electrical cables into remote regions, where individuals don't 

have the cash to pay for customary power. Sun oriented power is similarly as pragmatic 

in populated territories associated with the neighborhood electrical power matrix all 

things considered in remote regions. A normal home has all that anyone may wish upside 

territory to make enough sun homeward-bound power to produce all of its capability 

wants. With an inverter, which changes over direct current (DC) control from the sun 

based cells to substituting current (AC), which is the thing that most home machines run 

on, a sunlight based home can look and work especially like a home that is associated 

with an electrical cable." India is getting one of the world's fundamental makers of PV 

modules, with plans to control 100,000 towns and introduce sun based fueled phones in 

its 500,000 towns. Albeit sun powered innovation has incredibly improved as far as 

effectiveness and cost, it is still more costly than conventional vitality sources. 

Henceforth, consistent research is being done to additionally decrease creation expenses 
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and increment productivity to create more power. Solar powered vitality advancements 

offer a perfect, sustainable and local vitality source. The Objective  of this review article 

is the solar photovoltaic (SPV) frameworks for late advances and their rising 

applications in the present and future situation. 

 

Keywords: solar photovoltaic systems (SPV), Passivity Emitter and Rear Contact 

(PERC), Magnesium chloride. 

 

1. Introduction 

There are two primary kinds of sun oriented innovation. Photovoltaic 

(PV) and concentrated sunlight based power (CSP). Sun oriented PV innovation 

catches daylight to create electric power, and CSP bridles the sun's warmth and 

utilizations it to produce warm vitality that forces radiators or turbines. With 

these two types of sun powered vitality comes a wide scope of chances for 

specialized advancement. Here are probably the most recent rising/further 

creating sun oriented board advancements for 2019. Despite everything we utilize 

sunlight based power in these two structures today. There are just two essential 

weaknesses to utilizing sun based power: measure of daylight and cost of gear. 

The measure of daylight an area gets "changes enormously relying upon 

geological area, time of day, season and mists. 

PERC can represent either Passivated Emitter and Rear Cell or Passivated 

Emitter and Rear Contact. At its center, a PERC sun based cell is essentially a 

progressively productive sun oriented cell, implying that sun based boards 

worked with PERC cells can change over daylight into usable power all the more 

effectively. Sun powered boards produced using PERC sun oriented cells 

regularly perform superior to anything customary boards in both low-light 

conditions and high temperatures. PERC innovation helps productivity through 

the expansion of a layer to the rear of a customary sunlight based cell, which 

gives a few advantages to the cell's generation. PERC sunlight based cells are an 

energizing innovation due to the proficiency picks up they give over standard sun 

oriented cells. Also, moving to PERC producing doesn't require a ton of changes 

to existing cell fabricating forms. It's a moderately simple move for makers to 

begin delivering higher proficiency PERC cells at a low cost[1]. 

A PERC sunlight based cell isn't entirely different in development from a 

run of the mill photovoltaic sun oriented cell. The two kinds of sun powered 

innovation use silicon wafers to create a progression of electrons utilizing 

approaching sunlight based radiation, and the general development of the cell 

types is fundamentally the same as. The principle distinction between PERC cells 

and regular monocrystalline photovoltaic cells is the mix of a back surface 

passivation layer, which is a layer of material on the rear of the cells that gives 

three primary advantages that lift cell proficiency. 
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From front to rear side of the cell: 

 Screen-printed Silver paste 

front contact; 

 Anti-Reflective Coating 

(ARC); 

 Silicon wafers that form the 

P-N junction; 

 Aluminum Back Surface 

Field (Al-BSF); and 



    Figure 2. PERC Solar Cell 

The structure of a PERC solar cell 

from front to rear: 

 Screen-printed Silver paste 

front contact; 

 Anti-Reflective Coating 

(ARC); 

 Silicon wafers that form the 

P-N junction; 

 Local Aluminum Back 

Surface Field (Al-BSF); 

 Dielectric passivation layer; 

 SiNx Capping Layer; and 

 Screen-printed Aluminum 

paste layer 

 

Figure 1. Standard Solar Cell 
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PERC is another innovation intended to accomplish higher vitality transformation 

effectiveness by including a dielectric passivation layer the back of the cell.  

Sun based board effectiveness is controlled by the generation of power by sun oriented 

cells, which are thus affected by structure, electrical design, encompassing parts, and 

that's only the tip of the iceberg. Sun powered board effectiveness is an estimation of a 

sun based board's capacity to change over daylight into usable power. Most sun based 

boards are somewhere in the range of 15% and 20% productive, with exceptions on 

either side of the range. High-caliber sun based boards can surpass 22% productivity 

now and again, however most of photovoltaic boards accessible are not above 20% 

efficiency[2].  

Here are the main five best sun powered board makers in 2019 positioned dependent on 

the most noteworthy effectiveness sun oriented board they bring to the table: 

Sun Power (22.8%) 

LG (21.7%) 

REC Solar (21.7%) 

Panasonic (20.3%) 

Silfab (20.0%) 

A leap forward in the creation of sun based cells will make the up and coming age of sun 

based boards less expensive and more secure, and vows to quicken the advancement of 

sun powered vitality throughout the following decade, researchers said. Magnesium 

Chloride. While more than 90% of sun based boards available today are contained 

silicon semiconductors, the key fixing to changing over daylight into power, many 

accept the up and coming age of sun based boards will be made of a slight film 

innovation that utilizations limited coatings of cadmium telluride in sun based cells - this 

innovation vows to be an a lot less expensive and progressively proficient approach to 

connect with the photovoltaic procedure. One significant obstruction for cadmium 

telluride meager film cells is that they become profoundly temperamental during the 

assembling procedure, which as of now utilizes cadmium chloride. Specialists have 

concocted another, safe and apparently minimal effort approach to beat this obstacle by 

utilizing a material called magnesium chloride in supplant of cadmium chloride. 

Magnesium chloride is recouped from seawater, a plentiful asset, which makes the asset 

minimal effort, just as non-poisonous. Supplanting the assembling procedure with this 

material vows to build the productivity of these sun based cells from two percent to up to 

fifteen percent[3]. 

 

Applications 

At the point when the vast majority consider sun oriented PV frameworks they consider 

them a top rooftops or mounted for mechanical scale use. In any case, scientists are 

investigating various offbeat sun based applications that could vow to change the 

business. 
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1. Solar Roadways:Researchers are investigating approaches to really fix parkways 

and streets with sun powered boards that would then be utilized to send a lot of 

power to the framework. This would help defeat a significant obstruction to 

mechanical scale sun oriented, which rivals state takes steps to take up an 

excessive amount of land. Sun based roadways have just sprung up in the 

Netherlands. 

2. Floating Solar:Another approach to address land use concerns related with wide 

scale sunlight based is to raise sun oriented plants on the water, since over 70% 

of the Earth's surface is shrouded in water. A few specialists, including a French 

firm called Ciel et Terre, are exploring different avenues regarding this 

innovation. The organization has ventures set up in France, Japan, and England 

and different pieces of the world are additionally directing activities remembering 

a task for India and California in the U.S. 

3. Space Based Solar: Researchers are restoring an innovation that was first tried 

more than forty years prior in which space-based satellites catch daylight and 

convert it into microwave vitality that is then channeled back to earth. This sort 

of innovation vows to catch noteworthy more measure of daylight (almost 90%) 

since satellites can be situated to enhance light catch nonstop. India, China and 

Japan are putting intensely in these advancements right now[4]. 

 

 
 

Figure.3. Applications of Solar 

 

Conclusion 

Sun powered vitality advancements offer a perfect, sustainable and local vitality source. 

The reasonableness and earth safe nature of sunlight based power is affecting individuals 

around the world. As the cost of sun oriented power brings down and that of traditional 

energizes rises, photovoltaic "is entering another period of worldwide development." So 

much along these lines, that sun based power "will stay an astounding vitality choice, 

long after the flitting non-renewable energy source model blurs into smoke." The 

principle favorable position of the PERC cell structure is that it empowers makers to 

accomplish higher efficiencies than with standard sun based cells which are arriving at 
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their physical breaking points. With the present condition of the innovation, it is 

conceivable to accomplish up to 1% total increase in productivity. So this cell 

engineering is viewed as like introducing extraordinary compared to other potential for 

creating high productivity sun based boards at focused costs. Magnesium chloride is 

recouped from seawater, a bottomless asset. which is utilized in solar cells - this 

innovation vows to be an a lot less expensive and increasingly productive approach to 

connect with the photovoltaic procedure in the spot of Silicon. 
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ABSTRACT - A developed financial market is critical to overall economic development, and mutual funds play an active 

role in promoting a healthy capital market. Mutual funds are the fastest growing institutions in savings sector. Growing 

complications and risks in the stock market, rising tax rates and increasing inflation have pushed investors towards 

investments in mutual funds. A variety of mutual funds have witnessed the Indian market where an investor can form a 

highly diversified portfolio. So, an attempt is made to evaluate different investment styles through Cluster Analysis 

which helps the investors to minimize their risk and maximize their return. 

Key words : Cluster Analysis ,Mutual Funds, Performance Evaluation, Risk , Return, Sharpe ratio, Treynor ratio. 

I. INTRODUCTION  

The active involvement of mutual funds in promoting 

economic development can be seen not only in terms of 

their participation in the savings market but also in their 

dominant presence in the money and capital market. A 

developed financial market is critical to overall economic 

development, and mutual funds play an active role in 

promoting a healthy capital market. Mutual funds increase 

liquidity in the money market.[1] The assets holding pattern 

of mutual funds in the USA  indicates the dominant role of 

the mutual funds in the money and capital market.  

II. REVIEW OF LITERATURE 

Sondhi and Jain (2010) examined the market risk and 

investment performance of equity mutual funds in India. 

The study used a sample of 36 equity fund for a period of 3 

years. The study examined whether high beta of funds have 

actually produced high returns over the study period and 

revealed that, the category, size and ownership have been 

significant determinants of the performance of mutual fund 

schemes. 

Kalpesh, Mahesh (2012) evaluated the performance of 

Indian mutual funds through   relative performance index, 

risk-return analysis, Treynor’s measures, Sharpe’s measure, 
Jensen’s measure and Fama’s measure. The results of 

performance measures suggest that most of the mutual fund 

have given positive return during 2007 to 2011. 

Nanadhagopal, Varadharajan, Ramya, (2012) in their 

article opined that, in the past few years Mutual Fund has 

emerged as an effective tool for ensuring one's financial 

well being. 

Poornima, S. (2013) attempted to analyze about the 

performance of the growth oriented equity diversified 

schemes by using Sortino ratio. 102 growth oriented equity 

diversified schemes which were performing during the 

period April 2006 to March 2011 were selected for the 

study. The analysis using Sortino ratio depicts that out of 

102 funds, 97 funds were able to produce return more than 

minimum acceptable rate of return. Whereas 5 funds were 

found to produce return less than minimum acceptable rate 

of return. It also revealed the fact that careful evaluation 

using appropriate performance measure will lead the 

investor in selecting the best funds. 

Ashraf SH, Sharma D (2014)  made an  attempt to analyse 

the performance of equity mutual funds industry against 

risk free rate and benchmarks return over the five years 

samples consisting  10 growths oriented- open ended- 

equity mutual fund schemes belonging  to 5 public and 2 

private mutual fund companies. These funds are also 

observed to have high R2 values (Coefficient of 

Determination) indicating the better diversification of the 

fund portfolio. 

G.Brindha(2014) made an attempt to present a theoretical 

view on performance evaluation of mutual funds as 

Ultimately, it is important for an investor to study the risk 

and return involved in an investment, through which the 

investor can gain valuable information before investing in 

any mutual funds.  

Mili Kar, Parag Shil (2015) evaluated the performance of 

40 debt oriented open ended schemes having corresponding 

growth and dividend options. The empirical results reported 

that the variance of only 17.5 percent of total schemes was 

explained completely by  the market and in overall, NSE G-

Sec Composite Index outperformed the scheme returns. The 

study concludes there was no significant difference exists 

between Schemes Returns and NSE G-Sec Composite 

Index Returns.  
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III. RESEARCH METHODOLOGY 

1.1 RESEARCH OBJECTIVES 

 To determine the risk for the select mutual fund 

schemes through standard deviation, variance and 

systematic risk. 

 To compare the returns provided by the individual 

Mutual Fund schemes and the risk levels with 

their   market and risk free rates . 

 To understand how an investor with inadequate 

knowledge and an urge for investment can 

diversify his investment in mutual funds across 

various sectors and styles or objectives through 

Cluster Analysis. 

 

1.2 DATA AND METHODOLOGY 

The required data for the present study was secondary in 

nature.  A sample of 1500 schemes were selected for the 

present study. The selection of the schemes were made on 

the basis of the membership in NIFTY from June 2010 to 

June 2016. Out of them, the schemes which were not in 

operation and whose NAV is less than zero were 

eliminated. Finally the researcher was left with 581 

schemes belonging to 17 investment styles .The risk-free 

rate was 7%, the implied yield on the month-end auction of 

91-day Treasury Bills which was collected from RBI 

website. NIFTY was taken as Benchmark Index [2].  

3.2.1RETURN 

To compare the returns provided by the individual Mutual 

Fund schemes and the risk levels with their   market and 

risk free rates through risk-return analysis. For this monthly 

returns were calculated using daily NAVs for the sampled 

companies by using the following formula 

100
1

1
, 








t

tt
tj

NAV

NAVNAV
R  

Where 

Rt = Daily return of a mutual fund in the period t 

NAVt = Daily net asset value per unit of the 

mutual fund in the period t 

Return alone should not be considered as the basis of 

measurement of the performance of a mutual fund scheme, 

it should also include the risk taken by the fund manager 

because different funds will have different levels of risk 

attached to them. Risk associated with a fund, in a general, 

can be defined as variability or fluctuations in the returns 

generated by it. The higher the fluctuations in the returns of 

a fund during a given period, higher will be the risk 

associated with it. These fluctuations in the returns 

generated by a fund are resultant of two guiding forces. 

 

 

3.2.2 RISK 

The total risk of the mutual funds under consideration is 

measured by the standard deviation of the daily returns 

which was calculated as follows 

STANDARD DEVIATION 
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Where, 

S = Standard deviation (total risk) of the mutual fund 

n = Number of daily returns 

Rt = Daily returns of the mutual fund 

R  = Mean return of the mutual fund 

3.2.3 Treynor Measure  

This Index is a ratio of return generated by the fund over 

and above risk free rate of return (generally taken to be the 

return on securities backed by the government, as there is 

no credit risk associated), during a given period and 

systematic risk associated with it (beta).  

Symbolically, it can be represented as [4] 

Treynor's Index (Ti) = 
S

fRSR
T




  

Where, SR represents average return on the scheme, Rf is 

risk free rate of return and s is beta of the scheme. While a 

high and positive Treynor's Index shows a superior risk-

adjusted performance of a fund, a low and negative 

Treynor's Index is an indication of unfavorable 

performance.  

3.2.4 Sharpe Measure  

 In this model, performance of a fund is evaluated on the 

basis of Sharpe Ratio, which is a ratio of returns generated 

by the fund over and above risk free rate of return and the 

total risk associated with it. According to Sharpe, it is the 

total risk of the fund that the investors are concerned about. 

So, the model evaluates funds on the basis of reward per 

unit of total risk. 

 Symbolically, it can be written as 

Sharpe Index (Si) 
S

fRSR
S




  

Where 

SR = Scheme returns 

Rf = risk free returns 

σS = Standard deviation of the returns 

While a high and positive Sharpe Ratio shows a superior 

risk-adjusted performance of a fund, a low and negative 

Sharpe Ratio is an indication of unfavorable performance.  
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3.2.5 Jensen Measure 

This measure involves evaluation of the returns that the 

fund has generated vs. the returns actually expected out of 

the fund given the level of its systematic risk. The surplus 

between the two returns is called Alpha, which measures 

the performance of a fund compared with the actual returns 

over the period. 

Required return of a fund at a given level of risk (Bi) can be 

calculated as 

  ifmiifi RRRR    

Ri = Return of the security (mutual fund) i 

Rf = Risk – free return 

i = Risk – adjusted excess return of the mutual fund i 

i = Beta of the mutual fund i 

Rm = Return of the market portfolio 

i = Deviation or errors around the regression line  

3.2.6 Cluster analysis 

To understand how an investor with inadequate 

knowledge and an urge for investment can diversify 

investment in mutual funds across sectors and styles or 

objectives cluster analysis was used. The total 581 

funds were formed into four clusters using Ward’s 
method[3].  

 CLUSTER 1  contains 182 funds 

 CLUSTER 2 contains 73 funds 

 CLUSTER 3 contains 174 funds 

 CLUSTER 4 contains 152 funds 

Each cluster formed was evaluated in terms of Risk, return, 

sharpe, treynor and Jensen’s measures and results were 
interpreted.  

IV. RESULTS AND DISCUSSIONS 

Brief description of Clusters 

A total of 581 funds were taken for the study, which were 

divided into 4 clusters .  

Cluster 1 consists of 11 balanced funds, 112 debt funds, 26 

equity funds, 5 gilt funds, 9 hybrid funds and 19 money 

market funds and a total of 182 funds. 

Cluster 2 consists of 2 balanced funds, 30 debt funds, 34 

equity funds, 2 gilt funds, 2 hybrid funds, 3 money market 

funds and a total of 73 funds. 

Cluster 3 consists of 3 balanced funds, 84 debt funds, 51 

equity funds, 7 gilt funds, 9 hybrid funds, 20 money market 

funds and a total of 174 funds. 

Cluster 4 consists of 3 balanced funds, 91 debt funds, 28 

equity funds, 9 gilt funds, 1 hybrid fund, 20 money market 

funds and a total of 152 funds.(table-1) 

 All 581 mutual funds were classified into four cluster 

centers out of which Cluster 1 is the largest cluster with 

182 mutual funds which have the following parameters 

– Returns 2.11, Risk 0.05, Sharpe -1.71, Treynor 0.38, 

Jensen -0.04 and risk by return 3.13. The next largest 

cluster was Cluster 3 with the following parameters: 

Returns 7.12, Risk 0.07, Sharpe 0.08, Treynor 0.0011, 

Jensen 0.0019 and risk by return 1.07. Next comes the 

cluster 4 which has 152 funds and the parameters in 

this cluster are Returns 8.49, Risk 0.06, Sharpe 0.48, 

Treynor -0.14, Jensen 0.011 and risk by return 0.73. 

Cluster 2 have 73 funds and the parameters for the 

clusters are Returns 4.62, Risk 0.10, Sharpe -0.37, 

Treynor -0.04, Jensen -0.01 & risk by return 2.20. Risk 

was highest in cluster 2 and this shows that the mutual 

funds in this cluster have high risk. Risk by return 

variable was highest in cluster 1 indicating that mutual 

funds in this category assume more risk to generate 

returns. Treynor ratio was highest in cluster 1 

indicating that the funds in this cluster have performed 

better. Returns, Sharpe ratio and Jensen ratio were 

highest in cluster 4 indicating better returns.(table-2) 

 It was found that when all 581 funds are formed into 

four clusters, Treynor ratio is highest in cluster 1 

indicating that the funds in this cluster have performed 

better returns, Sharpe ratio and Jensen ratio were 

highest in cluster 4 indicating better returns.(table-2) 

V. CONCLUSION 

The Indian capital market having a long history spanning 

over a century has passed through the most radical phases. 

It has witnessed extraordinary developments and 

innovations during the nineties. One such development was 

the improved role of the mutual funds in financial 

intermediation. Mutual funds in India have fast emerged as 

an important instrument of household savings [5]. Due to 

the flexibility and variety available in them they have the 

potential to rival traditional money saving instruments by 

attracting household sector or retail investor’s savings. 
There is an urgent need for aggressive campaign to train the 

investor about different mutual fund schemes. Mutual 

Funds should published NAVs of their different schemes as 

frequently as possible. The mutual fund companies should 

improve the service level to attract more and more 

investors. 
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ANNEXURES 

Table 1 Performance Evaluation through Cluster Analysis 

Cluster No 
No of Mutual Funds  

from each Category 

No of Mutual Funds from  

each Investment Styles 

1 

Balanced - 11 

Debt - 112 

Equity - 26 

Gilt - 5 

Hybrid - 9 

Money Market - 19 

Balanced – 11 

Debt Long Term – 52 

Debt Shor Term -60 

Equity Diversified – 8 

Equity Index – 1 

Equity Tax Savings – 3 

Equity Infrastructure -3 

Equity Largecap -6 

Equity Others - 4 

Equity Small amd Midcap - 1 

Gilt Longterm – 4 

Gilt Shorterm – 1 

Hybrid – 9 

Money Market – 19 

Total Mutual Funds 182 182 

2 

Balanced - 2 

Debt - 30 

Equity - 34 

Gilt - 2 

Hybrid - 2 

Money Market - 3 

Balanced – 2 

Debt Long Term – 10 

Debt Shor Term -20 

Equity Diversified – 7 

Equity Institutional – 1 

EqUity Tax Savings – 5 

Equity Infrastructure -1 

Equity Largecap -9 

Equity Others – 8 

Equity Small amd Midcap – 2 

Equity Speciality – 1 

Gilt Longterm – 2 

Hybrid – 2 

Money Market – 3 

Total Mutual Funds 73 73 

3 

Balanced - 3 

Debt - 84 

Equity - 51 

Gilt - 7 

Hybrid - 9 

Money Market - 20 

Balanced – 3 

Debt Long Term – 56 

Debt Shor Term -28 

Equity Diversified – 18 

Equity Index – 1 

EqUity Tax Savings – 4 

Equity Infrastructure -2 

Equity Technology – 2 
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Cluster No 
No of Mutual Funds  

from each Category 

No of Mutual Funds from  

each Investment Styles 

Equity Largecap -11 

Equity Others – 10 

Equity Small amd Midcap – 3 

Gilt Longterm – 6 

Gilt Shorterm – 1 

Hybrid – 9 

Money Market – 20 

Total Mutual Funds 174 174 

4 

Balanced - 3 

Debt - 91 

Equity - 28 

Gilt - 9 

Hybrid - 1 

Money Market - 20 

Balanced – 3 

Debt Long Term – 57 

Debt Shor Term -34 

Equity Diversified – 10 

EqUity Tax Savings – 5 

Equity Infrastructure -4 

Equity Largecap -3 

Equity Others – 6 

Gilt Longterm – 8 

Gilt Shorterm – 1 

Hybrid – 1 

Money Market – 20 

Total Mutual Funds 152 152 

 

Table 2 Summarised Results of Cluster Analysis 

Variables 

 

Cluster 

1 2 3 4 

Returns (%) 2.11371 4.628001 7.122003 8.496174 

Risk 0.05908 0.102551 0.073951 0.062882 

Sharpe -1.71508 -0.37437 0.087052 0.486371 

Treynor 0.381762 -0.04175 0.001165 -0.14233 

Jensen -0.04265 -0.01339 0.001964 0.011896 

Risk/Return 3.13389 2.207844 1.075753 0.737515 

Number of Cases in  

each Cluster 
182 73 174 152 
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ABSTRACT 
 
Foreign Institutional Investors are very significant investors in Indian economy and getting a stable and long 
term acceptance in the country. As of now the capital market of the country is moved by the FIIs to a certain 
extent as they are very active in terms of investment and at times, fluctuation in the share prices are 
governed by FIIs. All this started from the announcement of industrial and economic reforms in 1991 when a 
number of foreign and private investors hit the Indian economy. This study is an attempt to evaluate the 
impact of FIIs on the Indian capital market. The period of study is 20 years i.e. 2000 to 2019 and correlation 
analysis is used to analyze the data. 
 

Keywords: FIIS, NIFTY, SENSEX, Indian Capital Market, correlation, investors, reforms  
 
 
 

INTRODUCTION 
 
Any institution from outside India which is interested to invest in Indian securities market can be stated as Foreign 
Institutional Investor of FII. The investment activities of all such FIIs are governed and regulated by SEBI and 
particularly according to Sec. 2 (f) of SEBI, incorporated in 1995. Foreign institutional investment started in India 
after the announcement of Industrial Policy 1991. As s result, the drive of Liberalization, privatization and 
Globalization became the main stream investment system of the country. By the year 1992 a number of Foreign 
Institutional investors entered India in the form of Mutual funds, investment trusts and even asset management 
companies, beyond this time period other type of investments in trusts, foundations and even endowment also 
started. In the present scenario, FII are the important investors in Indian economy and getting a stable and long 
term acceptance in the country. As of now the capital market of the country is moved by the FIIs to a certain extent, 
as they are very active in terms of investment and at times fluctuation in the share prices are governed by these 
FIIs. This can be said in the light of the fact that most of the stocks of Indian origin are not traded in a frequent 
manner, provided more than 4000 such companies are listed, but the stocks of FIIs are traded very actively. 
 
Some of the adjoining events related to the growth of FIIs in India can be stated as follows: 

1. In 1992 FIIs were allowed in the Indian stock market, tools were shares and debentures. This condition stands 
true for all the listed and be listed companies. 

2. The allowed limit of holding was 24% of the total issued capital, but with a condition that none of the members 
is holding more than 5% of the total investment. 

3. In 1996, 100% investment was allowed in case of debt securities, though it required prior approval of SEBI, 
and the limit of total investment was USD 1.53 Billion. 

4. Then in 1997 SEBI allowed the FIIs to invest 30% of their issued capital which was 24% till 1992. 

5. Then in 1998, FIIs were allowed to invest in the old government securities and even in the treasury bills. 

6. By the year 2000 even the corporates were allowed to invest as sub-account of FIIs provided they are 
registered with SEBI. Also the portfolio investment was raised to 49% as per the raise in sectorial cap. 

7. In 2004 the cap of investment was raised to USD 1.75 Billion from the previous cap of USD 1 billion. 

8. The cap of overseas investment was increased to INR 1, 30, 000 Cr. from 2016. 
 
The funds in which FII is allowed can be listed as follows: 

1. Endowment 

2. Banking 

3. Insurance 

4. Trusts 
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5. Charity (Trust and Societies) 

6. Mutual funds 

7. Pension Funds 
 
Then there are certain kind of business where the FIIs are not allowed, like: 

1. Chit Fund Companies 

2. Bachat and Nidhi agencies 

3. Agriculture 

4. Real Estate (some parts only) 

5. TDRs 
 
Guidelines of SEBI for FIIs 

1. All the FIIs are required to get registered with SEBI and obtain the certificate of registration, where all the 
business related information is required to be furnished. 

2. Approval against FERA (1973) is also required from RBI, 

3. In every three years the above said certificate of registration is required to renewed, 

4. SEBI allows all the FIIs to invest in both the primary and secondary markets where they can deal with shares, 
Debentures, securities, etc. 

5. The respective fee of registration is USD 10, 000 and is application of 3 years of time. 

6. Registered FII can list in all the approved stock exchanges of the country. 
 
As it is clear from the above given matter that in the present scenario, FIIs are the integral part of Indian capital 
market, and these Foreign institutional investments are having a great impact on Indian capital market. This 
present study will evaluate this impact and also analyze the future trends of growth in this concern. 
 

LITERATURE REVIEW 
 
Gupta et al (2013) conducted a study on the inflow from FIIs in Indian capital market. The study was 
conducted on the FIIs listed on the BSE. The respective findings of the study stated that there is a positive 
relationship between the overall growth of FIIs in the country and capital market. Though the relationship is 
causal in nature but the effect of the same is positive on BSE. Bansal et al (2015) conducted a study based on the 
evaluation of market behavior with respect to capital market of India. As a matter of fact this was an empirical 
analysis and the findings of the study stated that after the entry of FIIs in the Indian capital market, the market 
has become more volatile. Then on the other hand the findings also suggest that there was no major change on 
the overall returns of the market if FIIs are included. 
 
Shukla (2017) conducted a study based on the FIIs investment in Indian stock market and the study was based on 
the evaluation of data on daily basis. The said study period was 10 year i.e. 2001 to 2010. Multiple correlation 
analysis was used as a tool of analysis. The findings of the study stated that the investments from FIIs are having a 
positive impact in Indian capital market and the stock index on daily basis. The findings also suggested that the 
degree of variation is different for different sectors of the economy. 
 
Banerjee (2017) conducted a study based on the inflow from FIIs in Indian capital market and impact of this inflow 
on Indian stock market. Findings of the study stated followed by the announcement of LPG policy in 1991 there 
was no turning for the public sector enterprises including banks. As a matter of fact the Indian Stock market started 
to experience a major volatility and this volatility was due to the entry of FIIs in the market. In the present 
scenario, indirectly, the stock prices are decided by FIIs and there is no agency India who can deny the fact 
that FIIs are the integral part of Indian economic system. 
 
Objective 
The objective of this study is to analyze the relationship between Foreign Institutional Investment (FII) and 
growth of Indian Capital Market. 
 
Hypothesis 
H0: There is no significant relationship between investments from FIIs and growth of Indian Capital market. 
H1: There is a significant relationship between investments from FIIs and growth of Indian Capital market. 

 
RESEARCH METHODOLOGY 

Type of Research 
This study is exploratory in nature as the researcher is trying to investigate the relationship between stated variable 
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and perform the analysis. Data is of secondary nature because the events have taken place in the past and is being 
evaluated in the present and published data is authentic. 
 
 Sources of Data 
As stated above, this study is based on secondary data and the researcher has approached a number of 
secondary sources, some of the notable sources are: 

1. Official Websites of NSE and NIFTY 

2. Research article from national and international journals 

3. Monthly records of selected companies 
 
Statistical Tools 

1. Basic descriptive statistics tools like average, percentage, etc. 

2. Correlation analysis 

3. Student „t‟ Distribution. 
 
Period of Study 
The respective period of study is 20 years i.e. 2000 to 2019. 
 
Data interpretation and analysis 
 

Table 1: Year Wise Investments from FIIs (2000 to 2019) 
 

Year Net FII (In Cr.) 

2000 6419 

2001 6510 

2002 11324 

2003 2987 

2004 31081 

2005 39651 

2006 40418 

2007 64991 

2008 43185 

2009 73491 

2010 94187 

2011 46882 

2012 129226 

2013 83462 

2014 197221 

2015 71664 

2016 108815 

2017 113490 

2018 154436 

2019 164878 

Source: www.indianexpress.com 
 
As can be seen from the table of Net FII from 2000 to 2019 it can be seen that from 2001 to 2010 the rate of 
increase in net FII is around 150% and in the next 8 years there was a high turmoil in the rate of growth. The 
increase in the growth rate was because of policy decision of SEBI where the limit of FII investment has increased 
and even the limit of share percentage has also increased. The on the other hand, the entry of new FIIs has boosted 
the overall market as well. 
 

http://www.indianexpress.com/
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Figure1: Year Wise Investments from FIIs (2000 to 2019) 

 
share percentage has also increased. The on the other hand, the entry of new FIIs has boosted the overall 
market as well. 
 
Correlation analysis 
Correlation between FIIs and SENSEX 
 

Descriptive Statistics 

 Mean Std. Deviation N 

FII 73150.00 570.281 20 

SENSEX 62692.10 482.085 20 

 
 

Correlations 

 FII SENSEX 

 
 
FII 

Pearson Correlation 1 .704** 

Sig. vale at 5% level  .000 

Sum of Squares 243453.000 276965.000 

Combined var. 1281.010 1457.334 

Sample 20 20 

 
 
SENSEX 

Correlation .704** 1 

Sig. vale at 5% level .000  

Sum of Squares 276965.000 552977.053 

Combined var. 1457.474 2910.253 

Sample 20 20 

 
 
Interpretation 
The correlation analysis between the FIIs and SENSEX shows that the correlation between the two is 0.704, this is 
an indication that there is a strong and positive correlation between the two components. It can also be interpreted 
that the entry of new FIIs in the Indian capital market is an independent variable and the growth of SENSEX is 
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dependent variable. It has been observed from the trail of secondary data that during the study period SENSEX 
has grown by 60.34% and this can be result of successful operation of FIIs in the Indian capital market. 
 
Correlation between FII and NIFTY 
Descriptive Statistics 
 

 Mean Std. 
Deviation 

N 

FII 6834250.00 277796.538 20 

NIFTY 1498075.00 127027.051 20 

 
 

Correlations 

 FII NIFTY 

 
 
FII 

Pearson Correlation 1 0.609 

Sig. vale at 5% level  .528 

Sum of Squares 23151.000 39964.000 

Combined var. 771.667 665.231 

Sample 20 20 

 
 
NIFTY 

Correlation 0.609 1 

Sig. vale at 5% level .528  

Sum of Squares 49961.000 48407.000 

Combined var. 1665.333 1613.667 

Sample 20 20 

 
Interpretation 
The correlation analysis between the investments from FIIs and growth of NIFTY is given in the above table and 
the respective coefficient of correlation is 0.609 which is a moderate degree of positive correlation. This is an 
indication that there is a direct relationship between the growth of Indian capital market and investments from FIIs 
and the overall market capitalization is dependent on these investments to a certain extent. The respective values 
are tested on the 95% level of significance. 
 
‘t’ test for Hypothesis Testing 
 
Test Statistics: 
 
According the above given data, n 20, r 
then, 

 
.994 
The ‘t’ test statistics falls in the rejection region, hence the result is not favorable. 
 
Result 
Since at 2 degrees of freedom for 2 tailtest the table value at 0.05 critical limit is 4.30 which is less that the 
calculated value of „t‟ so the null hypothesis „There is no significant and direct relationship between investments 
from FIIs and growth of Indian Capital market‟ is rejected and it can be stated that the growth of Indian capital 
market significantly depends on the investments from FIIs.. 
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CONCLUSION 
 
After the launch of industrial reforms in 1991 the Indian capital market has undergone a number of changes and 
by the way of liberalization and globalization a number of foreign and private investments hit the Indian economy. 
Getting a head start in 1995, in the present scenario the average closing price is influenced by FIIs to a great extent. 
Then on the other hand the favorable policies of SEBI and RBI have given a chance to FIIs so as to flourish in 
India as such. As a result there is more than 200% of growth in investments from FIIs since 1995. 
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ABSTRACT 
 

The idea of a Cloud Service Broker (CSB) is quickly developing. The general part of the CSB is to transitional 
cloud Administrations. Where it has certain disadvantage. It is not customizable the way you want, no privacy, 
doesn’t support large amounts of data transfer. To understand this, we have to distinguish the essential partners,  
characterize key prerequisites, and characterize the general structure of the CSB. It is these structural worries 
on which the present project is engaged. We propose a CSB we allude to as the virtual cloud bank. It 
intermediates inhabitant driven cloud benefits that satisfy the prerequisites of inhabitants. We additionally 
characterize the partners, their prerequisites, and the design of VCB. We present re-encrypted cloud data by 
using AES 256 bit provides privacy of data, keywords and trapdoors novel dynamic secret key generation 
protocol is used to prevent attackers from secret key hefting and acting as valid user 
 
Keywords: Virtual cloud bank, Third party, Trap doors, Dynamic secret key, Re-encryption 
 
 

INTRODUCTION 
 

Since twenty years cloud computing brought drastic change in hardware and software. During these years, it changed in 
terms of principles, protocols, and different designs. Now worldwide there are millions of tenants are there using the 
services of cloud computing. Cloud computing offers various benefits such as ease of utilization, elasticity, scalability, 
quality of service etc. Today many companies are providing services to the tenants to make more efficient and 
effective 
 
Cloud computing has unique features. Even though it has many benefits cloud computing cannot do well in all 
applications. In cloud computing it is insecure to transfer large amounts of data transfer. As far as it is concerned about 
privacy and security are particular areas in where problem arises. Though virtualization and firewall provide security in 
the cloud, it cannot provide security outside of the cloud. Encryption is conventional way to secure the data but it has 
many challenges to use the encryption when it comes to the proxy server. Proxy server is intermediary between the one 
computer and another server. To make cloud computing services more effective the cloud service brokerage is 
introduced which send services with certain agreement and accurately to all the consumers. Here as far as we concern 
about the security it has challenges. Encryption cannot be used because it involves with the third party. Encryption 
makes to be depended on the proxy server. 
 
More privacy is needed when it comes to the proxy server. When the plain text is transferring the trusted third party 
cannot learn the plaintext. And other intruders also cannot affect the data. It means more secure transfer of data is 
necessary. One should determine what security mechanism is suitable for the services in the cloud. The earliest 
encryption is not suitable for these services. However, the encryption in different aspect can be used to secure transfer 
of services. We cannot provide security unless you enhance the encryption. In fact most of the computers were 
depended on trusted third parties proxy server by decrypting the data by the server. 
 
This paper focus on how to secure transfer of data from service provider to tenant where CSB acts as a third party 
doesn’t read the plain text. So we should implement another move in cryptography that is Re-encrypt which doesn’t 
depend on trusted third parties. This doesn’t allow the third party member either to read or learn the plain text. Re-
encryption is efficient and effective than the primitive encryption. Re-encryption provide services more accurately to 
the tenant than the primitive encryption by determining the exact key words.  
 
There is a separate key in the re-encryption. This key allows the third party to re-encrypt from one key to another so 
the proxy serve either read the data or learn the plain text. This method is more reliability, secure both for the service 
provider and tenant. Based on this re-encrypt we will provide the services more accurately. To provide service more 
efficiently a Secure Re-encrypted search protocol Algorithm is used. By adopting this algorithm one can realize the 
objective of this re-encrypt search protocol algorithm 
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RELATED WORK 
 

At beginning many of the researchers make an attempt to provide the services more precisely that’s where the cloud 
service brokerage was initiated. It made the tenants access the services more precisely. Even though cloud computing 
paradigm providing service to provide more precisely they begin with this new approach cloud service brokerage. The 
cloud service brokerage acts as a third party between the tenant and service provider. In cloud computing the client 
cannot approach the provider it means there is no communication between the service provider and client. By the 
cloud service brokerage although the client cannot interact directly with the service provider but client can interact 
through the intermediary that is cloud service brokerage interpreted as Virtual Cloud Bank (VCB) 
 
In cloud service brokerage the researchers have modified many of the aspect in the CSB. They have modified to make 
more precise. In cloud computing there are many service among all these services SaaS, PaaS, IaaS are vital. In SaaS 
the tenant responsibility starts and terminated by managing the applications. In PaaS the tenant is responsible for 
installing and managing the applications. In IaaS Tenant is responsible for all the aspects of applications. 
 
Badidi[10] stated that and proposed that providing SLA on the service of SaaS Provisioning. Only it limited to the 
certain services. The SLA is negotiated only based on the services provided to the tenant. It has certain contracts, 
policies. Badidi performed several operations on this approach. Service provision is significant task in this approach. 
 
Ventincinque[11] stated and proposed that to optimize the SLA negotiation and management. This approach is to 
manage several resources and service. The main objective of the ventincinque approach was to provide optimize 
services between the service provider acts as the vendor and tenant acts as a consumer. 
 
Ngan[12] stated and came up with a different proposing approach it depends on OWL-based semantic cloud discovery. 
The intermediary consists of semantic service repository. This approach focuses to seek the matched service using 
semantic technologies. This approach is entirely depended on the semantic technologies 
 

 Challenges of the Existing system 
  

1. There is no security. 
2. Lack of identification of stakeholders. 
3. When you use an application or service in the cloud, you are using something that isn’t necessarily as 

customizable as you might want 
 
Proposed Approach 
In this approach using the secure Re-encrypted search protocol algorithm the services are provided. The cloud server 
provides access to the authenticated tenant by providing the specific key words. By authorization only specific owner 
and specific user can receive and access the data. In authorization not only the passwords were used but also the smart 
cards, hardware keys, and biometrics.  
 
Where cloud server which acts like a third party is intermediary between service providers and consumers as shown in 
Fig 1. Proxy server is cloud server which is responsible for linking the set of file and set of keywords. Whenever the 
tenant request service with particular secret keyword, the proxy server should provide that set of files to the tenant 
where these files are sent to cloud server by the service provider. If there is invalid secret keyword entered by the tenant 
then probably server cannot send the requested files to the proxy server 
 

 
 

Fig1: Architecture showing how stake holders interact with VCB 
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 ALGORITHM 
 
Notations: 
F means collection of files uploaded by owner. 
C means cipher text derived from plaintext. 
T means trapdoor generated by user. 
D means decrypting the file content by user. 
K means keywords forwarded to cloud. 
Secure re-encrypted search protocol Algorithm: 
 
Input: F, C, T, D, K 
 
Output: Retrived Relevent Documents 
 
Step1: Owner re-encrypts the file send to cloud. 
 
Step2: Extracting keywords related to file is send to administration server.  
 
Step3: Admin server Re-encrypt the keywords and send to cloud. 
 
Step4: User behalf of data owner generates trapdoor forwarded to admin server.  
 
Step5: Admin server Re-encrypt keywords and send it to cloud. 
 
Step6: Cloud server matches the user search request with data owner encrypted keyword.  
 
Step7: if matching is success returns relevant document list. 
 
Step8: Otherwise returns unsuccessful result. 
 
Here there is a re-encryption of files C (F1, C1, T1, D1) are stored in the proxy server uploaded by the service provider.  
 
There are specific keywords defined k (k1, k2, k3, k4) for these files. By entering the keyword the files sent to the 
administration server. Administration server Re-encrypt the key words and sent to cloud which is proxy server. The 
tenant generates the trapdoor and sent to admin server. Admin re-encrypt the keywords and send it the cloud. Cloud 
server matches the user search request with data owner encrypted keyword. If matching is success returns relevant 
document list. Otherwise returns unsuccessful result. According to the secure re- encrypted search protocol algorithm it 
works. 
 
Here re-encryption is used to give more privacy to files by re-encrypt the cipher text from one secret key to another 
without depending on the third party like proxy server. The re-encryption protocol algorithm explores new aspect in 
providing security to the files that are transferred between provider and user 
 
It provides more privacy and security when compared to the other formats of encryption for secure transfer of files. To 
realize this concept we should implement it practically. It is more effective and efficient than the other approaches.  
 
Reliability can be achieved through the re-encryption algorithm. One thing the stakeholders must notice that when 
entering the keyword taken utmost care so that no loss of data will be done. By this either tenant or service 
provider are not depended on the third party which makes secure transfer of data 
 

CONCLUSION 
 

No intruder can modify or hack the services between the tenant and the cloud service provider. In addition to that it 
provides the Quality of Service (QoS) to the tenants. This system has the reliable transfer of the data between consumer 
and provider. By adopting this system it makes ease for tenant and service provider.  
 
The primary focus of our proposed VCB is its use for intermediation and its provision of tenant-centric cloud services. 
A primary difference between related works and ours is our clear definition and description of architectural concerns. 
We have identified the key stakeholders that interact with VCB. In addition, we explicitly defined the key functions 
relating key stakeholders.  
 
Finally, we proposed a layered VCB architecture that consists of an access interface layer, a service brokerage layer, an 
operation support layer, and an evolution management layer. 
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ABSTRACT 
 
A "society" is a group of individuals who have developed a long-term bond or an immense social gathering 
that is governed by the same government and cultural standards as the group in question. An economic, social, 
and/or industrial infrastructure is established as a result of the collaboration of people from many origins and 
cultures. Because man is a social animal, he and his fellow humans must collaborate in order to survive. A lot 
of group work helps with social skills. Social skills can be learned by working together on tasks with other 
people. In order to have a social life, you need to know how to do math. Because of the give and take process, 
businesses and industries need to know how to do math. Math is the only thing that has changed the way 
people live because of things like transportation, communication, and science and technology. There are a lot 
of ways that math has helped us understand how society has changed and how we can help it grow. The goal 
of this study is to learn more about how math can help society grow. There are a lot of different places where 
secondary data can be found for this study. For the systematic learning process, this data comes from books, 
journals, websites, research papers, and newspapers, among other places. 
 
Keywords: Mathematics, Social, Development, Science, society. 
 
 
 

INTRODUCTION 
 
Mathematics is a discipline of science that is concerned with the study of numbers and their interactions with one 
another. Among the many areas that come under this umbrella are mathematics and computer science, to name a few. 
What is the definition of this word in the dictionary? Mathematics is the scientific subject that deals with numbers 
and space, and as such, it is referred to as such. Because it is so detailed, comprehensive, and logical, it is 
critical to comprehend it completely. Analysis techniques like as arithmetic have long been used to examine and 
classify physical things, and they continue to be employed today. During the evolution of mathematical cognition, 
abstraction and logical reasoning were important variables to consider (Kenna, 2016). 
 
Mathematics is a discipline of science that is concerned with the study of numbers and their interactions with one 
another. It offers a diverse selection of courses in subjects such as mathematics, computer science, and more. 
Mathematics, according to Webster's New World College Dictionary, is a scientific field that deals with the study of 
numbers and spatial relationships, and as such, it is known as "Mathematics." Because of its clarity, method, and 
logic, it is critical to understand what is being said. For example, mathematics is concerned with the formation of 
objects, their movement across space, and their change through time. It all began with counting and measuring and 
progressed to the study of the forms and movements of physical things via abstraction and logical reasoning as it 
progressed through the years (Kikas, et. al, 2019). 
 
The use of mathematics allows a person to quickly comprehend their own thoughts and conclusions. Arithmetic is a 
branch of science that deals with numbers and mathematics. It has become an integral element of our daily life, as 
well as the development of our global society. Natural phenomena are well-understood thanks to the influence of 
mathematics. Considering that we're always surrounded with synchronicity and patterning, it's no wonder that we're 
constantly aware of them. Any natural phenomenon may be analyzed for symmetry or pattern. As the year goes, 
summer gradually gives way to winter and vice versa. Plants, like animals, may be observed in a variety of forms and 
patterns. Animals, things, and pictures are all examples of what I'm talking about. It is possible to see a regular cycle 
of the sun rising and setting. They emerge at a certain time and place. The natural sciences, such as physics and 
astronomy, are firmly rooted in the use of mathematics. Throughout this theme, the natural and human worlds are 
intricately connected. It is possible to have a greater understanding of the significance of mathematics, as defined by 
Galileo. The world, according to him, was written by God in mathematics. 
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LITERATURE REVIEW 
 
According to Ernest, mathematics education is critical for children's intellectual development (2018). In fact, 
mathematics is the only subject that requires students to have such a high level of mental processing power. It is a 
great method to improve one's analytical abilities to spend time solving puzzles and riddles. Solving mathematical 
problems takes a significant amount of mental effort. When a youngster is presented with an arithmetic issue, the 
child's brain immediately gets to work trying to solve it. When solving arithmetic problems, there is a certain 
sequence in which they must be completed in order to generate new things or ideas. In this approach, arithmetic aids in 
the development of a child's mental talents. The study of mathematics also enhances a person's ability to calculate, 
enabling them to conserve resources such as money, time, speech, and mental energy by being exceptionally 
gifted in this area. Improve your willpower, patience, and feeling of self-reliance with the aid of this program. This 
book will also instruct you on where to hunt for and how to produce certain items. 
 
It's important for kids to learn how to make money and be self-sufficient, Shara says in 2013. For this goal, math is 
more important than any other subject. It helps students get ready for jobs where math is used, like engineering, 
architecture, accounting, banking, and business, as well as farming, tailoring, carpentry, surveying, and office work. 
Geary (2013)feels that morality is really important. In light of the fact that both time and people have a significant 
impact on this period of life. Inasmuch as math is a topic that may assist students in developing morality and 
character, it can also assist them in developing their own personalities and personalities. It cultivates all of the 
characteristics necessary to be a strong individual. During a child's formative years, he or she is taught ideals such as 
cleanliness and honesty. 
 
Gutiérrez(2013) said in his study that mathematics has an important part in deciding the future potential of young 
people. A diverse variety of courses, ranging from physics and chemistry to economics and accounting, are taught at 
schools and universities, all of which need students to have a basic understanding of mathematical concepts and 
procedures. A solid understanding of mathematics is necessary for almost every topic we study in school and 
college. Basic mathematical skills are also essential for a wide range of occupations, including tailoring, carpet-
making, and cooking, as well as for athletes and farmers who work in agricultural settings. Regardless matter 
whether you work as a conductor or a merchant, a driver, an artist, or a cashier, you must have a fundamental 
understanding of mathematics. 
 
According to experts, mathematics is essential in today's culture (Whitehead, 2017). This is the most crucial 
economic information you should be aware of at this point in your career. This technology is used by a broad 
number of businesses ranging from business to financial services to a large range of other information technology 
industries. The study of complexity is also gaining traction in the domains of biology and a broad variety of social 
sciences, as well as in other fields. The majority of scientific and commercial research and development is based on 
mathematical principles. Mathematics is the only way to comprehend the complex systems and structures that exist in 
today's society. In fact, mathematics is used in a significant portion of the design and administration of high-tech 
systems, as both inputs and outputs. 
 
According to the National Academy of Sciences, mathematics is the language of science, technology, and 
engineering, and it contributes to their advancement (Lesh et al. 2019). For as long as there has been mathematics, 
there has been a relationship between mathematics, science, and engineering of some kind. One may argue that 
arithmetic is vital to both science and engineering, and this is true. Modern civilization is increasingly reliant on 
mathematical approaches in the social sciences, medicine, and physical sciences, as well as other fields. The 
importance of mathematics in all school curricula, as well as the strong demand for college-level mathematics 
instruction, are clearly shown by this example. Demand for mathematics and statistics is driven in large part by the 
desire to model things mathematically and statistically. This kind of modeling is required in all engineering 
domains, as well as in biology, medicine, psychology, economics, and business, among other disciplines. It would 
not have been possible to progress in science and technology throughout the twentieth and twenty-first century 
without the use of mathematics. 
 
According to some experts, there has been a rise in the relevance of mathematics in science and technology during 
the last several decades (Layton, 2012). Despite advancements in science and technology, the necessity of 
mathematics education has not diminished. It continues to be a requirement for both higher education and entry into 
the workforce. Annually, the shrieks and jubilation that accompany the announcement of math results have become 
a tradition. Women have performed far better than males in a number of areas, according to postmortem analysis of 
the findings. In addition, this has had an influence on the kind of courses and positions that women pick when they 
first enter the labor, as previously stated. They have been accused of failing to fulfill expectations because of a lack 
of mathematical abilities. It is this recognition that the abilities taught in school have little to do with the skills 
required by society that has brought about this transformation. Among politicians and academics, women's 
educational engagement, academic achievement, and success in the workplace were all seen to be causes for worry. 
More, our societies are getting more technical and mathematical in nature, and the development of mathematical 
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talents and abilities is becoming increasingly crucial. 
 
According to Mason, despite the fact that mathematics has its own inherent beauty and aesthetic appeal, its cultural 
relevance is mostly determined by how people feel it may assist them in learning (2003a). Aside from its intrinsic 
value as one of the most significant intellectual accomplishments of the human race, mathematics is a subject worth 
studying for its own sake. It is considered a boon to education in a society that sets a high value on logic and reason, 
hence the fact that mathematics is strongly reliant on it is seen as such. As a consequence, learning mathematics may 
assist you in improving your wit and problem-solving abilities, which are both key components of knowledge and 
intelligence. 
 

METHODOLOGY 
 
All of the research that fits into a certain topic or question can be found, looked at, and interpreted by doing a 
"systematic literature review," which is a way to do this. systematic reviews are used when people want to make 
sure they are giving an honest review of some kind of research. They do this by using a trustworthy and rigorous 
way to do so. "Systematic literature review" is the name for this kind of review. To do a systematic review, you need 
to have a plan for how to search for information in mind. A lot of this is to make sure there aren't any gaps in current 
research, look for new research gaps, and lay the groundwork for more new research. 
 
To find out how math helped the world grow, we did a systematic literature review to look at all the different ways 
math has been used. People who made their information public between 2012 and 2019 are the sources for this study. 
If we study math, it can do a lot of good things for our society and our minds. People can use it in the real world, so 
it can be very useful. 
 

RESULT AND DISCUSSION 
 
People in this study say that math is about things that can be counted. If there were no math, how would we be able 
to count people in our families, students in our class, days in a week or years, rupees in our pockets, runs in a cricket 
match, or even the number of rupees in our pockets? The first thing you need to do is count, add, subtract, multiply, 
divide, and count backwards. People who are exposed to math have a more analytical mind, which helps them better 
organise their thoughts and express their thoughts accurately. There are many reasons why math is important for a 
person who doesn't know very much about it at a higher level. Science and technology are becoming more and more 
important in people's daily lives, and the role of math has undoubtedly changed. 
 
Math is all around us. Every time you get up in the morning, an alarm goes off, you look at the time on a watch, or 
you round a date on a calendar. You pick up the phone, make a recipe in the kitchen, and wait for a stove whistle. 
You manage your money, travel to a new place, or check your car's mileage. There isn't a lot of thought given to how 
math can be used on these kinds of things, of course. 
 
A "society" is a group of individuals who have developed a long-term bond or an immense social gathering that is 
governed by the same government and cultural standards as the group in question. An economic, social, and/or 
industrial infrastructure is established as a result of the collaboration of people from many origins and cultures. 
Throughout human history, mathematics has played an important part in the development of civilizations across the 
world. This demonstrates the importance of mathematics in the progress of civilization, since it is tied to both 
technology and social structure. Knowing how things operate geometrically allows us to appreciate the importance 
of mathematics as a tool in the development of human beings. Natural resources are exploited by human beings in 
civilization to construct infrastructure, such as bridges and roads, from which they benefit. Humans are the ones who 
put the fragments of civilisation back together again and again and again. So, we'll speak about how math helps 
individuals develop and how it also helps society grow as a consequence of this discussion: 
 

CONCLUSION 
 
Math plays a very important character in societies, and it's a very important part of the development of the whole 
world. A society's ability to compute, which is linked to the power of technology and how well people can work 
together, and its ability to understand the natural patternsof the physical world, show how important math is to its 
development. Members of the society (human beings) are in charge of the government and use natural resources to 
build things like roads and bridges. Humans are the ones who build the society. So, we'll talk about how math helps 
people grow up and how it helps society grow up as well. Math helps a person understand his ideas and conclusions 
in a way that is very clear. It is the part of man's life and knowledge that deals with numbers and math. It is a big 
part of our daily lives, and it has become an important part of how our world has changed. 
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ABSTRACT 
 
The aim of this paper is to current knowledge about the essentiality of trivalent chromium for organisms and human 
dietary nutrition and biological function with special reference to role in dietary intake and recommendations. 
Trivalent Cr is the most stable form in biological systems it does not penetrate biological membranes easily and it 
appears that the transport of specific Cr compounds is strictly regulated by the organism. Chromium is a naturally 
occurring element found in rocks, soil, plants and animals in volcanic dust and gases. Animal studies suggest that 
the chromium may help improve blood pressure. Chromium has demonstrated the ability to low density lipoprotein 
(LDL or bad) cholesterol levels and raise high density lipoprotein (HDL or good) cholesterol levels in the blood, 
particularly in people having with high cholesterol. Animal studies show that Chromium bound to niacin or vitamin 
B3 protects the heart and increases energy levels. Chromium is commercially available in several forms, including 
Chromium nicotinate, Chromium histidine, Chromium picolinate, Chromium-enriched yeast, Chromium chloride 
and Glucose Tolerance Factor of chromium (GTF). Chromium is available as a part of many multivitamins or alone 
in tablet and capsule forms. 
 
Keywords: Chromium, Administration, biological system, GTF, LDL, HDL, health, multivitamins, nutrition, yeast 
 
 
 

INTRODUCTION 
 
In the USA, greater than 50,000 mg of Chromium is used every year and 4500 kg/d of Chromium is released into 
the environment. USA regulations say Chromium that could be present in drinking water is 0.1 mg/1. 
 
EPA maximum level of Chromium (III) and Chromium (VI) in drinking water: 100 micrograms/lit. Occupational 
Safety and Health Administration (OSHA) limit for an 8-hour work day, for metallic chromium (0) insoluble in 
state. National Institute for Occupational Safety and Health (NIOSH) exposure limit: 500 micrograms/m3 for 
chromium (0), chromium (II), and chromium (III) for a 10- hour work day. NIOSH considers all chromium (VI) 
compounds to be potential occupational carcinogens and recommends an exposure limit of 1 microgram/m3 for a 
10 - hour workday. National Research Council (NRC) dietary intake of chromium (III) limit: 50-200 
micrograms/day. In the US, severe deficiency is rare, marginal deficiency may be more common. Chromium (III) 
helps insulin maintain normal glucose levels. 
 
Very small amounts of trivalent chromium (III) are in everyday foods. All forms of chromium can be toxic at high 
levels, but hexavalent chromium (VI) is more toxic than trivalent chromium (III). Acute toxic effects occur when 
breathing very high levels of hexavalent chromium (VI) in the air that can damage and irritate the nose, lungs, 
stomach and intestine. Hexavalent chromium (VI) causes damage to the nose (bleeding, itching, sores), lungs and 
can increase the risk of non - cancerous lung diseases. Ingesting very large amounts of chromium can cause 
stomach upsets and ulcers, convulsions, kidney and liver damage. 
 
The Department of Health and Human Services (DHHS) has determined that certain hexavalent chromium (VI) 
compounds are known carcinogens. Animal studies also indicate chromium (VI) is a carcinogen. Chromium can be 
measured in the hair, urine, serum, red blood cells and whole blood. Tests are more useful for high- level exposed 
people. Exact levels of exposure or how these levels will affect health cannot be inferred from tests. Chromium 
allergy may be detected by skin patch test. 

MANIFESTATIONS 
 
Chromium may improve lean body mass (muscle) and reduce body fat. However, despite the popularity of 
Chromium (especially Chromium picolinate) for weight loss, the effects are small compared to those of exercise 
and a well-balanced diet. 
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1. The benefit of Chromium supplements for diabetes Pregnancy induced and steroid –induced diabetes may 
benefit from Chromium as well. Chromium was found to decrease the insulin resistance problems seen in 
individuals who smoke cigarettes. Chromium is an antioxidant, which helps protect the body against free radical 
damage. Because of the popularity of taking Chromium supplements for blood sugar regulation, the U.S. Food 
and Drug Administration (FDA) relationship between chromium picolinate intake and insulin resistance is highly 
uncertain (Campbell W.W et al., 1999; Anderson R.A.2001, 2000, 1997; Anderson et al., 2001; Cheng et al., 2004, 
Balk et al., 2007) [5, 2, 6, 4]. 
 
Animal studies suggest that the chromium may help improve blood pressure. Chromium has demonstrated the 
ability to lower total and low density (LDL or bad) cholesterol levels and raise high density lipoprotein (HDL or 

good) cholesterol levels in the blood, particularly in people with high cholesterol. Animal studies show that 

Chromium bound to niacin or vitamin B3 protects the heart and increases energy levels. 
 
Preliminary clinical studies the chromium picolinate improves symptoms of depression in people with a typical 
depression (Bahadori et al., 1997; Broadhurst et al., 2006; Campbell et al., 1999; Vincent, 2000) [5, 10]. 
 
2. Dietary sources & Guidelines 
Dietary sources of chromium include brewer’s yeast, cheese, pork kidney, whole grain breads and cereals, 
molasses, spices and some bran cereals. 
 
Dosage of Chromium is based on the dietary Guidelines for Institute of Medicine, 2004 and Americans 2005 U.S 
Department of Health and Human Services and U.S Department of Agriculture. The Recommended Dietary 
Allowances (RDAs) of chromium. 
 
3. Pediatric 

1. For infant’s birth - 6 months: The RDA for Chromium is 0.2 mg daily. 
2. For infants 7-12 months: the RDA for Chromium is 5.5 mg daily. 
3. For children 1-3 years: The RDA for Chromium is 11mg daily. 
4. For children 4-8 years: The RDA for Chromium is 15 mg daily. 
5. For male children 9-13 years: The RDA for Chromium is 25 mg daily. 
6. For female children 9-13 years: The RDA for Chromium is 21 mg daily. 
7. For male children 14-18 years: The RDA for Chromium is 35 mg daily. 
8. For female children 14-18 years: The RDA for Chromium is 24 mg daily. 
9. For pregnant females 14-18 years: The RDA for Chromium is 29 mg daily. 
10. For breast feeding females 14-18 years: The RDA for Chromium is 44 mg daily. 

 
4. Adults 

1. For adult males 19-50 years: The RDA for Chromium is 35 mg daily. 
2. For adult males 51 years and older: The RDA for Chromium is 30 mg daily. 
3. For adult females 19-50 years: The RDA for Chromium is 25 mg daily. 
4. For adult females 50 years and older: The RDA for Chromium is 20 mg daily. 
5. For pregnant females 19 years and older: The RDA for Chromium is 30 mg daily. 
6. For breast feeding females 19 years and older: The RDA for Chromium is 30 mg daily. 

 
Heavy metal contamination may have effects on the ecological balance of the recipient environment and a 
biodiversity of aquatic organisms (Farombi, et al., 2007) [7]. 
 
Fishes are widely used to evaluate the health of aquatic ecosystems because pollutants build up in the food chain 
and are responsible for adverse effects and death in the aquatic systems. The toxic effects of heavy metals have 
been reviewed, including bioaccumulation. The organisms developed a protective defense against the deleterious 
effects of essential and inessential heavy metals and other xenobiotics that produce degenerative changes like 
oxidative stress in the body. The natural of aquatic systems contaminated with heavy metals released from 
domestic, industrial and other man made activities. 
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ABSTRACT 
 
Integral humanism refers to a vision of a perfect human being confronted by a possible, utopian global 
world. It's about an integral human being, spiritual, imaginative, and rational, confronted with the three 
global networks he built to survive well balanced within the wholeness of existence: the functionally 
hierarchical network of states, the concurrent network of corporations, and the cooperative network of civil 
society. Integral humanism appears to be a dream, but it appears to be the only solution for the too skilled, 
tricky, and apparent spiritual being who dominates a limited natural environment in a recklessly 
authoritarian manner, while unable to control at least his inner and (possibly too) close natural instincts. 
Already presented remedies, which emphasised the importance of turning on rational or spiritual constructs 
at the level of the human mind or the society we live in, proved to be ineffective due to their simplicity. Its 
implications range from most complex organizations such as the government to the simplest ones aka our 
personal lives. Through this research paper an attempt has been made to study the implications of integral 
humanism in the modern world w.r.t. the contribution of Pandit Deen Dayal Upadhyay to the relevant 
thought process. 
 
Key Words: Integral humanism, rational, environment, organization and government. 
 
 
 

INTRODUCTION 
 
To avoid confusion, we should state right away that the current viewpoint is of tangible logic of historical actions, 
not the logic of ideas and doctrines. 
 
Primarily speaking, an explanation pertaining to this is that of simple logic of thoughts and principles, it is clear 
that there are numerous alternatives to the "pure" perspectives that should be considered. One can wonder what 
value these varied viewpoints have on a theoretical and abstract level. That is not something can be intended to 
be accomplished. In a nutshell, the general viewpoint is one of cultural philosophy rather than metaphysics. From 
this perspective, that of the material reason of human history's occurrences, it can be content with a relatively broad 
characterization of humanism. 
 
To keep the debate going, let's say that humanism (and such a definition can be developed along a variety of lines) 
aims to make man more truly human and to manifest his original grandeur by allowing him to participate in 
everything that can enrich him in nature and history (by concentrating the world in man, almost in Max Scheler's 
words, and making man the centre of the universe). Certainly, the pagan knowledge, which attempted to "attach 
itself to" hut, according to the author of the Eudemian Ethics, is superior to tradition; and we are cautioned from 
defining humanism by excluding all references to the superhuman and denying all transcendence. 
 
In a nutshell, what exactly are these historical occurrences? It is a tangible evolution moulded on the one hand by 
the internal logic of ideas and ideologies, and on the other hand by the human environment in which these ideas 
operate, as well as historical compulsions and acts of liberty. Necessity and contingence are marvellously adjusted 
in this concrete logic, and we may use the term "dialectic" to refer to this logic in the sense that has just been 
articulated, which is neither Hegelian nor Marxist. Furthermore, because we're discussing the practical and 
existential order of human life here, with the demands of the universe of desire and its palpable objectives, of 
emotion and action, this dialectic indicates a much faster and more violent movement than abstract reasoning. 
Technically tenable (rightly or incorrectly) positions are swept aside because they appear unliveable in practise, and 
not for a single person, but for the communal consciousness. 
 
Here we see the particular flaw of classical humanism, which is more concerned with what it rejects, denies, and 
divides than with what it affirms; it is an anthropocentric view of man and civilization. Despite the fact that these 
are bad word choices, they conceal truth. We can argue that the error in question is thinking of nature as self-
contained or self-sufficient. People imagine that there is a nature and a reason that are isolated from everything that 
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is not themselves reason, and that this is true nature and real reason, and that being a source of logic, "cannot be 
separated from humanistic values" instead of an open human nature and an open reason, which is genuine nature 
and real reason (Maritain and Catholique, 1939). 
 

INTERGRAL HUMANISM BY PANDIT DEEN DAYAL 
 
Humanism's philosophy aids in the resolution of conflicts in these various areas, resulting in a synthesis of the 
individual's existence with that of society, state, and nation. Certain life activities can fuse struggle and peace, 
making them complementary rather than antagonistic. Any individual has the right to the fullest possible 
development and enjoyment. As a result, the social and economic system should be designed in such a way that 
each individual has ample opportunity for enjoyment and progress. Pandit Deen is a renowned astrologer. Integral 
humanism, as defined by Dayal Upadhyay, outlined the following key principles: Limited government intervention 
in business; promotion of private investment and entrepreneurship; and equal rewards for everybody. a plethora of 
little projects: mass manufacturing for mass consumption, a decentralised economy Individual land ownership is 
encouraged, as is technological advancement, but mechanisation should not supplant livelihoods. Nonviolence and 
peace principles Secular state having no linguistic, religious, racial, political, or other distinctions between majority 
and minority. 
 
Pandit ji was a firm believer that capitalism benefits only the wealthy few, while communism and socialism benefit 
no one in the long run, because both doctrines deny the presence of the soul, and hence the spiritual oneness of 
humanity. These philosophies have failed to bring about human development and enjoyment, which should be the 
primary goals of human existence. Pandit Deendayal believed that all type of conflict, whether political or 
otherwise, has a solution in its cultural principles. He opposed the idea of a "one-size-fits-all" solution, believing 
that the problem and its remedy could not be applied equally due to cultural differences. He gave traditional Indian 
values a new lease on life and attempted to resurrect the ancient nationhood. His concept can be applied not just in 
politics, but also in other areas of man's existence, such as our nation's social, economic, and cultural realms. 
 

INTEGRAL HUMANISM IN MODERN TIMES 
 
Integral Humanism aspires to give every human being with a dignified life while balancing the requirements of 
individuals with those of society and governments. Poverty affects a substantial portion of the world's population. 
Various development models have been tried on occasion in order to achieve integrated and sustainable growth. 
The concept of Integral Humanism, which encourages diversity and a tailor-made solution to varied situations, is an 
appropriate model that might serve the goal. Balance, according to Pandit Deendayal, is the key to success in both 
the material and spiritual worlds. Pandit DeenDayal Upadhaya's integral humanism has the potential to overcome 
many of India's current challenges. Some of India's biggest issues, such as sanitation, corruption, poor education, 
bonded labour, religious violence, unemployment, and others, require tailor-made solutions. Poverty affects a 
substantial portion of the world's population. After experimenting with a variety of development models with 
variable results, the world is looking for a comprehensive and long-term development model. Pandit Upadhyaya 
emphasised the importance of "Antyodaya" in eradicating extreme poverty in the country. Only through eliminating 
excessive competition and conflicts among individuals, groups, and nations, as well as creating a holistic 
interaction between the person, family, society, planet, and universe, can sustainable development be ensured. There 
is a worldwide call for integrated humanism to address issues such as pollution, poverty, unemployment, economic 
disparity, unrelenting consumerism, and mental stress.  
 
Investigating Integral Humanism's roots in humanistic management ideas, the core theme of a country's economic 
system, like its political system, should be the all-round development of each individual. Without a suitable focus 
on human resources, an economic system will not be able to sustain itself. To avoid class conflict and power 
centralization, economic authority should be decentralised vertically. Indeed, the increased interest in ethics and 
corporate social responsibility, as well as the growing quantity of literature on the subject, appear to be one of the 
earliest symptoms of a shift in thinking. The philosophy of integrated humanism is easily relatable to certain well-
known topics in economics and management. The humanistic ideals founded in Rogers and Maslow's views are 
viewed as having the roots of integral humanism philosophy. These ideas demonstrate a concern for personal 
development, self- acceptance, and social acceptance, or, to put it another way, they allow for a more human 
corporate world. Integral Humanism's basic argument is that all views regarding politics, economy, society, 
national organisation, international relations, and so on must stem from a proper knowledge of the human being, 
rather than from a philosophy. Two key concepts underpin Maslow's theory of motivation: (a) here are diverse and 
self-determining essential needs or motives, and (b) these purposes create a pyramid, with certain reasons taking 
concluded precedence. 
 

CONCLUSION 
 
Particular circumstances cannot precondition integral humanism. The human being as a whole, indestructibly 
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grounded in the fullness of life through its own world, must be considered as a natural and straightforward starting 
point in defining, implementing, and promoting integral humanism. It is easier to consider all of the complexities of 
human nature rather than making reductionist simplifications with highly complex consequences. A more 
complicated beginning is sometimes the result of a simpler evolution. Maslow hypothesised a number of distinct 
sets of basic human requirements. He assumed that there was a universal set of diverse impulses relating to 
physiology, safety, affection, esteem, and self-actualization. Maslow's emphasis on self-actualization emphasises 
the idea that all human objectives are not always related to physiological demands and propagates the notion that 
man is more than an economic creature. He is a physical, psychological, political, social, and religious entity, 
among other things. Maslow, like Panditj, advocates for the simultaneous and integrated functioning of each human 
being's body, mind and intellect, and soul, however in a hierarchical order. Similarly, Roger's Self theory provides a 
wide range of explanations for behaviour and what makes up a person. People, according to Rogers, strive to 
improve themselves. People, according to Rogers, have a desire to grow and realise their potential. 
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ABSTRACT 
 
The remote appliances control system based on the Android smart phone is designed on Android Smartphone. 
In modern days, we must use various high-tech machineries and equipments to get our jobs done and make the 
life easier. Mobile phones have become almost an inseparable part of civil lives today. Smart home is a home 
equipped with special facilities to enable occupants to control. program an array of automated home electronic 
devices. For example Fan, Lamp, etc… 
 
Keywords: Android, appliances, control, electronic devices, facilities, mobile phones, program, utilities 
 
 
 

INTRODUCTION 
 
Smart home is a home equipped with special facilities to enable occupants to control or program an array of automated 
home electronic devices. For example, a home owner on vacation can arm a home security system, control temperature 
gauges, switch appliances on or off, control lighting, program a home theater or entertainment system, and perform 
many other tasks. Smart home became smarter if the controlling can be done from any remote place. Our main focus is 
to control the home appliances from remote place. 
 
The motivations behind the goal to remote control of home appliances are simple. It’s not always feasible to be 
physically near to the home still sometimes it’s very important to control the appliances for many purposes. So the 
remote controlling takes the control of the home beyond the home and to the hands of the people. If a simple mobile 
phone takes the added responsibility to control the smart home then the control is reachable from almost everywhere 
people travels and lives on earth. This sort of high end technology is supposed to facilitate the different life easing 
utilities to a new age and bringing things out of the box to as near as one’s palm. 
 
Identify the constructs of a Journal – Essentially a journal consists of five major sections. The number of pages may 
vary depending upon the topic of research work but generally comprises up to 5 to 7 pages. These are: 
 
Abstract Introduction 
Research Elaborations 
Results or Finding Conclusions 
 
Identify, Research and Collect Idea 
Mobile Telephony: In telecommunication, telephony encompasses the general use of equipment to provide voice 
communication over distances, specifically by connecting tele phones to each other. The term mobile telephony is 
derived from original telephony to   denote the communication that facilitates mobility using wireless technology. 
 
Write Down Your Studies and   Findings 
Followings are the applications of home appliances control system based on the android Smart Phone. 
With the advancement and breakthroughs in technology over the years, the lives of people have become more 
complicated and thus they have become busier than before. With the adoption of our system ,we can gain control over 
certain things that required constant attention. The application of our system come handy when people who forget to 
do simple thing such as turn ON or OFF devices at their home or in their office, they can now do so without their 
presence by the transmission of a simple text message from their mobile phone. This development, we believe, will 
ultimately save a lot of time especially when people don’t have. 
 
This approach works the best in guidance of fellow researchers. In this the authors continuously receives or asks inputs 
from their fellows. It enriches the information pool of your paper with expert comments or up gradations. And the 
researcher feels confident about their work and takes a jump to start the paper writing. 
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B. Use of Simulation software 
There are numbers of software available which can mimic the process involved in your research work and can produce 
the possible result. One of such type of software is Matlab. You can readily find Mfiles related to your research work on 
internet or in some cases these can require few modifications. Once these Mfiles are uploaded in software, you can get 
the simulated results of your paper and it easies the process of paper writing. As by adopting the above practices all 
major constructs of a research paper can be written and together compiled to form a complete research ready for Peer 
review. 
 

CONCLUSION 
 
By designing the Android user interface and Home information centre, home appliance control system based on the 
Android phone can be designed. It has combined android client, network transmission, and wireless switch, home 
information center to form a complete system, and the whole system works normally. Identifying message commands 
and wireless encoding are the two major tasks for home information center. Android phone have advantages such as 
humane interface, customizable and extendible applications and android phone is easy to carry so on. By constantly 
improving the control function, android phone allows us anytime, anywhere to control any device, and finally realizes 
the highly intelligent home. 
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ABSTRACT 
 
Green chemistry is an eco friendly and rapid emerging field of chemistry which offers green alternative to 
conventional chemistry practices. It indicates the creation of chemical products and procedures that reduces 
the use and production of harmful materials. The goals of green chemistry for protecting the environment 
can be achieved by various method some of them are biocatalysts, biomass, microwave activation as well as 
to new photo catalytic reaction. The green chemistry movement is part of a larger movement that leads to 
sustainable development, sustainable economics and sustainable living practices. Sustainable chemistry is a 
scientific concept that seeks to improve the efficiency with which natural resources are used to meet human 
needs for chemical products and services. Process chemistry and engineers can apply green chemistry 
principles to redesign traditional process and they are also in the privileged position to design, develop and 
implement manufacturing processes for new pharmaceutical products and pipeline molecules. The 
ultimately aim of green chemistry is to entirely cut down the stream of chemical pouring into the 
environment and raise awareness on the fundamental aspects, necessities and benefits of green chemistry.   
We are focusing in this review a huge future scope and discuss advantage & disadvantage of green 
chemistry. 
 
Key words: Sustainable, Conventional, Photocatalytic, Pharmaceutical, Chemistry 
 
 
 

INTRODUCTION 
 
The term ―GREEN CHEMISTRY‖ was coined by Professor Paul Anastas, who is known as the father of green 
chemistry, at US Environmental Protection Agency Green Chemistry is the effort of reducing or eliminating the use 
of or generation of hazardous substances in the Design, manufacture and application of chemical products.Green 
Chemistry is defined as environmentally benign chemical synthesis (1). It is science Based, non regulatory and 
economically driven approach to achieving the goals of Environmental protection. The ultimate value of green 
chemistry lies in its applicability for the new millennium. So the challenge to reduce the waste, the toxicity of 
chemical and the Amount of energy used, while still providing the goods that society needs, is overcome Through 
green chemistry. 
 
The Green Chemistry revolution provides an enormous number of opportunity to discover and apply new synthetic 

approaches using alternative feedstock; Eco friendly reaction conditions, energy minimization and the design of less 
toxic and inherently safer chemicals. The origin and basis of Green Chemistry for achieving environmental and 
economic prosperity is inherent in a sustainable world (2). One important element of sustainable chemistry is 
commonly defined as the chemical research aiming at the optimization of chemical processes and products with 
respect to energy and material consumption, inherent safety, toxicity, environmental degradability, and so on. 
Green Chemistry is the utilization of set of principles that reduces or eliminates the use of generation of 
hazardous substances in design, manufacture and application of chemical products. Consequently, there have 
been efforts to   achieve environmentally benign synthesis and various acts have been passed to control and treat 
pollution, in an endeavour to encourage industries and academics to devise novel technologies, processes and 
educational materials, discouraging the formation or use of hazardous substances. Green Chemistry is not 
different from traditional chemistry in as much as it embraces the same creativity and innovation than has always 
been central to classical chemistry (3). Since the types of chemicals and the types of transformations are much 
varied, so are the Green Chemistry solutions that have been proposed. Developed ‗The twelve Principles of Green 
Chemistry‘ that serve as guidelines for practicing chemists in developing and assessing how green a synthesis, 
compound, process or technology . 
 
Sustainability and Cleaner Production: 
To combine the technological progress with environmental safety is one of the key challenges of the millennium. 
Cleaner technology is new dimension that is emerging rapidly at both national and international level. Cleaner 
production has been in identified as a key method for reconciling environment and economic development (4). The 
basic idea of cleaner production is to increase production efficiency while at the same time eliminate at least 
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minimize wastes and emissions at their source rather than treat them at the end of pipe after they have been 
generated. The concept of cleaner production, pollution prevention or waste reduction is still relatively young, 
although the concepts involved are much older. Both cleaner production and sustainability came into focus with 
the publication of ‗our common future‘. This report provided a focused definition for the concept of sustainable 
development: ―A process of change in which the exploitation of resources, the direction of investment, the 
orientation of the technological development and instituted change are all in harmony and enhance both current and 
future potential to meet human need and aspiration‖(5). According to the World Commission on Environment and 
Development, Brundtland Commission on Environment and Development, Brundtland commission 1987, 
Sustainable development is ―Development that meets the needs of the present without compromising the ability of 
future Generations to meet their own needs.‖(6) Sustainable development demands change, requires doing more 
with lesser resource input and less waste generation. Instead of end-of-pipe technology, it requires pollution 
prevention philosophy, which is: ―First and foremost, reduce waste at the origin-through improved housekeeping 
and maintenance, and modification in product design, processing and raw material selection. Finally, if there is no 
prevention option possible, treat and safely dispose of the waste. 
 
Green Chemistry in Education 
Convincing chemists to think in an environmentally friendly manner begins with education. The idea of including 

Green Chemistry in chemistry education was first put forward in 1994 (7). Few Green chemistry textbooks have 
also been published. Graduates, post graduates, teachers and researchers will find these books of immense use. 
Both Environmental Protection Agency (EPA) and American Chemical Agency (ACS) have recognized the 
importance of bringing Green Chemistry to the class room and the laboratory(8). Together they have launched a 
significant campaign to develop Green Chemistry educational materials and to encourage the ‗greening‘ of the 
chemistry curriculum. Student involvement in Green Chemistry principles and practices is essential to the 
integration the environmentally benign technologies in academia and industry. ACS Student Affiliate Chapters 
may be recognized as ―green‖ chapters by engaging in at least three Green Chemistry activities during the academic 
year. Suggestions for these activities include: Hosting a Green Chemistry speaker ·  
 

1. Organizing an interdisciplinary Green Chemistry workshop on campus ·  

2. Working with a local company on a Green Chemistry project ·  

3. Developing a Green Chemistry activity with a local school · 

4. Converting a current laboratory experiment into a greener one · 

5. Organizing a Green Chemistry poster sessions on campus ·  

6. Distributing a Green Chemistry Newsletter to the local community ·  

7. Designing a green Chemistry web page. 
 
Green Chemistry Applications: 
Green Chemistry has several uses in our daily lives. The following are some of the applications of green chemistry 
(9): It Is utilized in the coating process, consumer items, medications, preservatives, and so forth. 
 
Dry cleaning- In the beginning, we utilized tetrachloroethylene as a solvent for dry cleaning. This substance is 
carcinogenic and pollutes groundwater. Dry cleaning is now done using liquid carbon dioxide and an appropriate 
detergent. As a by product, it produces liquid carbon dioxide, which is less toxic and hence creates less pollution. 
 
Paper bleaching—originally, chlorine gas was used for this purpose, but it has since been replaced with hydrogen 
peroxide. Hydrogen peroxide is combined with a suitable catalyst to enhance its bleaching activity. It‘s also found 
in electronics and a variety of other electrical equipment. Green chemistry promotes a healthy environment for 
human civilization, and as responsible citizens, we should all eventually follow. A pollution-free world will enhance 
living circumstances and extend the lives of the planet‘s inhabitants. 
 
Scope 
The key to achieving the goal of reducing the generation of environmentally unfriendly waste and the use of toxic 
solvents and reagents is the widespread substitution of ―solochiometric‖ Technologies by greener catalytic 
alternatives (10). The first two involve 100% atom efficiency while the latter is slightly less than perfect owing to 
the co-production of molecular water. The longer trend is towards the use of the simplest raw materials – H2, O2, 
H2O, H2O2, NH3, CO and CO2 in catalytic low salt processes (11). For many years catalysis 33 sprouted life and led 
to evolution. Today catalysis is one of the powerful tools of the chemical industry. Similarly, the widespread 
substitution of classical mineral and lewis acids by recyclable solid acids, Such as zeolites and acidic clays, and the 
introduction of recyclable solid bases, such as Hydrolatcites (anionic clays) will result in a dramatic reduction of 
inorganic waste. Because Of the deleterious effects that many organic solvents have on the environment and/or 
health, media such as halogenated hydrocarbons (e.g. chloroform, dicholoromethane) are being phased out of use 
and benign replacements are being developed. A possible alternative for the use of organic solvents is the 
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extensive utilization of water as a solvent. Traditionally, water is not a popular reaction medium for organic 
reactions due to the limited solubility of many substrates and also to the fact that a variety of functional groups 
is reactive towards water(12). But recently, there has been a revival of interest in water as a solvent and 
chemistry in aqueous medium, as it offers many advantages for a clean green chemistry. The addition of surfactants 
can strongly modify the attitude of water to solubilize organic molecules. 
 
If chemists are to fully embrace all facets of sustainable chemical processes, an exemplary shift in the way 
chemistry and engineering are taught and practised is required. Many challenges still lie ahead and the solutions 
will be found not only in the discipline of chemistry but also at its interfaces with engineering, physics and biology. 
More attention needs to be given to the whole manufacturing process and life cycle of both products and 
wastes(13). Only by combining the best ideas from the areas of science and technology the desired aim can be 
accomplished. Concepts such as renewable feedstock, atom economy, energy efficient reactions and eco-friendly 
solvents should be more prominent in basic chemistry education and there should be less emphasis on the very 
concept of immediate product yield and end-of-pipe cleaning mind set. Obviously, there are plentiful future 
challenges to research in achieving green chemistry principles. In a nut shell, some of the challenges are: 
 

1. Use of water as an efficient source of energy. 

2. Improvement of environmentally benign solvent systems. 

3. Development of a synthetic methodology ―toolbox‖ that is both atom economical and gentle to human 
health and our environment. 

4. Introduction of plastics and polymers properly designed for safe degradation through the use of additives- 
free design. 

5. Materials designed for recyclable/reusable/recoverable decisions based on implanted life cycle. 

6. Expansion of ―preventative toxicology‖ where escalating knowledge of biology and environmental sciences act 
together continuously for designing new chemical produce. 

7. Enlargement of non-combustion, non-material intensive energy resources. 

8. Consumptive utilization of CO2 and other greenhouse gases with value-addition at high volume. 

9. Refinement of organic methodologies targeting diminished use of functional group protection/deprotection. 

10. Development of materials and especially, their surfaces, that are long-lasting, robust and do not require 
coatings/paints and cleaners. 

 
Future Trends in Green Chemistry 
Future Trends in Green Chemistry includes oxidation reagent and catalysis comprised of toxic substances such as 
heavy metals showing substantial negative effect on human health and environment which can be changed by the 
use of benign substances, Non covalent derivatization , Supramolecular chemistry research is currently on going to 
develop reactions which can proceed in the solid state without the use of solvents, Biometric multifunctional 
reagents, Combinatorial green chemistry is the chemistry of being able to make large numbers of chemical 
compounds rapidly on a small scale using reaction matrices, Proliferation of solvent less reactions helps in 
development of product isolation, separation and purification that will be solvent-less as well in order to maximize 
the benefits(14). 
 

a. Green Nanochemistry 

b. Supramolecular Chemistry 

c. Oxidation Reagents and Catalysts 

d. Biometric Multifunctional Reagents 

e. Combinatorial Green Chemistry 

f. Non Covalent Derivatization Techniques 
 
Green chemistry’s Advantages and Disadvantages (15) Advantages: 

a. Toxic substances in the environment cause less harm to plants and animals. 

b. Reduced risk of global warming, 

c. Reduced Smog production and ozone depletion 

d. Ecosystems are less chemically disrupted. 

e. Less reliance on landfills, particularly hazardous waste dumps. 
 
 
Disadvantages 
While environmentally friendly living is a desirable goal, there are several potential drawbacks to Green processes 

and technology, including: 
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a. High implementation 

b. Costs a lack of information 

c. No known alternative chemical or raw material inputs 

d. No known alternative process technology, and uncertainty about performance. 
 

CONCLUSION 
 
In coming days, expansion of green chemistry needs to increase at an accelerated pace if molecular science is to 
meet challenges of sustainability. We need the relevant scientific, engineering educational and other communities 
to work together for sustainable future through green chemistry. In fact, the practice of a new kind of human ethics 
and the practice of green chemistry are virtually inseparable. It is commonly said that the revolution of one day 
becomes the new convention of the next. If the twelve principles of green chemistry are successfully incorporated 
as an integral part of everyday chemistry, there will no longer be a need for focusing, highlighting and renaming of 
green chemistry (16). And when that day comes, the challenges that chemistry will meet cannot be imagined. 
Furthermore, the success of green chemistry depends on the training and education of a new generation of chemists. 
Student at all levels have to be introduced to the philosophy and practice of green chemistry. Regarding the role of 
education in green chemistry, it is evident that the biggest challenge of green chemistry is to implement its rules in 
practice. In this context we can recall the famous saying of Albert Einstein ―The significant problems we face today 
cannot be solved at the same level of thinking we were at when we created them‖. 
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ABSTRACT 
 

Internet of things is such a predefined and honorable area which drives us to these present reality situations 
where each object can play out some undertakings or some tasks while at the same time speaking and 
communicating with some different items. The world brimming with devices, sensors and different items which 
will impart and improve human life far and less demanding than at any other time. This paper gives an outline 
of ebb and flow exploration that takes a shot about IoT regarding engineering, innovation, utilization and 
applications. It additionally pinpoints every issue connected with the advancements of IoT, after the literature 
audit of this research work. The fundamental reason for this review is to give all the most recent advancements, 
their relating patterns and points of interest in the field of IoT in deliberate way. It will be useful for further 
research. This literature overviews Internet of Things arranged structures that are sufficiently skilled to enhance 
the comprehension of related device, innovation, and approach to encourage engineer's prerequisites. 
Straightforwardly or by implication, the exhibited models propose to tackle genuine issues by building and 
organization of ground-breaking Internet of Things ideas. Further, examined difficulties have been explored to 
fuse the lacuna inside the current patterns of structures to persuade the scholastics and ventures get included 
into looking for the conceivable path outs to able the correct intensity of Internet of Things. A principle 
commitment of this review paper is that it outlines the current best in class of Internet of Things 
structures in different areas deliberately. 
 
Keywords: Internet of things, framework & architecture, smart devices, sensors, technology 

     
    

INTRODUCTION 
 

Prior there was a basic manual method for taking care of machines. Be that as it may, with the progression of 
innovation, new ways are presented for controlling the machines like computerization and automation. At the bit of a 
catch, we can get to extensive measure of data because of ability of PCs and the Internet. Everyone needs a moderate 
and secure approach to control their machines from any brilliant cell phone or Internet association. The Internet of 
Things (IoT) is the system of physical articles or "things" implanted with hardware, programming, sensors and network 
to empower it to accomplish more noteworthy esteem and administration by trading information with the maker, 
administrator or other associated gadgets. Everything is interestingly recognizable through its installed computing 
framework however can interoperate inside the current Internet foundation. Internet of Things is the following 
enormous insurgency of the world on digitalization of commercializing different modules/items. Everything is related 
with the web, some includes controlling and some includes checking the parameters from anyplace. The Internet of 
Things is today‟s most drifting innovation that remains close by wearable‟s and mechanical technology. The Internet of 
Things (IoT) assumes an exceptional job in all parts of our day by day lives. It covers numerous fields including 
healthcare, automobiles, amusements, mechanical machines, sports, homes, etc. The inescapability of IoT facilitates 
some regular exercises, improves the manner in which individuals cooperate with nature and environment, and expands 
our social connections with other individuals and items. 
 
This all-encompassing vision, be that as it may, raises likewise a few concerns, similar to which dimension of security 
the IoT could give? what's more, how it offers and secures the protection of its clients? Creating applications for the IoT 
could be a testing assignment because of a few reasons; (i) the high multifaceted nature of disseminated figuring, (ii) 
the absence of general rules or systems that handle low dimension correspondence and improve abnormal state usage, 
(iii) numerous programming dialects, and (iv) different correspondence conventions. It includes engineers to deal with 
the foundation and handle both programming and equipment layers along with saving all utilitarian and non-useful 
programming prerequisites. 
 
This multifaceted nature has prompted a brisk development as far as presenting IoT programming systems that handle 
the previously mentioned difficulties. Internet of Things is one where consistently gadget turned out to be more 
intelligent, consistently handling winds up savvy, and consistently correspondence ends up instructive. While the 
Internet of Things is as yet looking for its own shape, its belongings have just gazed in making mind boggling strides 



      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 8 Issue 11, November-2019, Impact Factor: 5.945 
   

Page | 19  

as a widespread arrangement media for the associated situation. Design‟s explicit investigation does dependably clear 
the compliance of related field. The absence of generally speaking design learning is by and by opposing the scientists 
to get past the extent of Internet of Things driven methodologies. This writing overviews Internet of Things situated 
designs that are sufficiently competent to enhance the comprehension of related instrument, innovation, and system to 
encourage designer's necessities. 
 
Straightforwardly or in a roundabout way, the displayed structures propose to take care of genuine issues by building 
and sending of incredible Internet of Things ideas. Further, examine difficulties have been explored to consolidate the 
lacuna inside the current patterns of designs to persuade the scholastics furthermore, ventures get included into looking 
for the conceivable route outs to adept the correct power Internet of Things. A principle commitment of this study paper 
is that it condenses the current best in class of Internet of Things models in different areas efficiently. 
 
Internet of Things (IOT) has given a chance to fabricate incredible mechanical framework and applications by utilizing 
the developing omnipresence of RFID, remote, portable and sensor gadgets. Numerous modern IOT applications have 
been progressively created and sent as of late. Presently controlling and checking assumes a primary job in our 
everyday life. We can screen and control everything utilizing trend setting innovations. Remote access is a superb 
element that came on account of fast web. 

 
LITERATURE REVIEW 

 
Li Da Xu, Wu He, and Shancang Li [1]: This paper surveys the ebb and flow research of IoT, key empowering 
innovations, major IoT applications in ventures, and recognizes look into patterns and difficulties. A fundamental 
commitment of this audit paper is that it abridges the current cutting edge IoT in enterprises efficiently. 
 
Alaa Alhamoud, Felix Ruettiger, Andreas Reinhardt, Frank Englert, Daniel Burgstahler, Doreen Bohnstedt, 
Christian Gottron and Ralf Steinmetz [2]: This paper presents structure for acknowledging vitality productive 
brilliant homes dependent on remote sensor systems and human movement recognition. Their work depends on the 
possibility that the greater part of the client exercises at home are identified with an arrangement of electrical machines 
which are important to play out these exercises. Hence, they demonstrate how it is conceivable to identify the client's 
present movement by observing his fine-grained machine level vitality utilization. This connection among exercises and 
electrical machines makes it conceivable to recognize apparatuses which could be squandering vitality at home. Our 
structure is sorted out in two segments. On one hand, the movement discovery structure which is in charge of 
recognizing the client's present action dependent on his vitality utilization. 
 
Kemal Akkaya, Ismail Guvenc, Ramazan Aygun, Nezih Pala and Abdullah Kadri [3]: This paper studies the 
current and takes a shot at inhabitancies checking and multi-modular information combination procedures for keen 
business structures. The objective is to set out a system for future research to misuse the spatio- temporal information 
got from at least one of different IoT gadgets, for example, temperature sensors, reconnaissance cameras, and RFID 
labels that might be as of now being used in the structures. 
 
Andrea Zanella, Nicola Bui, Angelo Castellani, LorenzoVangelista, and Michele Zorzi [4]: This paper concentrates 
explicitly to an urban IoT framework that, while as yet being a significant general class, are portrayed by their particular 
application area. Urban IoTs, indeed, are intended to help the Smart City vision. This goes for abusing the most 
exceptional correspondence innovations to help included esteem administrations for the organization of the city and for 
the residents. This paper henceforth gives an exhaustive review of the empowering advancements, conventions, and 
engineering for an urban IoT. 
 
Ala Al-Fuqaha, Mohsen Guizani, Mehdi Mohammadi, Mohammed Aledhari, and Moussa Ayyash [5]: This paper 
gives a review of the Internet of Things (IoT) with accentuation on empowering advancements, conventions, and 
application issues. The IoT is empowered by the most recent improvements in RFID, brilliant sensors, correspondence 
advancements, and Internet conventions. The fundamental introduce is to have keen sensors work together specifically 
without human inclusion to convey another class of utilizations. The present unrest in Internet, versatile, and machine-
to-machine (M2M) innovations can be viewed as the primary period of the IoT. In the coming years, the IoT is relied 
upon to connect different innovations to empower new applications by associating physical protests together in help of 
smart basic leadership. This paper gives a level diagram of the IoT. At that point give a review of some specialized 
subtle elements that relate to the IoT empowering advances, conventions, and applications. Contrasted with other 
overview papers in the field, our goal is to give a more intensive outline of the most significant conventions and 
application issues. 

    
   Applications of IOT 

Smart agriculture: - We can transform the world though iot. In agriculture iot play major role. IoT-based smart 
farming, a system is built for monitoring the crop field with the help of sensors (light, humidity, temperature, soil 
moisture, etc.) and automating the irrigation system. The farmers can monitor the field conditions from anywhere. IoT-
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based smart farming is highly efficient when compared with the conventional approach. 
 
Smart healthcare: - we can decrease many diseases with the help of iot devices. If we monitor patient health on daily 
basis so we can handle many diseases. If we use iot devices we can provide health services for emergency cases very 
quickly. The rise of IoT in healthcare has potentially lifesaving applications by collecting data from bedside devices and 
viewing patient information and diagnosing in real-time. IoT in healthcare improves the patient's experience and 
provider's ROI. 
 
Security Home, Security & surveillance: -In current situation everyone need security from unauthorised access, theft 
and fraud. Right security protects company data and details. Iot is a right solution for preventing data from unauthorised 
access. 
 
Intelligent transportation: Today transportation in our country improving very gradually. Transport system made not 
only use of concrete and steel but also use of technology. We are facing many problems in transportation. We can 
control transportation problem with the help of iot. With the help of intelligent transportation system, we provide 
innovative services relating to different modes of transport and enable various users to be better informed and make 
safer, more coordinated and smart use of transport. 
 
Smart energy management: Energy is very important facet for any household, industries, agriculture and so on. 
Very important for us to managing the energy efficiently. conserving it intelligently for appliances is very much 
important. The energy usage is directly affected with Coal, oil and so towards power generation. 
 
Smart environment: smart environment and healthy atmosphere increase productivity of every industries. Today 
pollution is very big problem facing in all over the world. We can reduce this problem with the help of iot. We can 
measure the level of pollution with the help of smart sensors. 
 
Smart governance: smart governance plays major role for our country. Today Andhra Pradesh government 
implementing iot in civil supplies. With the help of smart governance, we increase transparency, speediness and 
productivity. 
 
WiFi products: Today Wi-Fi is a popular short-range radio technology widely used. We use muddle up of technology 
will be used for linking all devices simultaneously. Wi-Fi is one candidate technology for capillary radio – connecting 
tiny devices into the Internet of Things – but some adaptations will be needed. 
 
RFID manufacturing and solutions: RFID technology is essential for business applications is the concept of the so 
called “internet of things”. We add RFID tag for goods, pallets and finished items can speed manufacturing, logistics 
and service operations. wide range of Many business use application tracking assets activities more efficient. RFID tags 
can be used to tell applications what things are, where things are, if things have moved, who moved them or used them. 
 
Convergence platform: The collaboration of IoT and cloud technologies will hopefully increase our quality of life 
globally through digital sophistication and is widely applicable to a range of industries, for example, health- care 
systems, atmosphere monitoring, agriculture, home/office automation, transportation, infrastructure, industry, social 
networks, entertainment, and security systems. Cloud computing and Internet of Things (IoT) are two very different 
technologies that are both already part of our life. Their adoption and use are expected to be more and more pervasive, 
making them important components of the Future Internet. 
 

 
 

Figure 1: Application of Internet of Things 
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CONCLUSION 
 

The IoT showcase is developing quickly and as a result the consideration has moved from proposing single IoT 
components and conventions towards application stages with the end goal to distinguish structures supporting the 
standard IoT suites of controls and conventions. This scrutinization has secured a subset of economically accessible 
structures and stages for creating modern and consumer based IoT applications. The chose structures have a similar 
plan rationality as far as distinguishing cloud-based applications by bringing together circulated information sources. In 
any case, they pursued different methodologies with the end goal to apply this logic. A relative investigation of the 
structures was led dependent on the engineering, equipment similarity, programming prerequisites, and security. We 
featured on the safety efforts of every structure as checking the different security highlights and resistance against 
assaults is a standout amongst the most vital contemporary issues confronting the Internet of Things. 
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ABSTRACT 
Introduction:  The services of the banking sector is not only capital intensive, where the important 
component of capital is to assess to ensure the growth of the strong network but also the core 
competencies, skills of management, qualification and abilities of management are the dense drivers to 
increase the achievement of organization profits and the sustainability of business. 
Objective of the Study:  •To study the Demographic Profiles of respondents in the Banking units’ 
understudy. • To study the impact of HR Practices on Organizational Performance on employees of units 
under study. •To compare the perception deviation and relationship among the employees regarding 
impact of HR Practices on organizational practices in the selected Banking units separately unit wise. 
Method of the Study:  A random sampling technique was adopted to select the sample respondents. 
Respondents for the study are selected from State Bank of India (SBI) and HDFC banks.  Among 1600 
employees 300 employees from each bank is selected through random method. Accordingly 600 
employees were selected from both banking units. The data for this study was drawn from two main 
sources; primary and secondary data sources. The primary data sources were those original data collected 
and analyzed by the researcher from the field. These were mainly obtained from the responses of 
respondents to self-completion questionnaires, semi structured interviews and participant observation 
recordings. 
Conclusion:  The main objective of this study is to identify the effect of Human Resource Management 
practices and organization's performance. Overall, the result of this study provides evidence in support of 
the theory that HR practices affect the organization's performance. In this study the influence of HR 
practices was seen on organization's performance in the banking sector of India. A sample of 600 bankers 
were taken from different branches of SBI & HDFC. Data was gathered through questionnaires and was 
analyzed using correlation, simple percentages, mean and standard deviation techniques through SPSSv. 
16. 
 
Keywords: Human Resource Management, Organization Productivity, Employee Effectiveness. 
 
1.0 INTRODUCTION: 

 
The services of the banking sector is not only capital intensive, where the important component of 

capital is to assess to ensure the growth of the strong network but also the core competencies, skills of 
management, qualification and abilities of management are the dense drivers to increase the achievement 
of organization profits and the sustainability of business. No doubt that organization internationally is 
determined for achievement of high profit in the same industry.  
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For the purpose of this, organizations have to get and apply their human resource effectively and 

efficiently. Organizations have to be aware of human resource need. To know about HRM more 
realistically, organizations have to keep their human resource up-to-date. Consequently, manager play 
significant role for the purpose of achieving company’s goal and meet profits, basically the core functions 
of managers have to manage the human resource in a way that right number in right way. This research 
therefore, examines the influence of Human Resource Management that is compensation, employee’s 
development and organizational citizenship behavior on the performance of the organization. 
 

The services of the banking sector is not only capital intensive, where the important component of 
capital is to assess to ensure the growth of the strong network but also the core competencies, skills of 
management, qualification and abilities of management are the dense drivers to increase the achievement 
of organization profits and the sustainability of business. No doubt that organization internationally is 
determined for achievement of high profit in the same industry. For the purpose of this, organizations have 
to get and apply their human resource effectively and efficiently. Organizations have to be aware of human 
resource need. To know about HRM more realistically, organizations have to keep their human resource 
up-to-date. Consequently, manager play significant role for the purpose of achieving company’s goal and 
meet profits, basically the core functions of managers have to manage the human resource in a way that 
right number in right way. This research therefore, examines the influence of Human Resource 
Management that is compensation, employee’s development and organizational citizenship behavior on 
the performance of the organization. 
 
1.1 HUMAN RESOURCE MANAGEMENT CONCEPTUAL BACKGROUND 

For any organization dealing with people requires a good Human Resource Management efficient 
working of the organization. Banking has been and will always be a "People Business". Efficient and 
effective management of the human resource in the organization turns it a successful one. 
 

For banking, the importance of Human Resource Management has grown manifold because the 
nature of banking industry, which is mainly service based. The management of people in the organization 
along with handling the financial and economic risks at the wider level is the most effective challenges in 
front of the banking industry in any given time frame. Efficient and skilled manpower in the sector can 
only manage the financial risks that the banks need to take on regular basis. The Human Resource 
department is responsible for finding such talented manpower and placing them in right jobs in the banks.  
 

Apart from the risks in the banking sector, the people handling the day to day affairs in the banks 
need to keep the customer satisfaction in mind. The people working at the front office become the face of 
the bank and thus it is the responsibility of the HR to make sure there are eligible people working up front. 
They need to make sure that the candidates selected in the banks go through necessary training before they 
begin their work, so that they are aware of the nuances of the core banking industry and customer 
relationship, better. The HR management needs to think both about the quantity and quality requirement in 
the banking sector and deal with the shortage in the skilled manpower supply in the sector efficiently.   
1.2 SIGNIFICANCE OF THE STUDY 

The significance of systems of Human Resource Management (HRM) practices on firm 
performance is still a major debate among academics and practitioners in the 21st Century. The banking 
industry has changed from who runs the best adverts, has an international status, is prestigious, or has the 
finest offices to who develops innovative services, manages risks, is technology friendly, has great 
customer relationship management and keeps the customer coming back. The need to understand the 
significance of HRM practices in enhancing firm performance and employee outcomes has received 
enormous attention. However, most of the studies were carried out in private manufacturing sector; yet 
understanding the nature of this link in the banking sector is equally important. 
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Banking will need employees with special skills and abilities, right attitudes and behaviors to make 

these happen. Organizational performance culminating into effectiveness, efficiency, success and 
development depend on the optimal utilization of human resource. Notwithstanding the level of 
technology, banking is primarily a labour intensive service sector. Hence it will not be possible for the 
banks to sustain performance unless Human Resource Management is given prime importance because the 
technology is only an aid to human effort and not a substitution thereof. It is a recognized fact that HR 
occupies a unique and sensitive position in the banking industry; therefore a study of this nature will help 
the selected banks to appreciate the impact of HRM of organizational performance. This study will 
propose appropriate HRM strategies, policies, processes, programmes and practices and the possible 
outcomes in the bank settings. It will also provide insights into adopting the “best fit” practices as strategic 
response for banks in the near future. The larger community stands to benefit since the improved 
performance of commercial banks will enhance the living standard of mostly the majority informal sector 
that deals with them and contribute significantly to the growth of the Indian economy. This study will 
prompt policy makers and implementers to pay due attention to HRM practices and the role of HRM 
strategies in achieving organizational goals. The academic significance of this work is to add to existing 
theories on HRM, serve as reference to those engaged in other related studies and create the scope for 
another to further research into HRM and organizational performance. The findings and recommendations 
will provide a solid basis for commercial banks to properly manage their human resources and serve as an 
opportunity for the selected banks to improve performance with existing workforce. The study also add to 
the knowledge of HRM concepts in the Indian corporate and serve as reference for future studies. 
1.3 REVIEW OF LITERATURE 

Impact of Human Resource Management on Organization Performance has become a burning issue 
in today’s modern world. Numerous researches have been done regarding this issue. Almost in every 
research, researchers tried to find out the causes that create imbalance between professional and personal 
life. 

SangeetaTrehan and Karan Setia (2014)i, in their research entitled ―Human Resource 
Management Practices and Organizational Performance: An Indian Perspective give a better understanding 
of the role of human resource practices in creating and sustaining organizational performance, specifically 
in the Indian context. They discuss a framework that indicates how external and internal factors affect 
HRM practices which in turn generate core benefits for the organization and ultimately lead to overall 
corporate performance. After a comprehensive literature review they highlight three sets of HR practices 
that would support a healthy and innovation-oriented HR system. They are: (1) training-focused; (2) 
performance based reward (3) team development. HR Practices in their model refer to these three bundles 
of practices. OP outcomes are the ultimate dependent variables in the model. These are organizational 
outcomes/ their indicators such as shareholder return, profits, productivity, organizational survival and 
product (and services) innovation. They found highly positive relationship between human resource 
practices and organizational performance. 

 
Armstrong et al. (2014)ii has mentioned three levels of influencing factors that affect job 

satisfaction: first, the intrinsic motivating factors which relate to job content, especially the five 
dimensions of jobs or the job characteristics model: skill variety, task identity, task significance, autonomy 
and feedback. Second, the quality of supervision: supervision is the most important determinant of worker 
attitudes. Third, success or failure: success obviously creates satisfaction; on the other hand failure will 
definitely create dissatisfaction. When a person works hard and uses his maximum capabilities to prove to 
himself and to the others that he is capable, success and have the potential, it will boost his feelings and 
give him satisfaction. While another person who constantly fails to fulfill the tasks as it should be, it will 
create dissatisfactory emotions. 

 
Osterman (2014)iii argued that employee’s attitudes and behaviors shapes by the practices of HRM 

(human resource management) in an organization. This is because HR creates conditions where employees 
become highly productive to achieve the organizational goals.  
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HRM is means of, guiding principle carried out by HR managers including aspects such as human 

resources recruitment & selection, compensation, performance appraisal, training & development, 
orientation, job analysis, developing unassigned duties and tasks. Between HRM strategy and HRM 
outcome, human resource management work as a mediator in an organization. Sheppeck (2000)iv focus 
HRM a policy into a group of four that is work polices, skills required in employment, strengthening and 
the measurement of performance and supportive environment. 

 
Organizational performance has always been an important component of empirical research in 

several fields of business and Economics (Riaz, 2015; Richard et al., 2015)v.Employees’ perception of 
their organization performance is also regarded as a reflection of actual organization success. The potential 
linkage between employee attitudes and performance was first put forth in the early human relations 
movement of the 1930s. Carrying-on that same tradition, the more recent research also emphasized the 
importance of attitudes in shaping actual as well as perceived organizational performance. The outcome of 
these contributions indicates that that research on employee attitudes and perceptions would benefit more 
if it considered their effects on broader organizational measures, including performance. Despite this, the 
more recent research examining the impact of attitudinal variables on individuals’ perceptions of their 
organization’s performance remains largely lacking. In addition, job satisfaction has traditionally been 
considered as a dependent variable and few studies have examined its relative effects on organizational 
performance when examined alongside attitudinal variables such as trust and perceived supervisor support. 

 
Ahmed Mohammed SayedMostafa (2017)vi Performance appraisal system is most important task 

for HRM; it is the system of evaluating the employee performance and their attitude toward the 
organization. The main objective of performance appraisal is to check the employee’s capability their 
skills and how beneficial employee is and it helps to find out the method of how to increase the 
productivity. It helps in managing the employees and the objective of organization has to be fulfilled. This 
system also helps to employee for their daily routine work and what is required for doing this job. It also 
helps to check the achieved objectives and helps in taking a right decision to increase the performance, and 
giving the reward for the employee according to their prescribed standards. Performance appraisal also 
helps in the development the career of the employee and for organization helps in evaluates the 
performance of the employee. 
 
2.0 STATEMENT OF THE PROBLEM 

Impact of Human Resource Management practices on organizational performance has been a 
widely researched area. Result of studies, from developed countries to developing countries; have been 
time and again showing that HR practices have significant impact on organizational performance. 
Reasonable numbers of studies have been conducted in this area context to India and other developing 
countries. To augment the contemporary knowledge base of HR practices of developing countries, this 
study has been undertaken. This study assessed the impact of human resource management on 
organizational performance and investigates impact on selected banks under study and the four human 
resource practices (recruitment & selection, training & development, compensation and performance 
appraisal) on organization performance have been identified to do study.  
 

Although, it was accepted that HRM is positively related to organizational performance. There is a 
great need for additional evidence to support the HRM-performance relationship from different contexts. 
The observations of the researcher in Selected banking units are State Bank of India and HDFC about they 
are satisfied with their wellbeing in terms of compensation i.e. salaries and benefits.  

 
There is no significant work in public organizations in the context of human resource management 

and the reason is that top management never realizes the needs and demands of their employees. As a 
result to develop a better understanding the research is carried to know the benefits to practice the HR and 
evaluating the losses if don’t. 
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A developing country like India needs to know the contribution of different factors and the 

intensity of their impact on organizational performance that leads towards economic development and 
prosperity. India is gradually shifting from agriculture to industrial economy and therefore it is important 
to determine empirically, the contribution of different factors like, HRM practices towards organizational 
performance. In our country, there are a large numbers of employees working on public organizations and 
most of them are unsure about their satisfaction towards the HRM practices and with the job. Also it’s 
difficult to get published researches that addressed the effect of human resource management practices on 
organizational performance in banking sector. 
 
2.1 OBJECTIVES OF THE STUDY 

 To study the Demographic Profiles of respondents in the Banking units understudy. 
 To study the impact of HR Practices on Organizational Performance on employees of units under 

study. 
 To compare the perception deviation and relationship among the employees regarding impact of 

HR Practices on organizational practices in the selected Banking units separately unit wise. 
2.2 HYPOTHESIS OF PRESENT STUDY 

In line with the objectives stated above, the following hypothesis is formulated and tested for the 
purpose of the study.  
Hypothesis: HR practices have significant impact on organizational performance 
 
2.3 METHODOLOGY OF STUDY 
Research Design 

In pursuance of the above mentioned objectives and hypothesis, the following methodology was 
adopted for the study. It is an empirical method based on both primary and secondary data. The objectives 
of the study were pursued by the collection and analysis of data from primary sources of data. 
Sample Design 

A random sampling technique was adopted to select the sample respondents. Respondents for the 
study are selected from State Bank of India (SBI) and HDFC banks.  Among 1600 employees 300 
employees from each bank are selected as per random method. Accordingly 600 employees were selected 
from both banks. 
Data Collection 

The data for this study was drawn from two main sources; primary and secondary data sources. 
The primary data sources were those original data collected and analyzed by the researcher from the field. 
These were mainly obtained from the responses of respondents to self-completion questionnaires, semi 
structured interviews and participant observation recordings. 

Before the commencement of interview, a sample schedule was given to each respondent and a 
brief explanation regarding the study. Each question/item in the schedule was asked by the interviewer to 
the respondent employees. Care was taken to give sufficient time to the employees to think over and 
answer the questions. The respondents were encouraged to express their opinions and suggestions freely 
and frankly.  

 
2.4 LIMITATIONS OF STUDY 

Despite the fact that very reliable results that may also be generalized have been arrived at, the 
researcher would like to point out some unavoidable limitations that have entered into the study. They are 
stated below: 

1. For measuring impact of HRM practices on Organization Performance five point factors have been 
considered. There may be other factors having impact on organization performance which are not 
considered for this study. 

2. More variables could have been included in the tentatively selected independent variable to make it 
more conclusive.  
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3. A comparison of the study among selected banking companies has not been made since any 

standard index of HRM practices has not been available. 
2.5 RESULTS AND DISCUSSION  

For this study selected banks were State Bank of India and HDFC banks with selected branch units.  
 
Objective 1- To study the Demographic Profiles of respondents in the Banking units under study. 
Table 2.1: DEMOGRAPHIC PROFILES OF RESPONDENTS USING SIMPLE PERCENTAGE TECHNIQUE OF SELECTED UNITS 
UNDER STUDY:                                                                                                                                                                                                                   

DEMOGRAPHIC PROFILE NUMBER OF RESPONDENTS PERCENT (%) 

Particulars SBI HDFC SBI HDFC 

Gender 

Male 225 228 75 76 

Female 75 72 25 24 

Age 

20 – 30  85 90 28.33333 30 

31 – 40 45 160 15 53.33333 

 41 – 50  60 50 20 16.66667 

51 – 60  110 0 36.66667 0 

 61 and above 0 0 0 0 

Marital status 

Single 40 55 13.33333 18.33333 

Married 260 245 86.66667 81.66667 

Divorced 0 0 0 0 

Education 

Master's Degree 105 285 35 95 

Graduation 195 15 65 5 

Inter 0 0 0 0 

Others 0 0 0 0 

Employees in Branch 

0 – 5 0 0 0 0 

06 - 29. 95 240 31.66667 80 

30 – 99 115 60 38.33333 20 

100 and Above 90 0 30 0 

 
 The above table 2.1 shows the result values using simple percentage technique towards 
demographic profiles of the selected bank units (SBI & HDFC) under study. The result table shows 
respondents’ demographic factors like Gender, Age, Marital Status, Education and Employees in their 
branches. 
 Table 2.1 result values depicts the 75% & 76% of respondents are male from SBI and HDFC 
respectively whereas Female respondents are only 25% & 24% from selected units. Second factor studied 
under demographic profile is Age composition of respondents working in selected units. Majority of 
respondents in SBI bank belongs to 51-60 age where as 53% of respondents of HDFC belongs to 31-
40Age. More than 80% of respondents are married in both the selected bank units under study. 65% of 
respondents’ educational qualification is Graduation only in SBI, whereas 95% of respondents are post 
graduates in HDFC. 38% of respondents of SBI said their branch employees’ composition is between 30 - 
99 and 80% of respondents of HDFC said their branch has employees between 6 – 29 employees. 
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Objective 2 - To study the impact of HR Practices on Organizational Performance on employees of units 
under study. 

Table 2.2: PERCEPTION TOWARDS ORGANIZATION PERFORMANCE PRACTICES SHOWING RESULT VALUES USING SIMPLE 
PERCENTAGES, MEAN AND STANDARD DEVIATION TECHNIQUES 

S.N
O ORGANIZATION PERFORMANCE SELECTED 

UNITS 
FDS 
(%) 

DS 
(%) N (%) S (%) FS (%) x̅ σ 

1 Services and efficiency include quantitative 
outputs 

SBI 0 0 6.67 53.33 40 4.33 
75.42 

HDFC 0 0 0 40 60 4.6 

2 Core people processes reflect organizational 
effectiveness criteria 

SBI 0 0 5 65 30 4.25 
78.74 

HDFC 0 0 0 45 55 4.55 

3 Work unit climate is a global perception of the 
psychological environment of the unit. 

SBI 0 0 0 57.6 43.33 4.433 
78.35 

HDFC 0 0 0 55 45 4.45 

4 Employee satisfaction centers around 
satisfaction 

SBI 0 0 10 30 60 4.5 
72.83 

HDFC 0 0 3.33 45 51.67 4.483 

5 Adaptability reflects the flexibility of the unit’s 
management and administrative systems 

SBI 0 0 5 63.33 31.67 4.266 
78.98 

HDFC 0 0 0 40 60 4.6 

6 Capacity (wealth of resources) reflects the 
internal strength of the unit 

SBI 0 0 5 58.33 36.67 4.31 
76.12 

HDFC 0 0 0 46.67 53.33 4.5 

7 Market share/scope/standing includes market 
share 

SBI 0 0 0 65 35 4.35 
81.54 

HDFC 0 0 0 40 60 4.6 

8 Future growth serves as an overall index of 
Services 

SBI 0 0 5 55 40 4.35 
75.75 

HDFC 0 0 0 43.33 56.67 4.56 

 
 
 From the above table 2.2 it is depicted that result values shows the respondents’ opinions towards 
Organization Performance in both the selected units under study. Given below are the observations 
from the opinions of respondents analyzed using simple percentages, mean and standard deviation: 
 Result values depicts that 53.33% of respondents of SBI rated as ‘Satisfied’ about services and 
efficiency include quantitative outputs where as in HDFC bank only 60%  respondents are fully satisfied 
towards same practice. Weighted average mean values shows 4.33 & 4.6 i.e., both the selected units, SBI 
& HDFC respectively, respondents opined as fully satisfied towards services and efficiency include 
quantitative outputs. 
 

 
65% of respondents of SBI rated as satisfied regarding core people processes reflect 

organizational effectiveness criteria where as in HDFC bank only 55% respondents are fully satisfied on 
the same practice. Weighted average mean values shows 4.25 & 4.55 i.e., both the selected units’ 
respondents opined agree rating for SBI and strongly agree for HDFC towards core people processes 
reflect organizational effectiveness criteria.  

 
 57.67% of respondents of SBI have satisfied opinion on Work unit climate is a global 

perception of the psychological environment of the unit where as in HDFC bank only 55% respondents 
shared, that they are satisfied on the same practice. Weighted average mean values shows 4.43 & 4.45 i.e., 
both the selected units respondents, rated as fully satisfied on Work unit climate is a global perception of 
the psychological environment of the unit.  
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 60% of respondents of SBI rated as fully satisfied on Employee satisfaction centers around 

satisfaction where as in HDFC bank 51.67% respondents are fully satisfied on the same practice. 
Weighted average mean values shows 4.5 & 4.48 i.e., both the selected units SBI and HDFC respondents 
rated as fully satisfied on Employee satisfaction centers around satisfaction. 

 
63.33% of respondents of SBI rated as satisfied on Adaptability reflect the flexibility of the 

unit’s management and administrative systems where as in HDFC bank only 60% respondents are fully 
satisfied on the same practice. Weighted average mean values shows 4.26 & 4.6 i.e., both the selected 
units respondents opined fully satisfied rating towards adaptability reflects the flexibility of the units’ 
management and administrative systems.  

 
More than 58.33% of respondents of SBI have satisfied opinion on Capacity reflects the internal 

strength of the unit where as in HDFC bank only 53.33% respondents shared as they are fully satisfied on 
the same practice. Weighted average mean values shows 4.31 & 4.5 i.e., both the selected units 
respondents rated as fully satisfied on Capacity (wealth of resources) reflects the internal strength of the 
unit. 

 
More than 65% of respondents of SBI rated as satisfied on Market share/scope/standing 

includes market share where as in HDFC bank  60% respondents are fully satisfied on Market 
share/scope/standing includes market share. Weighted average mean values shows 4.35 & 4.6 i.e., both the 
selected units SBI and HDFC respondents, rated as fully satisfied on Market share/scope/standing includes 
market share. 

 
55% of respondents of SBI rated as satisfied on Future growth serves as an overall index of 

Services where as in HDFC bank only 56.67% respondents are fully satisfied on the same practice. 
Weighted average mean values shows 4.35 & 4.56 i.e., both the selected units respondents opined fully 
satisfied rating by both SBI and HDFC towards Future growth serves as an overall index of Services. 

 
Table 2.2 result values shows analysis of respondents’ opinions using standard deviation technique 

too. These results infers the deviation of opinions among respondents of both the selected units under 
study and gives the inference values as Low deviation or High deviation comparing the standard Mean 
value as 60. The result values projects that there is High deviation of opinions among respondents of both 
the selected units which shows only towards core people processes reflect organizational effectiveness 
criteria. Work unit climate is a global perception of the psychological environment of the unit. Employee 
satisfaction centers around satisfaction, Adaptability reflects the flexibility of the units’ management and 
administrative systems, Capacity (wealth of resources) reflects the internal strength of the unit, Market 
share/scope/standing includes market share, Future growth serves as an overall index of Services. 
 
Objective: 3 To compare the perception deviation and relationship among the employees regarding impact 
of HR Practices on organizational practices in the selected Banking units separately unit wise. 
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Table: 2.3 DATA ANALYSIS RESULT VALUES USING CO-RELATION COEFFICIENT TECHNIQUE TO INTERPRET THE OPINION 
RELATIONSHIP AMONG EMPLOYEES WORKING FOR BOTH SBI AND HDFC BANK: 

S. 
no PERCEPTION TOWARDS RECRUITMENT AND SELECTION PRACTICES Result 

Values Inference 

1 Appointments in this organization is based on merit 0.86 strong positive 
correlation 

2 Applicants are fully informed about the qualifications required to perform the job before being 
hired 0.86 strong positive 

correlation 

3 Advertisements are used by the bank to recruit 0.97 strong positive 
correlation 

4 There is formal induction, orientation and familiarization process designed to help new recruits 
understand the organization 0.97 strong positive 

correlation 

5 In  this  organization,  line  managers  and  HR  managers  participate  in  the 
selection process 0.97 strong positive 

correlation 

6 Selection system selects those  having the  desired  knowledge,  skills and attitude 0.98 strong positive 
correlation 

7 Vacancies are filled from qualified employees internally 0.96 strong positive 
correlation 

PERCEPTION TOWARDS Compensation (Pay) and Rewards 

1 Pay for performance improves performance 0.91 strong positive 
correlation 

2 Employees are rewarded based on performance 0.8 strong positive 
correlation 

3 Compensation packages encourage employees to achieve organization’s objectives 0.89 strong positive 
correlation 

4 Employees are recognized and rewarded appropriately in this organization 0.76 strong positive 
correlation 

5 Profit sharing/bonuses are used as a mechanism to reward higher performance. 0.98 strong positive 
correlation 

6 Job performance is an important factor in determining the incentive compensation of employees 0.94 strong positive 
correlation 

PERCEPTION TOWARDS TRAINING AND DEVELOPMENT 

1 Training needs are discussed with employees 0.65 moderate positive 
correlation 

2 There is a training strategy and coherent training programme 0.71 moderate positive 
correlation 

3 Training incorporates the interests of the organization as well as the individual 0.89 strong positive 
correlation 

4 Training needs identified are realistic, useful and based on the business strategy of the 
organization 0.88 strong positive 

correlation 

5 Every employee goes through various training programmes every year 0.82 strong positive 
correlation 

6 There is a budget dedicated to training and development every year 0.91 strong positive 
correlation 

PERCEPTION TOWARDS CAREER PLANNING 

1 Career development is the responsibility of the employee 0.99 strong positive 
correlation 

2 Employees career aspirations within the organization are discussed with immediate supervisor 0.89 strong positive 
correlation 

3 Employees are clear about promotion possibilities 0.93 strong positive 
correlation 

4 The organization plans for the career and development of employees 0.99 strong positive 
correlation 

5 Our organization prefers an internal employee whenever a vacancy opens up 0.98 strong positive 
correlation 

PERCEPTION TOWARDS EMPLOYEE INVOLVEMENT 

1 Employee participation is encouraged on a wide range of issues 0.98 strong positive 
correlation 

2 Employees can exercise independent thought and action in executing their jobs 0.9 strong positive 
correlation 
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3 Adherence to instructions with little room for empowerment 0.88 strong positive 
correlation 

4 You have regular staff meetings to encourage communication with peers and supervisors 0.94 strong positive 
correlation 

PERCEPTION TOWARDS PERFORMANCE APPRAISAL AND MANAGEMENT 

1 In this organization, employees are provided performance based feedback and counseling 0.79 strong positive 
correlation 

2 The appraisal data is used for decision making like promotion, job rotation, training, 
compensation, transfers and discharge 0.97 strong positive 

correlation 

3 There are corrective measures for under-performance 0.88 strong positive 
correlation 

4 Appraisal system is growth and development oriented 0.87 strong positive 
correlation 

5 There is a well-defined performance management strategy 0.96 strong positive 
correlation 

6 Retraining, redeployment and employability take precedence over downsizing 0.82 strong positive 
correlation 

7 There is regular appraisal for promotion 0.96 strong positive 
correlation 

PERCEPTION TOWARDS EMPLOYMENT SECURITY 

1 Employees are assured of long term future with the organization 0.96 strong positive 
correlation 

2 There are sanctions for employees who do not obey instructions yet achieve desired results 0.92 strong positive 
correlation 

3 There is a formal, fair and reasonable process for handling grievances and complaints 0.93 strong positive 
correlation 

4 If the organization were facing economic problems, employees would be the last to get 
downsized 0.91 strong positive 

correlation 

5 It is very difficult to dismiss an employee 0.98 strong positive 
correlation 

PERCEPTION TOWARDS ORGANIZATION PERFORMANCE 

1 Services and efficiency include quantitative outputs 0.89 strong positive 
correlation 

2 Core people processes reflect organizational effectiveness criteria 0.83 strong positive 
correlation 

3 Work unit climate is a global perception of the psychological environment of the unit. 0.99 strong positive 
correlation 

4 Employee satisfaction centres around satisfaction 0.93 strong positive 
correlation 

5 Adaptability reflects the flexibility of the unit’s management and administrative systems 0.78 strong positive 
correlation 

6 Capacity (wealth of resources) reflects the internal strength of the unit 0.92 strong positive 
correlation 

7 Market share/scope/standing includes market share 0.81 strong positive 
correlation 

8 Future growth serves as an overall index of Services 0.92 strong positive 
correlation 

 
 
 From the table it is depicted that data is analyzed using Correlation coefficient techniques to 
identify opinion relationship between SBI & HDFC in selected branches. The standards to analyze the 
results are explained in the above before result Table presentation. The standards say that “moderate 
positive relationship” determinants, need to focus on Training and Development Practices by the 
management or Superiors of the selected banks under study. 
The HRM practices followed by the management need to standardize in the below:  

 Training needs need to be discussed with employees 
 There is a lack of training strategy and coherent training programme 
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The Other HRM practices identified to practice more formally even though they have strong positive 
correlation, yet few respondents of both the bank units felt need of change in practicing in their branches. 
The changes are: 

 Employees are not recognized and rewarded appropriately in this organization 
 In selected units, employees are provided performance based feedback and counseling 
 Lack of adaptability reflects to lack of flexibility of the units’ management and 

administrative systems 
Organizations have to support employees to get their benefits from HRM practices in all streams 

and situations. The selected units under study to analyze correlation coefficient are SBI & HDFC. 
Maximum of the employees related to both banks have similar opinions on all the practices of HRM 
policies & practices. Very few services need to practice in a more standardized mode than at present 
process which are shared above. 
 
3.0 RECOMMENDATIONS OF THE STUDY 

Human resources, which are considered as the greatest asset of an organization, refer to people 
whose knowledge, skills, and abilities are utilized to create and to deliver effective services. Effective 
recruitment and selection attracts the right quality and quantity of people, develops the knowledge, skills, 
and abilities of employees, and retains employees within the organization. 

Besides, appropriate training program in both the selected units under study, it should be organized 
continuously to improve the skills of employees. 

Moreover, a training and management development program should be implemented to enhance 
the capabilities of employees of the SBI & HDFC. Investing in the improvement of the knowledge and 
skills, employees would enable more effective performance from employees. 

Furthermore, performance appraisal should be guided by the performance management policy. 
Employees’ performance should be assessed based on quantifiable standards and feedback be given to 
employees on their performance. The appraisal system should be explicitly describe the specific purpose 
of appraisal. Organizations that clearly state the purpose of appraisal, reduce the confusion and ambiguity 
of the process.  

The goal should be that everyone knows why to conduct appraisals. Planning is required to set the 
stage for effective appraisals. Meaningful and accurate evaluation and feedback requires clear goals be 
established beforehand. Therefore a large part of the process should be devoted to determining what 
actions need to be taken in future. It is harder to correct the results of poor planning than it is to plan 
correctly at the beginning. 
3.1 CONCLUSION:  

The main objective of this study is to identify the effect of Human Resource Mnagement practices 
and organization's performance. Overall, the result of this study provides evidence in support of the theory 
that HR practices affect the organization's performance. In this study the influence of HR practices was 
seen on organization's performance in the banking sector of India. A sample of 600 bankers was taken 
from different banks of SBI & HDFC. Data was gathered through questionnaires and was analyzed using 
correlation and standard deviation techniques through SPSSv. 16. 

At the end of this research we found a significant relationship among all the variables, i.e. staffing 
practices, incentive practices, training practices and organization's performance. These researches are 
consistent with many prior researches that also found similar results e.g., this paper proposes an approach 
for better organization's performance through effective management of HR practices.  
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ABSTRACT 

 

The aim of the present study is to investigate the Impact of HRM Practices among employees 

performance of banking sector. It is not a single factor which determines the organization 

performance in Banking employees‟. Factors like Recruitment and Selection, Compensation 

and Benefit, Training and Development, Career planning, Employee Involvement, Employee 

Security, Organization Performance and personal career development. To achieve 

organization performance, every employee should set the goal and excel both in career and 

family. Some of the strategies and skills at work such as planning, organizing and setting 

limits can be used at work place for accomplishing a satisfying and fulfilling well balanced 

life both professionally and personally. Employee should care the family both physically and 

financially to satisfy the family needs. Also work for the accomplishment of organizational 

objectives and individual upliftment to satisfy the career needs. Organizations need to adopt 

human resource strategies and policies to overcome the performance issues among banking 

employees in the current business environment.  

Keywords: Human Resource Management, Organization Performance, Practices, Strategies, 

Target Achievement. 

1.0 INTRODUCTION 

The services of the banking sector is not only capital intensive, where the important 

component of capital is to assess to ensure the growth of the strong network but also the core 

competencies, skills of management, qualification and abilities of management are the dense 

drivers to increase the achievement of organization profits and the sustainability of business. 
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No doubt that organization internationally is determined for achievement and high profit 

those in the same industry. For the purpose of this, organizations have to get and apply their 

human resource effectively and efficiently. Organizations have to be aware of human 

resource need to know about HRM more realistically and organizations have to keep their 

human resource up-to-date. Consequently, manager play significant role for the purpose of 

achieving company‟s goal and meet profits, basically the core functions of managers have to 

manage the human resource in a way that right number in right way. This research therefore, 

examines the influence of Human Resource Management that is compensation, employee‟s 

development and organizational citizenship behavior on the performance of the organization. 

1.1 HUMAN RESOURCE MANAGEMENT CONCEPTUAL BACKGROUND 

For any organization dealing with people requires a good Human Resource Management 

efficient working of the organization. Banking has been and will always be a "People 

Business". Efficient and effective management of the human resource in the organization 

turns it a successful one. 

For banking, the importance of Human Resource Management has grown manifold because 

the nature of banking industry, which is mainly service based. The management of people in 

the organization along with handling the financial and economic risks at the wider level are 

the most effective challenges in front of the banking industry in any given time frame. 

Efficient and skilled manpower in the sector can only manage the financial risks that the 

banks need to take on regular basis. The Human Resource department is responsible for 

finding such talented manpower and placing them in right jobs in the banks.  

 

Apart from the risks in the banking sector, the people handling the day to day affairs in the 

banks need to keep the customer satisfaction in mind. The people working at the front office 

become the face of the bank and thus it is the responsibility of the HR to make sure there are 

eligible people working up front. They need to make sure that the candidates selected in the 

banks go through necessary training before they begin their work, so that they are aware of 

the nuances of the core banking industry and customer relationship, better. The HR 

management needs to think both about the quantity and quality requirement in the banking 

sector and deal with the shortage in the skilled manpower supply in the sector efficiently.   
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1.2 SIGNIFICANCE OF THE STUDY 

The significance of systems of human resource management (HRM) practices on 

firmperformance is still a major debate among academics and practitioners in the 

21stCentury.The banking industry has changed from who runs the best adverts, has an 

international status, is prestigious, or has the finest offices to who develops innovative 

services, manages risks, is technology friendly, has great customer relationship management 

and keeps the customer coming back. The need to understand the significance of HRM 

practices in enhancing firmperformance and employee outcomes has received enormous 

attention. However, most ofthe studies were carried out in private manufacturing sector, yet 

understanding the natureof this link in the banking sector is equally important.Banking will 

need employees with special skills and abilities, right attitudes and behaviors to make these 

happen. Organizational performance culminating into effectiveness, efficiency, success and 

development depend on the optimal utilization of human resource. Notwithstanding the level 

of technology, banking is primarily a labour intensive service sector.  

Hence it will not be possible for the banks to sustain performance unless human resource 

management is given prime importance because the technology is only an aid to human effort 

and not a substitution thereof. Banks will need to create competitive advantage through their 

employees. Because no meaningful change is possible without the proper management of 

human resources, organizations would have to now emphasize on using human resources to 

differentiate in the competitive environment. It is a recognized fact that HR occupies a unique 

and sensitive position in the banking industry; therefore a study of this nature will help the 

selected banks to appreciate the impact of HRM of organizational performance. This study 

will propose appropriate HRM strategies, policies, processes, programmes and practices and 

the possible outcomes in the bank settings. It will also provide insights into adopting the “best 

fit” practices as strategic response for banks in the near future. The larger community stands 

to benefit since the improved performance of commercial banks will enhance the living 

standard of mostly the majority informal sector that deals with them and contribute 

significantly to the growth of the Indian economy. This study will prompt policy makers and 

implementers to pay due attention to HRM practices and the role of HRM strategies in 

achieving organizational goals.The academicsignificance of this work is to add to existing 

theories on HRM, serve as reference to those engaged in other related studies and create the 

scope for another to further research into HRM and organizational performance. The findings 

and recommendations will provide a solid basis for commercial banks to properly manage 
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their human resources and serve as an opportunity for the selected banks to improve 

performance with existing workforce. The study is also to add to the knowledge of HRM 

concepts in the banking industry and serve as reference for future studies. 

 

1.3 REVIEW OF LITERATURE 

Impact of Human Resource Managementon Organization Performance has become a burning 

issue in today‟s modern world. Numerous researches have been done regarding this issue. 

Almost in every research, researchers tried to find out the causes that create imbalance 

between professional and personal life. 

SangeetaTrehan and Karan Setia (2014) in their research entitled ―Human Resource 

Management Practices and Organizational Performance: An Indian Perspective give a better 

understanding of the role of human resource practices in creating and sustaining 

organizational performance, specifically in the Indian context. They discuss a framework that 

indicates how external and internal factors affect HRM practices which in turn generate core 

benefits for the organization and ultimately lead to overall corporate performance. After a 

comprehensive literature review they highlight three sets of HR practices that would support 

a healthy and innovation-oriented HR system. They are: (1) training-focused; (2) 

performance based reward (3) team development. HR Practices in their model refer to these 

three bundles of practices. OP outcomes are the ultimate dependent variables in the model. 

These are organizational outcomes their indicators such as shareholder return, profits, 

productivity, organizational survival and product (and services) innovation. They found 

highly positive relationship between human resource practices and organizational 

performance. 

 

Armstrong et al. (2014) has mentioned three levels of influencing factors that affect job 

satisfaction: first, the intrinsic motivating factors which relate to job content, especially the 

five dimensions of jobs or the job characteristics model: skill variety, task identity, task 

significance, autonomy and feedback. Second, the quality of supervision: supervision is the 

most important determinant of worker attitudes. Third, success or failure: success obviously 

creates satisfaction; on the other hand failure will definitely create dissatisfaction. When a 

person works hard and uses his maximum capabilities to prove to himself and to the others 
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that he is capable, success and have the potential, it will boost his feelings and give him 

satisfaction. While another person who constantly fails to fulfill the tasks as it should be, it 

will create dissatisfactory emotions. 

 

Osterman (2014)argued that employee‟s attitudes and behaviors shapes by the practices of 

HRM (human resource management) in an organization. This is because HR creates 

conditions where employees become highly productive to achieve the organizational goals. 

HRM is means of, guiding principle carried out by HR managers including aspects such as 

human resources recruitment & selection, compensation, performance appraisal, training & 

development, orientation, job analysis, developing unassigned duties and tasks. Between 

HRM strategy and HRM outcome, human resource management work as a mediator in an 

organization. Sheppeck (2000)focus HRM a policy into a group of four that is work polices, 

skills required in employment, strengthening and the measurement of performance and 

supportive environment. 

 

Organizational performance has always been an important component of empirical research 

in several fields of business and economics (Riaz, 2015; Richard et al., 2015).Employees‟ 

perception of their organization performance is also regarded as a reflection of actual 

organization success. The potential linkage between employee attitudes and performance was 

first put forth in the early human relations movement of the 1930s. Carrying-on that same 

tradition, the more recent research also emphasized the importance of attitudes in shaping 

actual as well as perceived organizational performance. The outcome of these contributions 

indicates that research on employee attitudes and perceptions would benefit more if it 

considered their effects on broader organizational measures, including performance. Despite 

this, the more recent research examining the impact of attitudinal variables on individuals‟ 

perceptions of their organization‟s performance remains largely lacking. In addition, job 

satisfaction has traditionally been considered as a dependent variable and few studies have 

examined its relative effects on organizational performance when examined alongside 

attitudinal variables such as trust and perceived supervisor support. 
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Ahmed Mohammed SayedMostafa (2017)Performance appraisal system is most important 

task for HRM; it is the system of evaluating the employee performance and their attitude 

toward the organization. The main objective of performance appraisal is to check the 

employee‟s capability, their skills and how beneficial employee is and it helps to find out the 

method of how to increase the productivity. It helps in managing the employees and attaining 

objectives of organization. This system also helps employee for their daily routine work and 

what is required for doing this job. It also helps to check the achieved objectives and helps in 

taking a right decision to increase the performance, and giving the reward for the employee 

according to their prescribed standards. Performance appraisal also helps in developing the 

career of employee and organization in evaluating the performance of the employee. 

 

2.0 STATEMENT OF THE PROBLEM 

Impact of Human Resource Management practices on organizational performance has been a 

widely researched area. Result of studies, from developed countries to developing countries; 

have been time and again showing that HR practices have significant impact on 

organizational performance. Reasonable numbers of studies have been conducted in this area 

context toIndia and other developing countries. To augment the contemporary knowledge 

base of HR practices of developing countries, this study has been undertaken. This study 

assessed the impact of human resource management on organizational performance and 

investigates impact on selected banks under study and the four human resource practices 

(recruitment & selection, training & development, compensation and performance appraisal) 

on organization performance have been identified to do study. 

 

Although, it was accepted that HRM is positively related to organizational performance. 

There is a great need for additional evidence to support the HRM-performance relationship 

from different contexts. 

 

The observations of the researcher in Selected banking units are State Bank of India and 

HDFC about their satisfaction with their wellbeing in terms of compensation i.e. salaries and 

benefits. There is no significant work in public organizations in the context of human 
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resource management and the reason is that top management never realizes the needs and 

demands of their employees. As a result to develop a better understanding, the research is 

carried to know the benefits in practicing the HR and evaluating the losses if don‟t. 

 

A developing country like India needs to know the contribution of different factors and the 

intensity of their impact on organizational performance that leads towards economic 

development and prosperity. India is gradually shifting from agriculture to industrial 

economy and therefore it is important to determine empirically, the contribution of different 

factors like, HRM practices towards organizational performance. In our country, there are a 

large numbers of employees working on public organizations and most of them are unsure 

about their satisfaction towards the HRM practices and with the job. Also it‟s difficult to get 

published researches that addressed the effect of human resource management practices on 

organizational performance in banking sector. 

 

2.1 OBJECTIVES OF THE STUDY 

To compare the perception deviation and relationship among the employees regarding impact 

of HR Practices on organizational practices in the selected Banking units separately unit wise. 

To examine the more impacting HR practices on Organizational performance in the selected 

banking units understudy. 

 

2.2 HYPOTHESIS OF PRESENT STUDY 

In line with the objectives stated above, the following hypotheses were formulated and tested 

for the purpose of the study.  

Hypothesis 1:HR Functions positively influences on organizational performance. 

 

2.3 METHODOLOGY OF STUDY 

Research Design 
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Research design embraces the methodology and procedures employed to conduct scientific 

research. The design defines the study type; data collection methods and statistical analysis 

plan. This study took an explanatory research design since it seeks to establish the impact of 

HR practices on Organizational performance. This is a case study research work that used a 

selected number of HRM practices to get empirical data on HRM practices and how they 

affect Organizational performance. 

 

The research strategy used for the research was a survey approach in order to collect 

quantitative data which was analyzed using descriptive statistical tools. The use of a survey 

enables generalization to be conducted using findings generated from a sample size which is 

representative of the whole population. 

Sample Design 

A random sampling technique was adopted to select the sample respondents. Respondents for 

the study are selected from State Bank of India (SBI) and HDFC companies.  Among 1600 

employees, 300 employees are selected as per random method. Accordingly 600 employees 

were selected from both banking units. 

 

Data Collection 

The primary data sources were those original data collected and analyzed by the researcher 

from the field. These were mainly obtained from the responses of respondents to self-

completion questionnaires, semi structured interviews and participant observation recordings. 

The secondary sources of data refer to data collected by a person or researcher other than the 

user of the information. This kind of previously collected information is not case-specific but 

it can be relevant to the studied problem (Lindstrom et al 2010) This study to a significant 

extent depended on information about commercial banks in the Vijayawada region and their 

HRM practices relevant materials from the and other documented relevant information. 

 

Available handbooks, annual reports, performance reports, employment policies, relevant 

information from the organizations‟ website, blogs, journals, newsletters and other 
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documented materials made up the secondary data used by the researcher. The data obtained 

from these sources were scrutinized for reliability, validity, adequacy and suitability in 

answering research questions. The use of multiple independent sources of data was to 

establish the truth and accuracy of any claim; thus it is expected to enhance the reliability and 

validity of the study. 

 

2.4 LIMITATIONS OF STUDY 

Despite the fact that very reliable results that may also be generalized have been arrived at, 

the researcher would like to point out some unavoidable limitations that have entered into the 

study. They are stated below: 

For measuring impact of HRM practices on Organization Performance five point factors have 

been considered. There may be other factors having impact on organization performance 

which are not considered for this study. 

More variables could have been included in the tentatively selected independent variable to 

make it more conclusive.  

A comparison of the study among selected banking companies has not been made since any 

standard index of HRM practices has not been available. 

In some branch offices limited number of non-managerial employees was present 

comparatively to managerial employees. 

 

2.5 RESULTS AND DISCUSSION 

For this study selected Companies were SBI and HDFC at Vijayawada region. SBI belongs to 

public sector and HDFCis private owned. To determine the relationship between Impact of 

HRM Practices on organizational performance and the work related factors of banking 

employees, correlation analysis is used. Table – 2.1 gives the degree of correlation between 

HRM practices and the work related factors identified from previous literatures and related to 

the organizational performance of banking employees such as Recruitment and Selection, 

Compensation and Benefit, Training and Development, Career planning, Employee 

Involvement, Employee Security, Organization Performance and personal career 
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development. 

 

HO: Recruitment and selection positively influences organizational performance 

H1: Recruitment and selection do not positively influences organizational performance 

 

1.A - PERCEPTION TOWARDS RECRUITMENT AND SELECTION PRACTICES 

AMONG RESPONDENTS OF SBI  

Source SS Df MS   

Between-treatments 176021.4286 4 44005.3571 F = 94.44 

Within-treatments 13978.5714 30 465.9524   

Total 190000 34     

 

From the above table 1.A it is inferred that the F-test value is 94.44. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. It means most of the 

respondents opined that Recruitment and selection practices in SBI Unit selected under study 

are fair and standard policies are followed by management and superiors towards all 

employees. 

 

1.B - PERCEPTION TOWARDS RECRUITMENT AND SELECTION PRACTICES 

AMONG RESPONDENTS OF HDFC 

Source SS df MS   

Between-treatments 183674 4 45918.5 F = 822.91219 

Within-treatments 1674 30 55.8   
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Total 185348 34     

 

From the above table 1.B it is inferred that the F-test value is 822.912. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. It means most of the 

respondents opined that Recruitment and selection practices in HDFC Unit selected under 

study are fair and standard policies are followed by management and superiors towards all 

employees. 

 

HO: Training & development positively influences organizational performance 

H1: Training & development do not positively influences organizational performance. 

 

Table 2.A PERCEPTION TOWARDS TRAINING AND DEVELOPMENT AMONG 

RESPONDENTS OF SBI 

Source SS df MS   

Between-treatments 123608.3333 4 30902.0833 F = 147.38673 

Within-treatments 5241.6667 25 209.6667   

Total 128850 29     

 

From the above table 2.A it is inferred that the F-test value is 147.386. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. from the result values it is 

inferred that Training and Development practices in SBI selected branched units are 

implemented as per standard HR policy and respondents views says that majority of 

employees are able to develop their skills and enhance their knowledge & abilities with their 

bank training and development policies. 
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Table 2.B PERCEPTION TOWARDS TRAINING AND DEVELOPMENT AMONG 

RESPONDENTS OF HDFC 

Source SS df MS   

Between-treatments 188058.3333 4 47014.5833 F = 787.95391 

Within-treatments 1491.6667 25 59.6667   

Total 189550 29     

 

From the above table 2.B it is inferred that the F-test value is 787.953. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Training and Development practices in HDFC selected branched units are 

implemented as per standard HR policy and respondents views says that majority of 

employees are able to develop their skills and enhance their knowledge & abilities with their 

bank training and development policies. 

 

HO: Compensation positively influences organizational performance 

H1: Compensation do not positively influences organizational performance 

 

Table 3.A PERCEPTION TOWARDS COMPENSATION (PAY) AND REWARDS 

AMONG RESPONDENTS OF SBI 

Source SS df MS   

Between-treatments 71175 4 17793.75 F = 48.22155 

Within-treatments 9225 25 369   
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Total 80400 29     

 

From the above table 3.A it is inferred that the F-test value is 48.221. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Compensation and Rewards practices in SBI selected branched units, are 

followed as per standard HR policy and majority of respondents expressed that they are 

compensated and rewarded equally as per their performance towards their roles and 

responsibilities. 

 

Table 3.B PERCEPTION TOWARDS COMPENSATION (PAY) AND REWARDS 

AMONG RESPONDENTS OF HDFC 

Source SS df MS   

Between-treatments 149258.3333 4 37314.5833 F = 219.92878 

Within-treatments 4241.6667 25 169.6667   

Total 153500 29     

 

From the above table 3.B it is inferred that the F-test value is 219.92. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. from the result values it is inferred 

that Compensation and Rewards practices in HDFC selected branched units are followed as 

per standard HR policy and majority of respondents expressed that they are compensated and 

rewarded equally as per their performance towards their roles and responsibilities. 

 

HO: Career Planning positively influences organizational performance. 

H1: Career Planning do not positively influences organizational performance. 

The International journal of analytical and experimental modal analysis

Volume XI, Issue XI, November/2019

ISSN NO: 0886-9367

Page No:1172



 

Table 4.A PERCEPTION TOWARDS CAREER PLANNING AMONG 

RESPONDENTS OF SBI 

Source SS df MS   

Between-treatments 81160 4 20290 F = 173.4188 

Within-treatments 2340 20 117   

Total 83500 24     

 

From the above table 4.A it is inferred that the F-test value is 173.418. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Career Planning practices in SBI selected branch units are followed as per 

standard HR policy and majority of respondents expressed that they have career enhancement 

for their positions. 

 

Table 4.B PERCEPTION TOWARDS CAREER PLANNING AMONG 

RESPONDENTS OF HDFC 

Source SS df MS   

Between-treatments 133990 4 33497.5 F = 492.61029 

Within-treatments 1360 20 68   

Total 135350 24     

 

From the above table 4.B it is inferred that the F-test value is 492.61. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Career Planning practices in HDFC selected branch units are followed as per 
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standard HR policy and majority of respondents expressed that they have career enhancement 

for their positions. 

 

HO: Employee Involvement positively influences on organizational performance 

H1:  Employee Involvement do not positively influences on organizational performance. 

 

Table 5.A PERCEPTION TOWARDS EMPLOYEE INVOLVEMENT AMONG 

RESPONDENTS OF SBI 

Source SS df MS   

Between-treatments 48537.5 4 12134.375 F = 100.42241 

Within-treatments 1812.5 15 120.8333   

Total 50350 19     

 

From the above table 5.A it is inferred that the F-test value is 100.422. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Employee involvement practices in SBI selected branch units follow 

decentralize mode at branch level.Every employee is involved in practicing centralized 

policies and management accepts ideal opinions from employees which may results to 

development of services towards customer satisfaction. 

 

Table 5.B PERCEPTION TOWARDS EMPLOYEE INVOLVEMENT AMONG 

RESPONDENTS OF HDFC 

Source SS df MS   

Between-treatments 96800 4 24200 F = 88.53659 

The International journal of analytical and experimental modal analysis

Volume XI, Issue XI, November/2019

ISSN NO: 0886-9367

Page No:1174



Within-treatments 4100 15 273.3333   

Total 100900 19     

 

From the above table 5.B it is inferred that the F-test value is 88.53. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Employee involvement practices in HDFC selected branch units follow 

decentralize mode at branch level. Every employee is involved in practicing centralized 

policies and management accepts ideal opinions from employees which may results to 

development of services towards customer satisfaction. 

 

HO: Performance appraisal positively influences on organizational performance. 

H1: Performance appraisal do not positively influences on organizational performance. 

 

Table 6.A PERCEPTION TOWARDS PERFORMANCE APPRAISAL AND 

MANAGEMENT AMONG RESPONDENTS OF SBI 

Source SS df MS   

Between-treatments 93735.7143 4 23433.9286 F = 35.751 

Within-treatments 19664.2857 30 655.4762   

Total 113400 34     

 

From the above table 6.A it is inferred that the F-test value is 35.75. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Performance Appraisal and Management system in SBI selected branch units 

follow centralized policies and Standard management practice in overall branches. Majority 
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of respondents opined that Performance is Appraised based on the Employees Performance 

and it is managed at branch level. 

 

Table 6.B PERCEPTION TOWARDS PERFORMANCE APPRAISAL AND 

MANAGEMENT AMONG RESPONDENTS OF HDFC 

Source SS Df MS   

Between-treatments 178790 4 44697.5 F = 486.34586 

Within-treatments 2757.1429 30 91.9048   

Total 181547.1429 34     

 

From the above table 6.B it is inferred that the F-test value is 486.34. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Performance Appraisal and Management system in HDFC selected branch units  

followcentralized policies and Standard management practice in overall branches. Majority of 

respondents opined that Performance is Appraised based on the Employees Performance and 

it is managed at branch level. 

 

HO: Employee Security positively influences on organizational performance 

H1: Employee Security do not positively influences on organizational performance 

 

 

 

TABLE 7.A PERCEPTION TOWARDS EMPLOYMENT SECURITY AMONG 

RESPONDENTS OF SBI  
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Source SS Df MS   

Between-treatments 75720 4 18930 F = 72.39006 

Within-treatments 5230 20 261.5   

Total 80950 24     

 

From the above table 7.A it is inferred that the F-test value is 72.390. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because p-value is lesser than 0.05. From the result values it is 

inferred that Employment security in SBI units follow centralized policies and Standard 

management practice in overall branches. Majority of respondents opined that they are 

confident and protected with their job and its security in their bank. 

 

Table 7.B PERCEPTION TOWARDS EMPLOYMENT SECURITY AMONG 

RESPONDENTS OF HDFC 

Source SS df MS   

Between-treatments 123010 4 30752.5 F = 242.14567 

Within-treatments 2540 20 127   

Total 125550 24     

 

From the above table 7.B it is inferred that the F-test value is 242.145. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because P-value is lesser than 0.05. From the result values it is 

inferred that Employment security in HDFC units follow centralized policies and Standard 

management practice in overall branches. Majority of respondents opined that they are 

confident and protected with their job and its security in their bank. 
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HO: HR practices have significant impact on organizational performance. 

H1: HR practices have no significant impact on organizational performance. 

 

Table 8.A PERCEPTION TOWARDS ORGANIZATION PERFORMANCE AMONG 

RESPONDENTS OF SBI 

Source SS df MS   

Between-treatments 194775 4 48693.75 F = 118.5587 

Within-treatments 14375 35 410.7143   

Total 209150 39     

 

From the above table 8.A it is inferred that the F-test value is 118.558. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because P-value is lesser than 0.05. From the result values it is 

inferred that Organization Performance with the support of HRM practices is enhancing from 

decades in SBI unit and HRM practices are implementing in more standardizing mode for the 

result of organization Performance. 

 

TABLE 8.B PERCEPTION TOWARDS ORGANIZATION PERFORMANCE 

AMONG RESPONDENTS OF HDFC 

Source SS df MS   

Between-treatments 217243.75 4 54310.9375 F = 558.05734 

Within-treatments 3406.25 35 97.3214   

Total 220650 39     
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From the above table 8.B it is inferred that the F-test value is 558.057. The P-Value is 

calculation from F value is <0.00001.  The result is significant at p < 0.05. The Null 

Hypothesis is accepted because P-value is lesser than 0.05. From the result values it is 

inferred that Organization Performance with the support of HRM practices is enhancing from 

decades in HDFC unit and HRM practices are implementing in more standardizing mode for 

the result of organization Performance. 

 

Organizations have to support employees to get their benefits from HRM practices in all 

streams at all situations. The selected units under study are analysed throughANNOVAin  

SBI& HDFC. Maximum of the employees related to both organizations have similar opinions 

on all the practices of HRM policies & Practices. Very few services need to practice in more 

Standardized mode than at present process which are shared above. 

 

3.0 RECOMMENDATIONS OF THE STUDY 

It was found that two banks had a department dedicated to HR functions and activities. As 

such it is recommended for banks to dedicate a department to the proper management of their 

human resources and employ the services of an HR expert to plan, implement and manage 

these HR functions.  

Selected units under study should adopt sound human resource planning as it will help 

SBI&HDFC in procuring the right employees for right job and at the right time to cope with 

the challenges both for present and future. 

Banking sector as a service industry has to promote process efficiency keeping the employees 

and customers in view. 

Organisation should help the employees to manage their family and work life as both are 

important for an individual to lead happy life, it can be made by providing the employees 

with different benefits, counseling, different amenities, rewarding them for their work, 

motivating them to achieve task etc. 
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Employees must be identified and rewarded for their work, the reward in the form of hike in 

salary, incentives, fringe benefits and other amenities which motivates them to perform well 

on their job. 

3.1 CONCLUSION 

The main objective of the study was to identify the relationship between HRM and OP in the 

selected banks in Vijayawada region. For this purpose, the study the data is analised using a 

econometric test, Variance analysis, which gave more accurate results than standard deviation 

analysis. This study was the first study in SBI & HDFC at Vijayawada region to identify the 

relationship between HRM and Organizational Performances using this type of analysis. To 

understand these results, the findings revealed that community-related activities showed a 

positive relationship with OP.  
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ABSTRACT 
 
Indian women are almost 50% of the Indian population and they directly as well as indirectly contribute to 
the economic parameters of the nation. Since ages most of their economic contributions have not been 
accounted and their humble services have been taken for granted. It’s high time to recognize the role of 
women fraternity in the growth of an economy and take necessary steps to involve the rural uneducated 
females in the growth process simultaneously along with the urban uneducated as well as educated 
females. Women are verging on incompetent workers and they confront difficult issues identified with work, 
viz., wage separation, sex and lewd behavior, unfortunate occupation relationship, lower compensation; in 
spite of these, development industry over whelming pulls in female laborers. Their aptitudes are never 
updated as they are permitted to perform just certain sorts of work and more often than not they help the 
male work power. India is one of the quickest developing economies of the world. There are a few strategies 
received by Government of India for the improvement of framework for the nation's financial advancement. 
Development industry is the key for the accomplishment of the globalization of Indian economy. 
 
Key Words: Indian women, population, economic, contributions, growth, females, development, industry. 
 
 
 

INTRODUCTION 
 
Construction area is giving livelihood to 7% of aggregate world business. Today Indian development industry 
utilizes around 31 million individuals and makes resources worth over Rs 200,000 million every year. In India, it is 
the biggest business of disorderly work by rural part. The commitment of development part in India to the GDP at 
component cost in 2006- 07 was Rs. 1,965,550 million, enrolling an expansion of 10.7% from the earlier year and 
the offer of development in GDP has expanded from 6.1% in 2002-03 to 6.9% in 2006-07.   Around 16% of the 
India's working populace relies on upon building development for its job and the Indian development industry today 
utilizes around 31million individuals and makes resources worth over rest   200,000 million [1] annually. Be that as it 
may, the development business in India is confronting a colossal deficiency of labor. The quality of talented 
workforce in development has dwindled significantly from 15.34% in 1995 to 10.57% in 2005, while relative 
extents of incompetent specialists have gone up from 73.08% in 1995 to 82.45% in 2005 [2]. These development 
workers are a standout amongst the most defenseless fragments of the chaotic area as there is no changeless 
opening for work for them. The development business has a yearly turnover of Rs 2, 10,000 crores. 
 
Development specialists are the foundation of the economy as they make the base vital for mechanical 
development. In a globalizing economy, it is they who are developing the new economy. India's three crore 
development specialists are actually the manufacturers of advanced India [3]. They contribute in infrastructural 
improvement of India by building the streets and thruways, the railroad tracks and air terminals and ports, the IT 
urban communities, the call focus' and super shopping centers that are making new types of riches today. It is they 
who are laying the links for a quickly extending nationwide media communications arrange that interface the 
unfathomable sub-landmass and make India one nation, to shorting the separation and supporting the business 
movement keeping in mind the end goal to redesign the financial improvement [4]. However these specialists, who 
are making the base of the new economy, lives in a period twist, caught in low gifted, low paid, shaky working 
conditions. Around 33% of these laborers are women and kids. Women are verging on incompetent workers they 
confront significant issues identified with work, viz., wage separation, sex and inappropriate behavior, unfortunate 
occupation relationship, lower compensation, and so on regardless of all these, development industry 
overwhelmingly pulls in female laborers [5]. Their aptitudes are dependably at the same level and are not 
redesigned as they help just the male work passage the working environment. Their spouses are frequently 
alcoholics or are found to have other sexual accomplices and end up under water trap; because of these components 
women can't fortify their abilities and financial position in the business. The female vocation in the development 
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business is high, despite the fact that they work just as the partners or untalented laborers [6]. The present study goes 
for investigating the current writing to search for different issues of segregation because of sex. 

 
ROLE OF WOMEN 

 
Women' Empowerment teaches and enables women, who are destitute, with the abilities and certainty important to 
secure a vocation, make a solid way of life, and recover a home for themselves and their youngsters. India today is 
at the cusp of a worldview change in its development and its position on the planet. We (both men and women) 
must act unequivocally to catch this open door. We have to plan for an impressive future and scale up quickly in 
every single region, be it instruction, foundation, industry, monetary administrations or correspondence of both 
sexual orientations. For around two centuries, social reformers and evangelists in India have tried to bring women 
out   of limits in which hundreds of years of customs had kept them. As per the 2001 Census, the rate of female 
education in the nation is 54% up from 9% 1951 however the conditions in the nation are quick changing,   yet 
woman are still treated, in a few regards, in the same old way. Nobody feels upbeat in the home at the introduction 
of a female kid. Indeed, even a lone girl should be a condemnation for the family. She is viewed as a 
pronouncement of lacs of rupees on the guardians.   Further, as a spouse, she has dependably to comply with her 
significant other, "Their not to motivation behind why, their but rather to do and pass on." Was the aphorism for 
them? Indeed, even taught and modernized spouses need to see their wives kept to the four dividers. The honorable 
callings of the outside world are thought to be of no worry to them. Their significant other, they might be god or 
awful, are their masters and divine beings. Those progressions are helpful which come step by step. Our nation is 
evolving politically, monetarily and socially, at a swift speed.  
 
The condition of woman is also gradually changing [7]. They have begun to take their due place in free India as is 
evident from the following facts. It is without precedent for the historical backdrop of our nation that woman has 
been given equivalent voting right with me. It obviously implies that woman was now take a dynamic part in 
outside undertakings moreover. Their voice was now be as commanding and vital as that of men. No government 
official or pioneer can now bear to disregard, or contradict their rights. They are getting to be equivalent 
accomplices really taking shape, or the releasing, of a legislature [8]. Hindu law has been changed and altered. 
Extensive changing has been presented in the Hindu marriage act. Women have been offered right to separate in 
specific cases. This is a vital change. They have been given security in different courses likewise against the 
mercilessness of their spouses. Other than this, the Hindu progression act has given to the girl the privilege to 
the property of her folks. These changes have secured for woman a fair status in the public eye. Our constitution 
has   given equivalent rights to woman. No refinement has been made on the premise of position, religions or sex. 
Their rights have in this way been protected. Booking for woman in state congregations,   parliaments and the upper 
house is adept to be established in not so distant future [9]. 
 
Women work power and strengthening in the work market: Numerous a women has started to involve high 
position in the life of our nation. There are various woman service and agent pastors. A woman late Mrs. Indira 
Gandhi, was the prime service of the nation and a pioneer of world stature. Other than this, women are taking to the 
callings of specialists, medical caretaker, educator, legal advisors, engineers, judges, and so on., in a perpetually 
expanding number. Today there are woman who are skilled cops. Presently there are woman in the military too. 
This plainly appears in which bearing the wind is blowing. The recognition of the global woman's year in 1975, 
gave further force to the development for the   liberation of woman [10].   A consideration has been centered on 
issues unconventional to woman in India. Likewise Indians young women sacked two excellence crowns in 1994. 
Sushmitasen won the Miss Universe title and Aishwaryarai stowed the miss world crown. This special twofold 
accomplishment on the world's excellence stage earned a more beneficial appreciation for India all in all, since 
challenges recently have ended up as much trial of the challenger's brains, standpoint and nearness of psyche as 
of negligible physical magnificence. 
 
Women’s Employment: With regards to female occupation, in any case, the patterns uncovered by factual 
investigation are more blended. Ladies workforce constitutes a necessary piece of aggregate workforce in India. On 
31st walk 2004, ladies constituted 19 for every penny of the aggregate workforce. The investment of ladies in the 
work power has dependably been lower than that of men, in the country and in addition urban ranges.The work 
cooperation rate for ladies has expanded fundamentally. In 1981, work investment rate for ladies was just 19.67 for 
every penny which expanded up to 22.73 for every penny in 1991 and 26.68 for each penny in 2001. In the ladies 
workforce, ladies from country ranges are more noteworthy in number when contrasted with the urban ladies. 
Amongst provincial ladies specialists, a larger part is utilized in agribusiness and some are utilized in cabin 
ventures. In the urban regions, ladies specialists are essentially utilized in the sloppy areas. As on the 31st March, 
2005 an aggregate number of0.16 Lacs ladies representatives were occupied with the sorted out segment, out of 
which 29.21 lacs  (58per penny) in people in general segment and 20.95 lacs (42per penny) in the Private Sector. 
Livelihood of ladies out in the open segment expanded by 1.1 percent and by 2.5 percent in the private area amid 2004-
2005. The zone shrewd examination demonstrated an expansion of 8 percent in North-Eastern Zone, trailed by 
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Western Zone (5.3per penny), Eastern Zone (3per penny) and Central Zone (1.3per penny) and Northern Zone 
(1.2per penny). Just Southern Zone enlisted a minor plunge of 0.8 percent.   
 
Gender Bias in Construction Sector: Ladies constitute half of the development specialists in India as semi-
gifted/talented occupations in different businesses yet in the development business; ladies are utilized generally as 
incompetent workers [11]. They perform different incompetent occupations in the business like cleaning building 
destinations, conveying blocks, rock, mortar and water up to the gifted woodworkers and artisans, independent of 
thequantity of years they worked, they are not overhauled from untalented to talented as guys. This mentality has 
prompted sex separation in this part for work portion and wage dispersion. Such against ladies dispositions and 
segregation further entangle the work environment society of these ladies work. They live exceptionally extreme 
life and loath uniformity of status and social equity for which they really merit. 
 
Women in various segments: Ladies in broad communications and correspondence are an expansive term 
incorporating numerous controls, abilities and callings. In spite of the fact that it is as old as the human age, mass 
correspondence is of relatively late beginning. It started around 200 years prior when Gutenberg began the 
insurgency by building up the printing press, which helped fast proliferation of the composed word for wide 
dissemination among the day by day daily paper. The primary daily paper showed up in 1780. In the hundred odd 
years since, the Press has turned into an industry and the most persuasive of all the broad communications in this 
nation. The radio was presented in a little exploratory manner in 1924. The primary completely indigenous Indian 
element film was discharged as ahead of schedule as in 1913. Indian   TV started in 1958. Business commercial is 
as old as the Indian press. In spite of this long and amazing history of correspondence in India, it has prompted 
couple of openings for ladies. News coverage has been overwhelmingly male calling. Radio, TV and publicizing 
have given more degree to instructed ladies. Recently, in advertising, film documentaries and showcasing and 
distributive organizations, ladies have made a section either as full time or low maintenance proficient laborers. 
 
Women in Radio and Television: Radio and TV offer better offices for ladies experts.   From their initiation, 
ladies have been selected to the posts of hosts, newsreaders, highlight or narrative makers and even designers. 
There are portions of the day by day radio   station plan, which are only for the worry of ladies. Each station has a 
Women and Children's hour other than projects intended for particular crowds like rustic ladies and groups of 
laborers. The most unmistakable of ladies experts' in communicating is Meher Masani, who resigned as Deputy 
Director General of AIR. There are number of ladies in the customized units and in the class of easygoing 
craftsmen, which incorporate scriptwriters, highlight authors, news perusers and members   in plays and 
documentaries. There are ladies who have qualified in talking and discourse methods. Miss Sen Gupta and Miss 
Meera Mazumdar have had some expertise in issues of broadcasting and have spoken to India at universal social 
events committed to the issues of ladies supporters. Of the considerable number of media of correspondence, TV 
offers the biggest and the most shifted chances to the informed ladies. The immense greater part of ladies is 
newsreaders, commentators, program makers, thinks about, and artistes. Today, a portion of the notable 
newsreaders in Television are Sonia Verma from Star Plus, Nagma from AajTak, Getanjali Iyer, and Sangeeta Bedi 
from Doordarshan. 
 
Women in movies: They are film executives, makers, scholars, music chiefs, move executives and lyricists. The 
business movies delivered in the underdeveloped nations have tended to depict lady in the stereotyped customary 
parts of good spouse, great mother and great little girl. Instead of these "righteous" ladies, the stereotyped of the 
"terrible" lady is advertised, strikingly, depicted as westernized, freed, and disdainful of convention. There have 
been not very many movies, which have depicted ladies as individual identities unique in relation to ordinary 
generalizations of the general public in which the film was made. A couple movies, which depicted ladies as solid 
people, have dependably been mindful so as to depict them inside the customary system of mother, sister and 
spouse connections. This is particularly valid in the Hindi Indian film industry [12]. There have been not very many 
endeavors to split away this generalization with the exception of in a couple of "new wave" films. Ambitious young 
ladies with their own particular or obtained assets have created documentaries or short stories. Offices headed by 
ladies are likewise creating quick ones for presentation at the silver screen. Film and slide promoting assimilate 
couple of ladies looking for specific professions. Today, in the little screen i.e. the TV, none other than Ekta Kapoor 
is administering. She is known as the ruler of the little screen.  
 
Women in medicine: Solution is one of the lucrative employments for men and in addition for ladies. The extent of 
ladies honing prescription today is in the middle of six to 10%. The topic of inspiration of the individuals who pick 
vocations in drug exhibits a fascinating dyad. Among the specialists two arrangements of thought impacted the 
choice. On one hand, a few ladies were roused by the communicated yearning to be in support of poor people and 
the individuals who endure. In these cases there was regularly the model of a specialist father, mother or uncle, 
frequently, however not generally, guardians urge their kids to take up the calling. Then again, numerous 
representatives admit to the vocation contemplations, which included high pay and position in the general public. 
There are two divisions in the event of ladies specialists. One is the individuals who are single. They tend to 
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practice solution however it takes long working hours and are by and large monotonous. Another is that of those 
ladies who are hitched. They for the most part want to instruct drug. Those in private practices are better ready to 
change their practice to requests of family obligations. Some are spurred to settle on the course since they neglected 
to get confirmation in medicinal universities.  
 
Young ladies regularly pick nursing as a vocation since it offers considerable open doors for occupation subsequent 
to preparing. Amid the time of preparing they get a stipend. They are fundamentally persuaded by a longing to 
enhance the financial position of self and that of the family. Nearly have a tendency to choose the calling because 
of impact of the attendants who had treated them amid their youth. The yearning to serve poor people and the 
penniless is likewise one of the inspiration reasons for picking the calling. To an expanding number of ladies in 
nursing, it implies training past the secondary school. There are young ladies, who enter the university software 
engineers of nursing training. For them it is a chance to acknowledge the difficulties of the course of study, 
scholarly incitement and relationship with refined and knowledgeable individuals, and chance to proceed with their 
training. It implies that some time or another they may hold an instructing or authoritative position, maybe be a 
pioneer in nursing in the group. From the earliest starting point, ladies understudies at restorative universities 
were to a great extent high-rank Hindus, today however there are Sikh, Parsi, Christian ladies specialists also, with 
generally couple of Muslims, Among those, prepared thirty or so years prior, a high extent stayed single, both 
among rehearsing doctors among the individuals who educated in medicinal schools. The purpose behind this was an 
inclination that medication was a high calling, which required aggregate devotion. In any case, today most 
specialists and attendants wed. 

 
CONCLUSION 

 
Despite significant problems in a male dominated society, Indian women have found their way out for growth and 
empowerment either through self-help groups, NGOs, banks, government assistance and micro finance institutions 
or through private sectors. In the coming years the role of women will be of immense importance for competing 
with the developed world as they are man power source as well as diverse consumer group. The civilization of the 
country will undergo a noteworthy positive change with educated and financially sound women folk. Given that 
one-third of the estimated 480 million jobs in the country are being performed by women, more than half of the 
advertising is targeted towards the homemaker. Generally   it has been observed that females are more involved 
into small scale business activities as entrepreneurs but with time change has been noticed and they are moving 
towards IT/ITES, Apparel/accessories and Food & Beverages. Also traditionally wage employment was noticed in 
agricultural sector but now service and industrial sectors are witnessing the growth of female workers. Government 
has come up with several sachems to enhance the role and contribution of women. 
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Abstract 
The members of the family Apocynaceae are the rich in alkaloids, terpinoids, flavonoids, 
phenolic compounds and hydrocarbons. Anodendron paniculatum Roxb. is an woody 
climber, the roots of which have been used to control vomiting and cough. In the present 
study, adult plant and tissue culture plant extracts of A. paniculatum collected from East-
ern Ghats, Araku, Andhra Pradesh were used for the production of their secondary me-
tabolites and antioxidant activity. Methanol extracts of calli showed high contents of total 
phenol and alkaloid with 25.53 and 25.98 mg/g respectively. Methanol extract of tissue 
culture plant at higher concentrations showed better antioxidant activity with reference to 
standard ascorbic acid.  For this study different concentrations (12.5, 25, 50, 100 and 200 
µg/ml) of extracts were prepared by using four different solvents. Tissue culture extracts 
from methanol showed maximum scavenging activity with 231.9±1.39 % at 200 µg/ml of 
concentration, while that of adult plant extracts showed the scavenging activity of 
189.1±0.74% only. These results on high antioxidant activity of the methanol extract of A. 
paniculatum calli can be attributed to the presence of high phenolic and alkaloid contents 
in calli when compared to that of adult plant extract. 

Keywords: Alkaloids, Anodendron paniculatum, Antioxidant activity, Apocynaceae, 
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INTRODUCTION  
Genus Anodendron belongs to the subfamily 
Apocynoideae, family Apocynaceae (Takhtajan 
2009) with 17 species (Middleton 2007). It is natu-
rally distributed in India, Japan and South China. 
Anodendron consists of 19 species covering a 
large area of India, a few speices of Anodendron 
namely Anodendron benthamianum, A. howii, A. 
punctatum, A. affine, and A. formicinum (Flora of 
China Editorial Committee 1995).    
Much of the earlier works on antioxidant activity 
from members of the family Apocynaceae were 
concentrated on extracts from areal parts of the 
plant while the work related to callus extracts was 
very meagre. The previous records on antioxidant 
activity of the members of Apocynacea include 
Anbukkarasi et al, (2016) on Tabernaemontana 
divaricata leaves; Bhadane and Patil, (2017) on 
Carissa carandas leaves; James et al (2011) on 
flower extract of Alstonia scholaris; and Ganapa-
thy et al., (2011) on plant extract of Holarrhena 

antidysenterica. Hence, in the present study an 
attempt was made to compare the antioxidant 
activity in adult plant and callus extract of A. pa-
niculatum. 

MATERIALS AND METHODS  
Plant material: Anodendron paniculatum (Roxb.) 
A. DC. plants were collected from higher altitudes 
of Eastern ghats, Araku, Visakhapatnam, Andhra 
Pradesh. 
Preparation of crude extract: The aerial parts of 
the plant were shade dried and coarsely pow-
dered. The powdered plant material (200mg) was 
extracted using soxhlet extractor by the (1000ml) 
solvents viz., petroleum ether (60-80⁰C), chloro-
form, ethylacetate, and methanol according to 
their polarity. The extracts were filtered and evap-
orated to dryness in a rotary vaccum evaporator. 
Five different concentrations (12.5, 25, 50, 100 
and 200 µg/ml) these extracts were prepared us-
ing Dimethyl sulfoxide DSMO (Harborne, 1973). 
Callus induction: Leaf discs of A. paniculatum 

 This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © 2018: Author (s). Publishing rights @ ANSF.  
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were used for callus induction in the present 
study. MS medium supplemented with 2 mg/ml of 
2-4 D + 0.5 mg/ml Kinetin was used as callus in-
duction medium (CIM).  Leaf discs, after steriliza-
tion, were cut into 2-3 mm pieces using a sterile 
scalpel. The cultures were incubated for 6 weeks 
in 16 h light and 8 h dark at 25±2⁰C and tissues 
developed were observedfor callus production at 
3 week intervals.  
Callus extract: The callus was dried first by 
freeze drying using a dryier and then powdered. 
The dried powder was extracted with four different 
solvents, petroleum ether (60-80⁰C), chloroform, 
ethyl acetate, and methanol in a Soxhlet appa-
ratus.  
Preparation of callus crude extract: The dried 
A. paniculatum plant material of 20g weight was 
cleaned and ground to fine powder using a mortar 
and pistil. The fine poweder was packed tightly in 
a soxhlet extracter and extraction was done using 
200 ml of petroleum ether. The extraction process 
was carried out for 6 hrs. Similarly using other 
solvents also the extractions were made and the 
final extracts obtained were evaporated by Roto 
evaporation under reduced pressure at 60 ⁰C to 
get a solid dry product which was stored in dried 
bottles for further use.  
Quantification of total phenolic content: The 
determination of the phenolic content followed the 
method of Singleton et al., (1999). The amount of 
phenols in the extract was expressed in terms of 
gallic acid equivalents (mg of GA/g of extract) by 
using the calibration graph and the absorbance 
recorded for the extract. 
Quantification of total alkaloid content 
Preparation of solutions: Caffeine standard so-
lution was prepared by dissolving 1 mg pure atro-
pine (Sigma USA) in 10 ml distilled water 
(Shamsa et al., 2008). 
Standard curve: Different standard Aliquots (0.4, 
0.6, 0.8, 1 and 1.2 ml) of atropine were prepared 
and separatedto funnels. To this 5 ml of phos-
phate buffer and 5 ml of BCG solutions were 
mixed with 4ml of chloroform. The extracts were 
collected in a 10 ml volumetric flask and then di-
luted to adjust volume with chloroform. The ab-
sorbance of chloroform was measured by using 
spectrophotometer at 470 nm. Blank was pre-
pared without atropine.  

Antioxidant activity of DPPH free radical scav-
enging: The DPPH activity was carried out as 
described by Bidchol et al., (2009) with slight mod-
ifications. 0.1 ml of extract containing 3 ml of 
DPPH solution (0.1 mmol/L in 95% ethanol v/v) 
and this was shaken thoroughly, incubated for 30 
minutes at room temperature.  The readings were 
measured by using spectrophotometer at 517 nm 
with standard Ascorbic acid.  
The radical scavenging activity was measured as 
decrease in the absorbance of DPPH and calcu-
lated using the following equation. The percent 
DPPH scavenging effect was calculated by using 
following equation: 
DPPH scavenging effect (%) or Percent inhibition 
= A0 - A 1 / A0 × 100.      ……….Eq. 1 

Where A0 was the Absorbance of control reaction 
and A1 was the Absorbance in presence of test or 
standard sample. 
Statistical analysis: The data are presented as 
mean ± SE of 15 explants per treatment and it 
was taken from the average of three replicates. . 
Data were statistically analysed using Duncan’s 
multiple range test and found significant if P ≤ 
0.05. 

RESULTS AND DISCUSSION  
Phytochemical screening of A. paniculatum adult 
plant extract revealed that out of the four different 
solvents used, methanolic extract showed high 
content of alkaloids and phenolic compounds 
(Tables 1 and 2).  Highest phenolic content was 
observed in callus extract with 25.53 mg/g of gallic 
acid equivalent of callus extract, when compared 
to that of adult plant extract with 20.62 mg/g. Simi-
larly, highest alkaloid content of 25.98 mg/g of AE/
g was observed in callus extract when compared 
to that of adult plant extract in which 21.19 mg/g of 
AE/g was recorded.   
The calli of Anodendron showed similar results as 
of aerial parts with high contents of total phenol 
and alkaloid. Methanol extracts of calli showed 
high contents of total phenol and alkaloid with 
20.62 mg/gm and 21.19 mg/gm respectively, fol-
lowed by chloroform, ethyl alcohol and petroleum 
ether respectively. As this plant is rare, medicinal-
ly valuable, and specific to its habitat condition, 
and its indiscriminate usage for the production of 
secondary metabolites which may lead to the ex-

Nagendra Prasad K. et al. / J. Appl. & Nat. Sci. 11(3): 632- 635 (2019) 

Table 1. Total phenolic and alkaloid contents (mg/gm) of the adult plant and callus extracts of Anodendron  
paniculatum. 

S. 
N. 

Name of the 
extract 

Adult Plant Callus 
Total alkaloid 
content (mg/gm) 

Total Phenolic 
content (mg/gm) 

Total alkaloid 
content (mg/gm) 

Total Phenolic 
content (mg/gm) 

1 Petroleum ether 9.02±3.52 8.11±0.33 9.02±3.52 8.11±0.33 
2 Ethyl acetate 11.62±0.48 12.41±1.20 11.62±0.48 12.41±1.20 
3 Chloroform 18.11±1.16 17.89±1.33 18.11±1.16 17.89±1.33 
4 Methanol 21.19±1.33* 20.62±1.99* 25.98+2.09* 25.53+1.89* 
* Statistically significant at p≤0.05 
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tinction of the species. Hence, in vitro means of 
producing secondary metabolites will be fruitful 
alternative, which was proved in prior experiments 
of in vitro calli establish and production of second-
ary metabolites by dual culture system.  
In the present study, the reported high amount of 
total phenols and total alkaloids in callus extracts 
than adult plant extract may be due to accumula-
tion of more phenolic and alkaloid compounds.   
The high antioxidant activity of callus tissues ob-
served in this study may be attributed to the high 
phenolic content Similar reports were reported 
from members of Leguminoseae (Elnour et al., 
2015). Methanolic extract of callus with high anti-
oxidant activity than leaf extracts correlated with 
more phenolic contents in callus when compared 
to leaf extract of Justicia gendarusa was reported 
by Amid et al., (2008). However, Ganapathy et al, 
(2011) reported that high SOS scavenging activity 
in Holarrhena antidysenterica was due to high 
total phenoloic content of the plant.  
The antioxidant activity of extracts from callus 
developed from leaf disc explants and adult plant 
concerning DPPH assay was tested at different 
concentrations ranging from 12.5 to 200 µg/ml 
using four different solvents (Table-1 and 2). The 
methanolic extract of A. paniculatum from both 
callus and adult plant exhibited a significant con-
centration-dependent free radical scavenging from 
133.5%-231.9% (in callus) and 75-189.1% (in 
adult plant) compared with ascorbic acid. The 
highest percentage of scavenging activity was 
recorded in callus methanolic extract with 231.9% 
than in methanolic extract of adult plant 189.1%, 
while that of ascorbic acid was 487.5%. This invi-
tro antioxidant activity of methanolic extract of 
either callus or adult plant is done to the neutrali-
zation of free radicals (DPPH), by transfer of an 
electron or hydrogen from secondary metabolites 
present in them.  
Majority of the Apocynaceae members produce 
secondary metabolites like flavonoids, phenolic 
compounds and Alkaloids. These compounds can 
be easily extractable in methanol basing on their 
polarity. All these compounds have high antioxi-
dant activity (Iqbal et al., 2017). In fact, the A. pa-
niculatum methanolic extracts also have good 
amount of flavonoids, phenols and Alkaloids and 
this could be reason for the use of this plant ex-
tract in the treatment of various disorders.   

Conclusion  
A. paniculatum is an important medicinal plant 
which was included in the list of endangered 
plants. Hence, the regeneration of this species is 
of immense importance. In addition, the highest 
amount of phenols and alkaloids and high DPPH 
scavenging activity of callus extract over the adult 
plant suggests a way for production of antiox-
idents to be used in medicines.  

Nagendra Prasad K.  et al. / J. Appl. & Nat. Sci. 11(3): 632- 635 (2019) 
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ABSTRACT 
 
“Internet of Things” is fast and becoming a emerging technology business opportunity, with standards emerging 
primarily for wireless communication between devices and gadgets in day to day human life, in general referred 
to as Things. This paper aims at controlling home appliances and building a sensible wireless home security 
system using Wi-Fi as communication protocol. The Home Automation are often implemented using differing 
types of wireless communication techniques like ZigBee, Wi-Fi, Bluetooth, GSM, etc. These existing methods 
have drawbacks as they work in short range. To overcome these drawbacks, we are getting to implement this 
project “IOT based Smart security and Smart Home Automation”. The project focuses on controlling lights and 
fans referred as Home Automation and providing Smart security by sending a captured image through an E-
mail to the owner using internet when an object is detected. By using “Node MCU” Module we are getting to 
implement this project. This will be more helpful for handicapped and aged people. 
 
Keywords:  IOT, Arduino, Node MCU, WI-FI, Smart phone, Smart Security, system, techniques 
 
 
 

INTRODUCTION 
 
Home automation refers to handling and controlling home appliances by using micro-controller or technology. 
Automation is popular now days because it provides ease, security and efficiency. In this, a sensor senses the status of 
appliances and updates to web server. If user is far away from home, he can access and change status of appliances i.e. 
switches it on/off. User can use local PC. This paper will describe approach of controlling home appliances by using 
web server. This IOT based smart security and smart home automation systems try to realize comfort combined with 
simplicity. 
 
Wireless Home security and residential automation are the twin aspects of this project. The currently built prototype of 
the system sends alerts to the   owner    over    E-mail   using the   web if   any kind of human movement is sensed near 
the doorway of his house .On the other hand if the owner identifies that the person entering his house is not an intruder 
but an unexpected guest of his then the user/owner can make arrangements like opening the door, switching on various 
appliances inside the house, which also are connected and controlled by the micro-controller within the system to 
welcome is guest. The same can be done when the user himself enters the room and by virtue of the system he can 
make arrangements from his doorstep such that as soon as he enters his house he can make himself at full comfort 
without manually having to modify on the electrical appliances or his favorite T.V. channel for an example. Thus using 
an equivalent set of sensors the twin problems of home security and residential automation are often solved on a 
complementary basis. One of the most advantage of this IOT is albeit Wi- Fi isn't available we will undergo 3G or 4G 
services. In other existing methods it is not possible so, by overcoming all the drawbacks we have implemented a 
project IOT based Smart security and Smart Home Automation. This project provides more comfort combined with 
simplicity. 
 

EXISTING METHODS 
 

Bluetooth based home automation system. 
Home automation systems using smartphone; Arduino board and Bluetooth technology are secured and low cost. A 
Bluetooth based home automation system proposed by R.Piyare and M.Tazil [2]. The Bluetooth system uses a PC or 
smartphone as receiver device. It has a high communication rate, great security and low cost, so it are often 
implemented as a true time system. Bluetooth network has limited range of 10 meters if the smartphone is out of 
range, then it'll not be ready to control the house appliances, this is often one of the most disadvantages of Bluetooth 
based home automation system. 
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Voice recognition based home automation. 
Voice recognition based home automation system proposed and implemented by a researcher [3]. The wireless 
communication between the smartphone and therefore the Arduino UNO is completed through Bluetooth technology. 
This will be more helpful for handicapped and aged people who wants to control appliances by speaking voice 
command The main drawback of this system is that communication between user and voice recognition tool depends on 
signal to noise ratio (SNR), if voice signal is noisy then communication can highly effect and therefore the system will 
fail to point out accuracy. ZigBee Based Wireless Home Automation System. 
 
ZigBee based wireless home automation system has also been studied [4], ZigBee is analogous to Bluetooth 
technology. 
 
GSM Based Home Automation System. 
 
A smart home automation system is implemented by using Global System for Mobile communication (GSM) [5]. In 
GSM based home automation systems, communication between main module and appliances is completed through text 
messages. The main drawback of GSM based home automation system is that, there's no guarantee     text      message      
deliver      to      the system whenever so it's not a reliable system. These are the drawbacks of existing methods, to beat 
that drawbacks we are implementing “IOT Based Smart security and Smart Home Automation”. 
 
Components Required 

 Arduino UNO, Node MCU 
 Relays for connecting home appliances, 
 Air purity Sensor(MQ135) 
 Humidity and Temperature (DHT11). 
 IR Sensor 
 Camera module(OV7670) 
 Mobile phone to operate home appliances and Blink app in mobile phone to see results. 
 Arduino IDE (Software) 

 
ARDUINO UNO 
The Arduino is an open source microcontroller boarded supported the microchip ATmega28p microcontroller and 
developed by Arduino cc , simply connect it to a computer with a USB cable or power it with a AC-to-DC adapter or 
battery to urge started. It’s operating voltage is 5v and DC current per I/O pin is 40mA and DC current for 3.3v pin is 
50mA and it is having 2kb of SRAM and !kb of EEPROM and its clock speed is 16MHz. firmware which runs on 
the ESP8266 Wi-Fi 

 
Fig.1 Arduino UNO 

 
 

NODE MCU 

 
Fig.2 Node MCU 
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IR SENSOR 
 

 
Fig.3 IR Sensor 

 
An infrared sensor is an electronic instrument which is used to sense certain characteristics of its surroundings by either 
emitting and/or detecting infrared radiation. Infrared sensors ar e also capable of measuring the heat being emitted by 
an object and detecting motion. Definition and relationship to the electromagnetic spectrum. Infrared radiation extends 
from the nominal red edge of the visible spectrum at 700 nanometers (nm) to 1 mm. This range of wavelengths 
corresponds to a frequency range of approximately 430 THz down to 300 GHz. 
 
RELAY BOARD 

 
Fig.4 Relay board 

 
A relay is an electromagnetic switching device consisting of Node MCU is an open source IOT platform. It includes an 
armature which is moved by an electromagnet to operate one or more switch contacts. Some advantages of relays are 
that they provide amplification and isolation and are straight forward. Here we are using 5v 4-channel relay interface 
board, and each channel needs a 15-20mA driver current. It can be used to control various appliances and equipment 
with large current relays that work under AC250V 10A or DC30V 10A.it has a standard interface that can be controlled 
directly by microcontroller. 
 
AIR PURITY CHECKING SENSOR 
 

 
Fig.5 Air checking purity sensor (MQ135) 

 
The MQ series of gas sensors utilizes a small heater inside with an electro chemical sensor these sensors are sensitive to 
a range of gasses are used at room temperature. MQ135 alcohol sensor is a Sno2 with a lower conductivity of clean air. 
When the target explosive gas exits, then the sensor’s conductivity increases more and more along with the gas 
concentration rising levels. By using simple electronic circuits, it converts the charge of conductivity to correspond 
output signal of gas concentration. 
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HUMIDITY AND TEMPERATURE SENSOR 

 
Fig.6 Humidity and temperature sensor (DHT11) 

 
Humidity sensors detect the relative humidity of the immediate environments in which they are placed. They measure 
both the moisture and temperature in the air and express relative humidity as a percentage of the ratio of moisture in the 
air to the maximum amount that can be held in the air at the current temperature. As air becomes hotter, it holds more 
moisture, so the relative humidity changes with the temperature. Most humidity sensors use capacitive measurement to 
determine the amount of moisture in the air. This type of measurement relies on two electrical conductors with a non- 
conductive polymer film lying between them to create an electrical field between them. Moisture from the air collects 
on the film and causes changes in the voltage levels between the two plates. This change is then converted into a digital 
measurement of the air’s relative humidity after taking the air temperature into account 
 
CAMERA MODULE 

 
Fig.7 Camera module (OV7670) 

 
The camera module is powered from a single +3.3V power supply. An external oscillator provides the clock source for 
camera module XCLK pin. With proper configuration to the camera internal registers via I2C bus, then the camera 
supply pixel clock (PCLK) and camera data back to the host with synchronize signal like HREF and VSYNC. The 
OV7670 camera module is a low cost 0.3 mega pixel CMOS colour camera module, it can output 640x480 VGA 
resolution image at 30fps. The OV7670 camera module build in on board LDO regulator only single 3.3V power 
needed and can be used in Arduino, STM32,Chipkit, ARM, DSP ,FPGA and etc.. 
 

PROPOSED SYSTEM 
 

The proposed system is implemented using Node MCU by overcoming all the drawbacks of previous existing methods 
In this project all the sensors are connected to the Node MCU board and the results can be seen in Smart phone. For 
every second it shows new value. If any gas leakage happens the value of air purity sensor shows the high value at that 
time we can turn on the fan to send the gas out. The camera module is connected to the Arduino UNO board because in 
Node MCU board we have only one analog pin For camera module we will use more analog pins, so we are connecting 
camera module to Arduino UNO. When IR sensor detects the motion, the camera module will be turned on. The 
captured images will be stored in folder of our PC and , it sends Captured images to the user email. 
 

 
 

Fig 8 Block diagram 
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WORKING OF PROTOTYPE 
 

The prototype can be used in following two ways: 
a. As a smart security system 
b. As a smart home automation system 
c. Environment monitoring 
 
a. As a smart security system 
If we place a IR sensor at the doorway of a building. These sensors as explained earlier detect the motion of obstacle. 
This signal which detects their presence becomes the input trigger for the micro-controller. The owner, who may or 
might not be present therein building, will receive a picture captured by a camera module through an E-mail on his 
mobile (whose Mail is pre defined in the program) stating that ’There is an Intruder in the House’. To turn ON the 
lights and fans, so that the intruder will be warned, the owner can press ’1’ from his mobile keypad. Moreover if the 
owner knows that his building is not safe, he can send an SMS to the concerned authority to police department 
explaining his situation. 
 
b. As a smart home automation system 
Under the Home Automation we can control all electrical appliances from long distance through an mobile phone. In 
this project we are controlling Lights and Fans through an Internet. Even though if Wi-Fi is not available we can go to 
3G or 4G services to operate the system. This will helps us to operate our home appliances through a long distance. 
This will helps the handicapped and aged people to control their home appliances easily. 
 
c. Environment monitoring 
Under this environment monitoring, we are using DHT11 and MQ135 sensors. These two sensor are used to check the 
weather condition because when we at home it detect the humidity and body temperature and act like provided system. 
Here DHT11 sensor shows the values of humidity and temperature and MQ135 sensor checks the air purity if any 
poisonous gases are mixed, every min. it shows the different temp. if we start the fan to cool down the temperature of 
room but it also stand in this situation and perform well beyond of our thinking. 
 
Advantages 

1. This system helpful for handicap people who not able to stand on their leg. To lock or unlock the door and light 
2. Devices can be easily operated from long distance with the help of IOT 
3. Most secured system and very reliable. 
4. Cost required for implementing it is very low as compared to analog system. 

 
The captured image of OV7670 camera shall be stored in one folder of our PC and it sends the captured image to the 
user mail. 
 

CONCLUSION 
 

We can use this system only presence of internet and due to rapid growth of internet 4G and 5G system now 
implementing in the world so our project should use in that situation and due to use of camera owner of house can 
check the capture image of unknown person or any person who come at the home and after any uncertain situation this 
save image we use as proof in police station. This project can also can also be implemented by using Raspberry system 
help to enhance our life style. 
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ABSTRACT 
 
In this research we turn up with a ranking method based on nonagon fuzzy numbers in which the 

transportation precedent like demand, supply and transportation cost are nonagon fuzzy numbers. We carry out 

Vogel's approximation method in fuzzy version for finding fuzzy transportation problem to obtain fuzzy optimal 

solution. This method provides an accomplished nourishment of fruit diet with low cost for the normal people to 

stay happy, strong and healthy. 

 

Keywords: Fuzzy transportation problem, Nonagon fuzzy number, Ranking function, human balanced diet 
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INTRODUCTION 
 
Fuzzy numbers in ranking plays an important role in real life. Ranking fuzzy number is a fundamentalaspect of 
calculating fuzzy data in optimization. The necessary association of study in ranking of generalized nonagon fuzzy 
number in transportation gives the value of cost in generalized nonagon fuzzy quantities. The ranking of normal fuzzy 
number was first suggested by Jain [3], Yager [7]. Jain and Yager also suggested the ratio which may be considered 
for the direction of obtaining quantities of fuzzy in [0, 1]. Felix, Christopher and Victor Devadoss [1], proposed A 
Nonagonal Fuzzy Number and Its Arithmetic Operation. Renuka and Jenita Nancy[5], proposed Solving a 
Transportation problem using Nanogonal Fuzzy Number with Robust ranking and Russell’s Method. 
 
Fruits are generally good source of vitamins and it also contains pectin which provides bulk to the diet and helps 
bowel movement. Every people must include fruits in their diet because fruits give so much energy and nourishment. 
Fruits make us healthy in all aspects and gives minimum requirement of all nutrients. The ingredient of a stabilized 
diet will differ according to economic status and the physiological state and also balanced diet can be distributed into 
three states high cost, moderate cost and low cost. Balanced diets always boost the health and wealth of the people 
and it also deals with digestion, consumption and 
  
usage of fruits. People who take fruit daily as a part of their diet will have overall health and they have low risk of 
diseases. Fruits contain vitamins, minerals, iron and fibre. It gives not only healthy benefits but also prevent us from 
illness. 
 
Banana, orange, papaya, pear and pomegranate are the fruits commonly used by the people in each part of the country 
because they are all wealthy source of carbohydrates, proteins, vitamins, minerals, calcium and iron. Fruits not only 
add variation to the diet but also provide vitamin C and vitamin A. The commonly used banana is a best source of 
carbohydrates and carbohydrates are the main sources of energy for doing work. Banana contains potassium and 
potassium is good for the health of heart. Banana helps us to digest easily and it has sources of vitamin C. Orange is 
high in nutrients and it helps to prevent from many diseases and it gives clear and healthy skin. Orange contains low 
calories. 
 
Oranges contains antioxidants which give immunity to the human body and it helps us to prevent cancer. The fibrous 
content in orange makes the fruit cancer protective. Papaya normally called yellow fruit which contain β-carotene and 
it gives vitamin A. Papaya contains papain enzyme that is good for digestion. Papaya is high in fibre and it promotes 
healthy digestive system. The easy way to increase fibre intake is to eat pear. Pears are rich in nutrition and minerals. 
Pears contain copper and potassium and both are the important source of developing immunity in our body. Pears help 
us to reduce weight and improve digestion. 
 
A pear contains iron and iron is the important part of haemoglobin. Pear is the lowest- calorie fruit. Pomegranate acts 
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like a mask of oxygen and it fight against heart disease. Pomegranate contains heavy nutrient value that protects us 
from many diseases and also wealthy source of vitamins A, C and E. 
 
In this research paper, we focus on fruits because it contains the extraordinary value of carbohydrates, proteins, 
vitamins, calcium, minerals and iron. Banana, orange, papaya, pear and pomegranate are the fruits taken in our diet. 
The ranking of generalized nonagon fuzzy number by Vogel's approximation method (VAM) [6] is used to better the 
amount of buying this good fruit diet. The persistence of this research paper is to illustrate the preference of health by 
using appropriate diet with minimum cost. 
 
Preliminaries 
Definition: (Nonagon Fuzzy Number) 
A     fuzzy     number    𝐴 ̃𝑁       is     a     nonagon     fuzzy     number     denoted     by    𝐴 ̃𝑁  = (𝑎1, 𝑎2, 𝑎3, 𝑎4, 𝑎5, 𝑎6, 𝑎7, 𝑎8 , 𝑎9) where a1, a2, a3, a4, a5, a6, a7, a8 and a9 are real numbers and its membership function is given below, 
 
 

 
Ranking of Nonagon Fuzzy Number 

The  ranking  method  map  fuzzy  number  directly  into  the  real  line.  Let 𝐴̃𝑁   be  a generalized  nonagon  fuzzy  

number.  The  ranking  of 𝐴̃𝑁   is  denoted  by  R  ( 𝐴̃𝑁 )  and  it  is calculated as follows: 𝑅(𝐴̃𝑁 8𝑎1 + 4𝑎2 + 3𝑎3 + 2𝑎4 + 2𝑎5 + 2𝑎6 + 3𝑎7 + 4𝑎8 + 8𝑎9 

) = [ ] 

36 
Application 
In this paper, we take up the nourishment value of fruits such as banana, orange, papaya, pear and pomegranate 
which are a wealthy source of protein, fats, total fibre, carbohydrates, and calcium. Real data were collected and the 
amounts of nutrition food in the fruits were recorded, from the Nutritive value of Indian foods given by National 
Institute of Nutrition [2], Indian Food Compositiontables [4]. The lowest, natural and highest content of protein, 
fats, total fibre, carbohydrates and calcium in each fruit item is considered as nonagon fuzzy number respectively. 
The cost per 100 gm of nutritive food for each fruit item is taken as supply and edible portion per 100 gm of 
nutritive food for each fruit item is taken as demand. 
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The fuzzy transportation problem forhealthy fruits item can be formulated in the following mathematical form 
Min Z = R (1.15, 1.17, 1.19, 1.21, 1.23, 1.25, 1.27, 1.29, 1.31) a11 +R (0.32, 0.32, 0.33, 0.33, 0.33, 0.33, 0.34, 0.34, 

0.34) a12 +R (1.87, 1.89, 1.91, 1.93, 1.95, 1.97, 1.99, 2.01, 2.03) a13 +R(22.89, 23.08, 23.27, 23.46, 23.65, 23.84, 

4.03, 24.22, 24.41) a14+R (4.13, 4.37, 4.61, 4.85, 5.09, 5.33, 5.57, 5.81, 6.05) a15 +R (0.58, 0.61, 0.64, 0.67, 0.70, 

0.73, .76, 0.79, 0.82) a21+R (0.11, 0.12, 0.12, 0.13, 0.13, 0.14, 0.14, 0.15, 0.15) a22 +R (1.24, 1.25, 1.26, 1.27, 1.28, 

1.29, 1.30, 1.31, 1.32) a23 +R (7.65,7.72,7.79, 7.86,7.93,8.00,8.07,8.14,8.21) a24+R  
 
(18.04,18.41,18.78,19.15,19.52,19.89,20.26,20.63,21.00) a25+R (0.37, 0.38, 039, 0.40, 0.41, 0.42, 0.43, 0.44, 0.45)  

a31+R (0.15, 0.15, 0.16, 0.16, 0.16, 0.16, 0.17, 0.17.0.17) a32 +R (2.57, 2.64, 2.71, 2.78, 2.85, 2.92, 2.99, 3.06, 3.13) 

a33+R (4.13, 4.25, 4.37, 4.49, 4.61, 4.73, 4.85, 4.97, 5.09) a34 +R (13.55, 13.92, 14.29, 14.66, 15.03, 15.40, 15.77, 

16.14, 16.51) a35+R (0.32, 0.33, 0.34, 0.35, 0.36, 0.37, 0.38, 0.39, 0.40) a41 +R (0.23, 0.24, 0.25, 0.26, 0.27, 0.28, 

0.29, 0.30, 0.31) a42 + R (4.40,4.42,4.44,4.46,4.48,4.50,4.52,4.54,4.56) a43+R (7.86,7.92,7.98,8.04,8.10,8.16, 

8.22,8.28,8.34) a44 + R (5.16,5.51,5.86,6.21,6.56,6.91,7.26,7.61,7.96) a45+R (1.26, 1.28, 1.30, 1.32, 1.34, 1.36, 1.38, 
 

1.40, 1.42) a51+R (0.13, 0.14, 0.14, 0.15, 0.15, 0.16, 0.16, 0.17, 0.17) a52+R (2.77, 2.79, 2.81, 2.83, 2.85, 2.87, 2.89, 

2.91, 2.93) a53+R (11.15, 11.26, 11.37, 11.48, 11.59, 11.70, 11.81, 11.92, 12.03) a54+R (8.83, 9.29, 9.75, 10.21, 

10.67, 11.13, 11.59, 12.05, 12.51) a55. 
 

Table.4.1 Nutrition content for food items 
 

 

Foods 

 

Protein 

 

Fat 

 

Total 

Fibre 

 

Carbo-

hydrate

s 

 

Calcium 

S

uppl

y 

(cost 

of 

Edib

le 

portion of 

food stuff 

per 100 gm) 

 (1.15,1.

17,1.19, 

(0.32,

0.32,0.

33, 

(1.87,1

.89,1.9

1, 

(22.89,2

3.08,23.

27, 

(4.13,4.3

7,4.61, 

(1.05,1.06,1.

07, 

Banana 1.21,1.2

3,1.25, 

0.33,0.

33,0.3

3, 

1.93,1.

95,1.97

, 

23.46,23

.65,23.8

4, 

4.85,5.09

,5.33, 

1.08,1.09,1.

10, 

 1.27,1.2

9,1.31) 

0.34,0.

34,0.3

4) 

1.99,2.

01,2.03

) 

24.03,24

.22,24.4

1) 

5.57,5.81

,6.05) 

1.11,1.11,1.

12) 

 (0.58,0.

61,0.64, 

(0.11,

0.12,0.

12, 

(1.24,1

.25,1.2

6, 

(7.65,7.7

2,7.79 

(18.04,1

8.41,18.7

8, 

(0.77,0.78,0.

79, 

Orange 0.67,0.7

0,0.73, 

0.13,0.

13,0.1

4, 

1.27,1.

28,1.29

, 

7.86,7.9

3,8.00, 

19.15,19.

52,19.89, 

0.80,0.80,0.

81, 

 0.76,0.7

9,0.82) 

0.14,0.

15,0.1

5) 

1.30,1.

31,1.32

) 

8.07,8.1

4,8.21) 

20.26,20.

63,21.00

) 

0.82,0.83,0.

84) 

 (0.37,0.

38,039, 

(0.15,

0.15,0.

16, 

(2.57,2

.64,2.7

1, 

(4.13,4.2

5,4.37, 

(13.55,1

3.92,14.2

9, 

(0.43,0.45,0.

46, 

Papaya 0.40,0.4

1,0.42, 

0.16,0.

16,0.1

6, 

2.78,2.

85,2.92

, 

4.49,4.6

1,4.73, 

14.66,15.

03,15.40, 

0.47,0.48,0.

49, 

 0.43,0.4

4,0.45) 

0.17,0.

17.0.1

7) 

2.99,3.

06,3.13

) 

4.85,4.9

7,5.09) 

15.77,16.

14,16.51

) 

0.51,0.52,0.

53) 
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 (0.32,0.

33,0.34, 

(0.23,

0.24,0.

25, 

(4.40,4

.42,4.4

4, 

(7.86,7.9

2,7.98, 

(5.16,5.5

1,5.86, 

(0.90,0.90,0.

91, 

Pear 0.35,0.3

6,0.37, 

0.26,0.

27,0.2

8, 

4.46,4.

48,4.50

, 

8.04,8.1

0,8.16, 

6.21,6.56

,6.91, 

0.92,093,09

3, 

 0.38,0.3

9,0.40) 

0.29,0.

30,0.3

1) 

4.52,4.

54,4.56

) 

8.22,8.2

8,8.34) 

7.26,7.61

,7.96) 

0.94,0.95,0.

95) 

 (1.26,1.

28,1.30, 

(0.13,

0.14,0.

14, 

(2.77,2

.79,2.8

1, 

(11.15,1

1.26,11.

37, 

(8.83,9.2

9,9.75, 

(2.45,2.48,2.

50, 

Pomegr

anate 

1.32,1.3

4,1.36, 

0.15,0.

15,0.1

6, 

2.83,2.

85,2.87

, 

11.48,11

.59,11.7

0, 

10.21,10.

67,11.13, 

2.53,2.55,2.

58 

 1.38,1.4

0,1.42) 

0.16,0.

17,0.1

7) 

2.89,2.

91,2.93

) 

11.81,11

.92,12.0

3) 

11.59,12.

05,12.51

) 

2.60,2.63,2.

65) 

Deman

d (cost 

of 

nutriti

on per 

100 gm) 

(0.34,0.35,0

.35, 

0.36,0.37,0

.38, 

0.38,0.39,0.

40) 

(0.07,0.07,0.

07, 

0.08,0.08,0.

08, 

0.08,0.08,0.

08) 

(1.08,1.09,1

.10, 

1.11,1.12,1.

13, 

1.14,1.15,1.

16) 

(4.11,4.1

5,4.19, 

4.24,4.2

8,4.32, 

4.36,4.4

1,4.45) 

(0.00,0.00,0

.00, 

0.00,0.00,0.

00, 

0.01,0.01,0.

01) 

 

 
Let 𝐴 ̃𝑁  be a generalized nonagon fuzzy number. The ranking of 𝐴 ̃𝑁  is denoted by R (𝐴 ̃𝑁) 
  
and it is calculated as follows: 𝑅(𝐴̃𝑁 
  
) = [8𝑎1+4𝑎2+3𝑎3+2𝑎4+2𝑎5+2𝑎6+3𝑎7+4𝑎8+8𝑎9] 
36 
 𝑅(𝐴̃𝑁) = 

1.23 

1 [44.28] = 

36 

𝑅(𝐴̃𝑁) = 

4.48 

1 [161.28] = 

36 

Supply 

𝑅(𝐴̃𝑁) = 1 [25.20] = 𝑅(𝐴̃𝑁) = 1 [102.60] = 𝑅(𝐴̃𝑁) = 1 [39.24] = 

36 36 36 

0.70  2.85  1.09  𝑅(𝐴̃𝑁) = 1 [14.76] = 𝑅(𝐴̃𝑁) = 1 [851.40] = 𝑅(𝐴̃𝑁) = 1 [28.8] = 

36 36 36 

0.41  23.65  0.80  𝑅(𝐴̃𝑁) = 1 [12.96] = 𝑅(𝐴̃𝑁) = 1 [285.48] = 𝑅(𝐴̃𝑁) = 1 [17.28] = 

36 36 36 

0.36  7.93  0.48  𝑅(𝐴̃𝑁) = 1 [48.24] = 𝑅(𝐴̃𝑁) = 1 [165.96] = 𝑅(𝐴̃𝑁) = 1 [33.48] = 

36 36 36 

1.34  4.61  0.93  𝑅(𝐴̃𝑁) = 1 [11.88] = 𝑅(𝐴̃𝑁) = 1 [291.60] = 𝑅(𝐴̃𝑁) = 1 [91.80] = 

36 36 36 

0.33  8.10  2.55  𝑅(𝐴̃𝑁) = 1 [4.68] = 𝑅(𝐴̃𝑁) = 1 [417.24] =  

36 36 

0.13  11.59  
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𝑅(𝐴̃𝑁) = 

0.16 

1 [5.76] = 

36 

𝑅(𝐴̃𝑁) = 

5.09 

1 [183.24] = 

36 

Demand 

𝑅(𝐴̃𝑁) = 1 [9.72] = 𝑅(𝐴̃𝑁) = 1 [702.72] = 𝑅(𝐴̃𝑁) = 1 [13.32] = 

36 36 36 

0.27  19.52  0.37  𝑅(𝐴̃𝑁) = 1 [5.40] = 𝑅(𝐴̃𝑁) = 1 [541.08] = 𝑅(𝐴̃𝑁) = 1 [2.88] = 

36 36 36 

0.15  15.03  0.08  𝑅(𝐴̃𝑁) = 1 [70.20] = 𝑅(𝐴̃𝑁) = 1 [236.16] = 𝑅(𝐴̃𝑁) = 1 [40.32] = 

36 36 36 

1.95  6.56  1.12  𝑅(𝐴̃𝑁) = 1 [46.08] = 𝑅(𝐴̃𝑁) = 1 [384.12] = 𝑅(𝐴̃𝑁) = 1 [154.08] = 

36 36 36 

1.28  10.67  4.28  𝑅(𝐴̃𝑁) = 1 [102.6] =  𝑅(𝐴̃𝑁) = 1 [0.15] = 

36 36 

2.85  0.00  

 
Table 4.2: Fuzzy transportation problem after applying ranking technique 

 

Foods Protein Fat Total 

Fibre 

Carbohydrates Calcium Supply 

Banana 1.23 0.33 1.95 23.65 5.09 1.09 

Orange 0.70 0.13 1.28 7.93 19.52 0.80 

Papaya 0.41 0.16 2.85 4.61 15.03 0.48 

Pear 0.36 0.27 4.48 8.10 6.56 0.93 

Pomegranate 1.34 0.15 2.85 11.59 10.67 2.55 

Demand 0.37 0.08 1.12 4.28 0.00 5.85 

 
Table 4.3: Optimum solution by Vogel’s Approximation method 

 

Foods Protein Fat Total 

Fibre 

Carbohydrates Calcium Supply 

Banana 1.23 0.33 1.09 

1.95 

23.65 5.09 1.09 

Orange 0.70 0.13 1.28 0.80 

7.93 

19.52 0.80 

Papaya 0.41 0.16 2.85 0.48 

4.61 

15.03 0.48 

Pear 0.37 

0.36 

0.27 4.48 0.56 

8.10 

6.56 0.93 

Pomegranate 1.34 0.08 

0.15 

0.03 

2.85 

2.44 

11.59 

0.00 

10.67 

2.55 

Demand 0.37 0.08 1.12 4.28 0.00 5.85 
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Table 4.4: Defuzzification 
 

 

F

o

o

d

s 

 

Protein 

 

Fat 

 

Total 

Fibre 

 

Carbo-

hydrates 

 

Calcium 

S

upp

ly 

(cos

t of 

Edi

ble 

port

ion 

of 

food 

stuff per 

100 gm) 

 

 

B

a

n

a

n

a 

 

(1.15,1.17,
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The total minimum cost for nourishment is 
Min Z = (1.95) (1.09) + (7.93) (0.80) + (4.61) (0.48) + (0.36) (0.37) + (8.10) (0.56) + 
(0.15) (0.08) + (2.85) (0.03) + (11.59) (2.44) + (10.67) (0.00) Min 
Z = Rs.43.73 

 
Optimal daily fruit diet plan for 2,500 calories a day 

 

Fruits Daily Serving Sizes In Grams Cost Of Serving In Rupees 

Banana 1.95 2.13 

Orange 7.93 6.34 

Papaya 4.61 2.21 

Pear 8.46 4.67 

Pomegranate 25.26 28.38 

Optimal Daily Fruit Diet Cost - 43.73 
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CONCLUSION 
 

By using ranking of generalized nonagon fuzzy number minimum amount is attained for the fruits. To prepare people 
active and fresh a fruit plays a major role. The food combination what we discussed in this paper is commonly used in 
all parts of India because fruits are the essential source of proteins, vitamins, minerals, calcium and iron. The main 
aim of this paper is to create awareness about fruits to the people because fruits are low in calories and high in fibre. 
Fruits play a major role in diet and it can help people to control their weight. This paper encouraged us to cost out the 
diet segment of fruits and with the help of fuzzy transportation problem we get a worthy and healthy diet. 
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ABSTRACT 
 

When a speaker communicates a message to the listener, it can be expected to be transmitted more accurately by 
attaching an appropriate gesture to message. That theory is valid, whether the speaker and the listener are near 
or far away. However, for a speaker to deliver messages and gestures to a remote listener synchronously, it is 
necessary to have a real- time conversation system using video images. Therefore, in this research, we propose a 
mechanism for presenting gestures synchronized with gestures at low cost when sending messages to remote 
listeners. To realize that, we develop a method to move the robot near the speaker instead of conveying the 
gesture of the speaker by the video shot. In this proposed method, motion data of the hand of the speaker is 
acquired using a motion sensor, the data is processing, converting into information for moving the motor 
corresponding to the joint of the robot, and the information is transmitting to the remote robot, the robot moves 
with motion according to the intention of the speaker. To realize the proposed method, we prepared a 
mechanism to convert the hand gesture of the speaker into the motion data of the robot in real time and 
manipulate the robot in a remote place. In our system, we realize a function to transmit information of high 
urgency such as disaster information all at once to robots installed in each household. Based on these 
requirements, we developed a prototype of an information presentation system. By using this system, we expect 
the speaker's message to communicate to the multiple listeners effectively. 
 
Keywords: Remote Control, Humanoid Robot, Human Gesture, Robot Motion, Telepresence 
 

INTRODUCTION 
 
Recently, robot technology has been rapidly evolving. It is to enrich people's lives by utilizing robots for society. For 
example, security robots that protect public security, nursing robots for supporting care recipients. Extreme high safety 
is most important to put these robots into practical use in society. In addition, people need to feel an affinity with 
robots. Implementing the function to realize natural communication between the robot and the human being is a 
particularly important task. 
 
We have acquired surrounding environmental data using various sensors, analyzed the data by computer, derived 
useful information, and effectively present that information to people. The purpose of these studies is that computers 
help people in various situations of human life. And, we aim to build a system that prevents the occurrence of obstacles 
and accidents by advising people on the risk factors that threaten people's save lives. 
 
In this research project, we have developed a system that makes it easy to transmit and visualize data obtained by 
measuring intra-building Wi-Fi radio intensity [1]. As another research, by continuing to observe the indoor 
environment, we realized a system that warns by voice message when the temperature and humidity become high and 
the risk of heat stroke increases [2]. And, we have constructed a system aiming at sustaining concentration by working 
on olfaction when the driver of the car is going ahead [3]. Further, we built a system that effectively communicates 
information through the robot according to the driving situation of the car and the content of information transmission 
[4][5]. 
 
Because of those researches, when conveying a message to a person using a robot, we found that it is good to send the 
movement of the robot synchronously with the voice message. However, continuing to steer the remote robot at the 
same time as the speaker is speaking is a complicated task. For a robot to present a motion simultaneously with a word 
to a listener at a remote place, a mechanism is required to enable the speaker to steer the robot with a simple gesture.  
 
Also, it is necessary to have a mechanism in which a robot located in a remote place moves without delay according to 
the manipulation of the speaker. 
 
In this paper, we first define a robot motion design scheme that encompasses various combinations among different 
sensing technologies and robots. Then, we elaborate an implementation method for a specific case among the 
combinations. With the remote message transmission method incorporating the mechanism proposed here, the speaker 
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can transmit the message and the motion to the remote listener through the robot only with a simple operation. We 
expect that the acceptance level of listeners' messages will increase with the combination of remote language 
communication and nonverbal communication and communication robots. Our goal is to construct a robot motion 
design method that is independent of specific devices and technologies as much as possible. 
 

RELATED WORK 
 

In this research, the humanoid robot expects the speaker to play a role as an interface for correctly communicating what 
he wishes to tell the hearer. Research that transmits information via a robot has been conducting in various ways.  
 
Matsui et al. propose that the humanoid robot has some advantage for mapping man movements to robot motions [6].  
 
Patsadu et al. proposed a method to detect the gesture of the whole body of a person by learning the joint shape of the 
person photographed by the depth camera of the light coding system [7]. It is a difficult task for appropriately designing 
and creating motion data so that the robots behave like a human. The most promising method is to directly use human 
behaviors as is and map them to the series of commands for driving the robots. Jung et al. propose that not only when 
the robot is speaking, but also when you are not singing voice send the message appropriately by using the motion of 
the robot [8]. 
 
Even in past research, they used humanoid robots as interfaces for delivering messages to humans. Williams and 
Breazeal have developed a robot of AIDA (Affective Intelligent Driving Agent) that sends a message to encourage safe 
driving [9]. They installed it on the dashboard of the car and conducted experiments and proved that providing the 
message via the robot is effective. Zeng et al. are working on research to realize a guide dog by a robot for guiding the 
visually impaired and living support [10]. Liang et al. introduced a rehabilitation support robot that realizes two-way 
communication to restore the physical function of a stroke patient and showed that it is effective for improving the 
motor function of patients [11]. Miyachi et al. introduce that both the recreation for health caregivers and the health 
gymnastics were effective by using the humanoid robot’s speaking and action functions together at the care facility [12]. 
 
There are many studies so far in the field of Telepresence, Telexistence, in a method of presenting information to a 
remote party. Telepresence is a term indicating a technology that provides a realistic feeling as if they are faced on site 
with members in remote areas. As one method of realizing telepresence, Maimone and Fuchs implemented a real-time 
3D telepresence environment realized by synchronizing several inexpensive depth cameras [13]. Adalgeirsson and 
Breazeal developed a robot that enables a speaker to navigate a remote robot to achieve nonverbal communication, 
thereby proving that the impression of the listener improved [14]. Wang et al. developed a micro telepresence robot 
that projects itself to another space remotely, moves around, communicates via video and audio, using the smart device 
of the user [15]. Telexistence is a term for the technology that enables a human being to have a real- time sensation of 
being at a place other than where they exist and being able to interact with the remote environment [16] [17] [18]. 
 

 
 

Figure 1 Dataflow of Proposed Robot Motion Broadcasting System 
 
System Organization 
The proposed system measures the gesture of the speaker in real time, converts it into the motion of the robot, transmits 
its motion data, and drives the robot in the remote place. In the proposed system, one speaker can operate all at once on 
multiple robots. Fig. 1 shows the configuration. 

 
This system has five objects Speaker, Sensor, Controller, Presenter, Listener. Speaker performs a word message and a 
hand gesture to operate the robot at the same time for the listener. Sensor acquires speaker’s hand gesture and converts 
it to data. The controller converts hand gesture data into robot motion data and transmits it via the internet. Presenter 
receives motion data of robot and voice message and outputs motion with the message. The listener receives 
information sent from the robot. 
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Fig. 2 shows to generate the movement of the robot from the movements of both hands of the operator. As a sensor that 
acquires the motion of both hands, a sensor that analyzes the movement of the operator's hand is used This sensor 
detects movement of the palm and fingers of the operator in real time. Based on the detection result, the movement of 
the robot corresponding to the movement of the operator is generated. In general, as a method of using the gesture of the 
speaker for the motion of the robot, it is possible to think of a method in which the speaker moves the entire body and 
imitates the movement as it is on the robot. 
 

 
 

Figure 3 Move the Robot with Hands Gesture 
 

 
 

Figure 4 Mapping from Human Hand Gesture to Robot Shoulder Motion 
 
The reason why we did not use the method of directly using the speaker's gesture in this research is to make the robot 
generate motions consciously rather than moving the robot with gestures that the speaker performs unconsciously.  
 
Moreover, to recognize the gesture of the whole body, it is necessary to have a high-performance computer and 
photographic equipment. 
 
Controller 
In this system, the controller acquires the gesture of the hand of the speaker, converts the data into motion data of the 
robot, and is responsible for transmitting the data. 
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First, the Human Gesture Sensing (HGS) module converts the gesture into data. This work is realized by using the Leap 
Motion SDK used as a sensor this time. Next, using gesture to motion conversion (GMC) module, convert gesture data 
to motion data of the robot. To convert it, it is necessary to prepare calculation formulas after investigating the 
obtainable range of the gesture data and the operable angle of each joint of the robot in advance. Finally, the Robot 
Motion Publisher (RMP) module puts the motion data of the robot in a transmittable state. In this system, the MQTT 
[21] protocol is used for data transmission. By using this protocol, lightweight data transmission and reception by the 
Pub-Sub method can be realized. 

 
Broadcasting Server 
In this system, the server functions as a data broker for transmitting and receiving data between the controller and the 
robot. In the broker, each data is stored separately for each topic, and the data sent by specifying it as the latest topic 
from Publisher is rewritten. The subscriber gets the latest data for the specified topic. This data transmission/reception 
method has an advantage that there is no need to establish synchronization between the transmission side and the 
reception side. By dividing the topic into a plurality of topics, it is also possible to send motion simultaneously to robots 
of different shapes. 
 
Communication Robots 
In this system, the communication robot uses the Robot Motion Subscriber (RMS) module to acquire robot motion data 
from Server. The acquired data is set as the angle value of each motor by the Robot Motion Activation (RMA) module.  
 
By doing it, the robot moves as intended by the speaker. The robot used this time has a built-in controller with Linux 
OS. The RMS module that receives robot motion data and the RMA module that activates robot motion is created in 
the development environment such as Eclipse and transferred to the built- in controller. Functions such as the 
acquisition of a boss message and utterance are to be used already. 
 

CONCULSION 
 

In this study, we developed an information presentation system using a robot that presents gestures by the operation of 
the speaker simultaneously with the speaker's message. We conducted an experiment using the system and confirmed 
that the robot at the remote location could be operated freely by the gesture of the speaker. In the future, we can expect 
to create even smoother and natural robot motions if we use a faster control PC and a robot with an improved built-in 
controller in the future.  
 
We also got some lessons from the experiments. One of them is that when linking the motion of human hand and the 
motion of the robot, it is necessary to accurately grasp the motion of the human and the motion of the robot and the 
motion range of both, and to define the correspondence.  
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ABSTRACT 
 

Globalization means different things to different people. It can be defined simply as an expansion of 
economic activities across political boundaries of nation states. More importantly it refers to a process of 
deepening economic integration, increasing economic openness and growing economic interdependence 
between countries in the world economy. It is associated not only with a phenomenal spread and volume of 
cross-border economic transactions but also with an organization of economic activities which straddle 
national boundaries of the world. Globalization in India is generally taken as integrating the economy of the 
country with the rest of the world. This in turn implies that opening up the economy to foreign direct 
investment by providing facilities to foreign companies to invest in different fields of economic activities in 
India; removing constraints and obstacles to the entry of MNCs; allowing Indian companies to enter into 
foreign collaborations in India and also encouraging them to set up joint ventures abroad; carrying out 
massive import liberalization programmes by switching over from quantitative restrictions to tariffs in the 
first place, and then bringing down the level of import duties considerably; and instead of plethora of export 
incentives opting for exchange rate adjustment for promoting exports. Whether seeds of globalization sown 
in pre-reform period as many concessions were granted to foreign capital, MNCs were allowed to enter a 
number of crucial sectors to which their entry was previously restricted and banned. The study is purely 
based on secondary data. It will have a discussion on negative and positive impacts of globalization on Indian 
economy. 
 
Keywords: Liberalization, MNCs, Globalization, Economic-Integration, Indian Companies 
 
 
 

INTRODUCTION 
 
The real thrust to the globalization was provided by the economic reforms of 1991 initiated by Government of 
India. The period 1980-81 was marked by severe balance of payment difficulties. The second oil shock pushed up 
the import bill substantially while exports lagged considerably behind. Thus trade deficit rose to astronomical 
heights. During seventh plan, private remittances also showed a tendency of flattening out. As a result, net 
invisibles could finance only 24 percent of trade deficit in the seventh plan. The problems were compounded by 
gulf war in 1990-91. The trade deficit in this year soared to Rs. 16,934 crore and invisibles also recorded negative 
earnings. Therefore, current account deficit was as large as Rs 17,369 crore in 1990-91. The problem got further 
accentuated by India’s increased reliance on high cost external commercials borrowings and non- resident deposits 
all through the 1980s as the flow of concessional assistance was considerably less than the requirements. Capital 
was flowing out of the country and country was close to defaulting loans. Along with these bottlenecks at home, 
many unforeseeable changes swept the economies of nations in western and Eastern Europe, South East Asia, Latin 
America and elsewhere around the same time. 
 
Indian economy had experienced major policy changes in the early 1990s. The new economic reform popularly 
known as Liberalization, Privatization, and Globalization (LPG), aimed at making the Indian economy as fastest 
growing economy and globally competitive. The series of reforms undertaken with respect to industrial sector, 
trade as well as financial sector aimed at making the economy more efficient. With the onset of reforms to 
liberalize the Indian economy in July of 1991, a new chapter has dawned for India and her billion plus population. 
This period of economic transition has not only had tremendous impact on the overall economic development but 
also on the mindset of Indian people who could get rid from traditional, stubborn thinking, superstition, and 
illiteracy. 
 
There were the economic compulsions at home and abroad that called for a complete overhauling of our economic 
policies and programs. Major measures initiated as part of liberalization, privatization and globalization in early 
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nineties included the following: 
 
1) Devaluation: The first step towards globalization was the devaluation of the currency by18-19 percent 
against major currencies in the international foreign exchange market. These measures were taken to resolve the 
balance of payment crisis. 
 
2) Disinvestment: In order to make the process of globalization smooth, under the privatization scheme, most 
of the public sector undertakings were sold to private sector to give opportunity to private players in the economy. 
 
3) Dismantling the Industrial licensing regime at present, only three industries are under compulsory 
licensing regime, mainly on the accounting of environmental safety and strategic considerations. A significantly 
amended policy in tune with the liberalized licensing policy is in place. No industrial approval is required from 
the government for locations not falling within 25 kilometres of the periphery of cities having a population of 
more than one million. 
 
4) Allowing foreign direct investment across a wide spectrum of industries and encouraging non debt 
flows. The department has put in place a liberal and transparent foreign investment regime where most activities 
are opened to foreign investment on automatic route without any limit on the extent of foreign investment. 
 
5) Non-resident Indian scheme: the general policies and facilities for FDI as available to foreign investors 
and companies are fully available to NRIs as well. In addition government has extended some concessions 
especially for NRIs and overseas corporate bodies having more than 60 percent stake by non- Indian residents. 
 
6) Abolition of MRTP Act: Monopoly and Restrictive Trade Practices act was abolished as per the 
process of liberalization. It was compulsory for investor to get approval from government to have further 
capacity expansion under MRTP Act. 
 
Globalization has positive as well as negative effects. One side if globalization has accelerated the growth rate of 
GDP on the other side it has generates high inequalities among Indian people. There are few people who are 
exploiting the resources of economy and most of the proportion of national income is possessed by them. This type 
of unequal distribution of income is generating poverty, unemployment etc. 
 

GLOBALIZATION AS A BOON 
 

1) The growth rate of GDP of India has been on the increase from 5.6 percent during1980- 90 to 7 percent in the 
period of 1993-2001. In the last fifteen years except two or three years, rate of GDP growth was more than 7 
percent. It was 9.2 percent in 2006- 07. At present in 2016 GDP is growing at 7.4 percent shown by union 
budget 2016-17. 

2) The foreign exchange reserves were $39 billion (2000-01), $107 billion (2003-04), 
$145 billion (2005-06), and $180 billion in 2007. According to reserve bank of India, India’s foreign exchange 

reserves are $351.83 billion as on 19 Feb, 2016. 
3) The cumulative FDI inflows from 1991 to 2006 were Rs. 81566 crore ($43.29 billion). The sectors attracting 

highest FDI inflows are electrical equipment including computer software (18 percent), Service Sector (13 
percent), Telecommunications (10 percent), and Transportation industry (9 percent) etc. 

4) In 2010 India’s share was 55 percent in Global Outsourcing market. 
5) India’s rank was fourth in market capitalization in 2005, it was preceded by USA, Germany and China. But at 
present its rank is ninth, it means it is now preceded by eight countries and India’s position has worsened but India 
was able to join trillion dollar market by going through all ups and downs. India’s market capital is $1.6 trillion 
and it is 2.5 percent of world’s capital market. 
6) As per the Forbes list 2015, India has 100 billionaires. There were only 40 billionaires in India as per forbes 
2007 list. The assets of these 100 billionaires are more than cumulative investment in the 91 public sector 
undertakings by the central government of India. 
 

GLOBALIZATION AS A CURSE 
 

1) India is home to the largest number of child labourers in the world. The census found an increase in the 
child labourers from 11.28 million in 1991 to 12.59 million in 2001. M.V. foundation in Andhra Pradesh found 
nearly 40,0000 lakh children mostly girls between 7 and 14 years of age, toiling for 14- 16 hours a day in 
cottonseed production across the country of which 90 percent are employed in Andhra Pradesh. Poverty and lack 
of security are main causes of child labour. Post reform period has witnessed drastic increase in child labour 
because due to LPG policy the role of public sector was reduced. Therefore corporates are working for profit 
motive only. 
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2) Agriculture sector is the backbone of the Indian economy. Above 50 percent people are working in 
agriculture sector. This sector has been neglected by government in post reform period and share of agriculture 
has decelerated continuously. At the time of independence, agriculture was contributing nearly half of the GDP 
but now its share is only 14 percent in total GDP of country. Reasons for backwardness of agriculture are 
lack of public investment, indebtedness of farmers and presence of intermediaries between sellers (farmers) and 
buyers. 
 
3) Job and social insecurity: globalization has generated problems like job and social insecurity. Public sector 
provides jobs along with social as well as job security and other benefits also. But in the modern era a person can 
get a job but neither he would get a neither secure job nor social security. Therefore, increasing insecurity in 
society is perpetuating other social evils like dowry system, crimes, unemployment etc. 
 
Poverty and unemployment: as per the Forbes list 2015, India’s number of billionaires has crossed 100 and the 
wealth they possess is more than the investment in public sector undertakings by central government. This has led 
to wide range of inequalities of wealth among Indian people. Some people are such who dying from starvation 
and some are dying due to consumption of excessive food in our country. Consequently, Malnutrition, child 
labour, and crimes are on the rise. Still a large proportion of people in India living below poverty line even India 
has been unable to achieve millennium development goals in case of many indicators. Whether India’s present 
generation is education but Indian youth is suffering from unemployment and they have to survive on subsistence 
wages. Seasonal, underemployment and structural  unemployment are found in India. 
 

A COMPARISON WITH OTHER DEVELOPING COUNTRIES 
 
Consider global trade- India’s share of world merchandise exports increased from 0.05 percent to 0.07 percent 
over the past twenty years. Over the same period China’s share has tripled to almost 4 percent. 
 
India’s share of global trade is similar to that of the Philippines an economy 6 times smaller according to IMF 
estimates. 
 
Over the past decade FDI flows into India have averaged around 0.5 percent of GDP against 5 percent for china 
and 5.5 percent for Brazil. FDI inflows to china now exceed US $ 50 billion annually. It is only US $ 4 billion in 
the case of India. Now India is in the process of restructuring her economy with aspirations of elevating herself 
from her present desolate position in the world. The need to speed up Indian economy is more imperative and 
having witnessed the positive role of the foreign direct investment has played the rapid economic growth of the 
most of The South Asean countries and most notably china, India has embarked on an ambitious plan to emulate 
the successes of her neighbors to the east and is trying to sell herself as a safe and profitable destination for foreign 
direct investment. Present NDA government has tried to maintain status quo very well by allowing maximum 
FDI in different sectors as much as it may be possible. NDA’s foreign policy has been commended all over the 
world but consequences of initiative taken to increase FDI inflows in India are still on   the waiting list. 
 

POLICY IMPLICATIONS/SUGGESTIONS 
 

1) In the case of agriculture, if the FDI is allowed 100 percent in multi-brand retail sector, then farmers can 
get remunerative prices for their crop. Farmers are getting meager prices for their produce due to many types of 
intermediaries between sellers (farmers) and buyers. 
 
2) UNCTAD had underlined the large amount of losses to the exchequer of developing countries ($100 
billion a year) due to the routing of FDI through tax havens therefore early implementation of GAAR (General 
anti avoidance rule) is required which has been delayed by present government. Policy makers need to take 
cognizance of the fact that it is domestic investment which has provided an overwhelmingly large share of 
india’s capital formation should not be neglected because of foreign phobia. 
 
3) Communal disharmony has been the issue of debate for present government. Whether India’s ease of doing 
business rank has improved to 34 but due to violence, riots and strifes at domestic level India has lost its 
international reputation. Recently agitation by jats in Haryana for reservation was so horrible that shops, malls 
were set afire. After the withdrawal of protests when owners were advised to start their shops and malls along 
with financial help they refused to do so. Reason is that they are feeling insecure in such environment. Therefore, 
communal harmony is must to attract foreign as well as domestic investors. 
 
4) To attract investors from different countries infrastructure, Social as well as physical should be improved. 
Social infrastructure includes education and health on the other hand physical infrastructure includes transportation, 
energy, banking services etc. A good and efficient infrastructure can play a vital role in the augmentation of 
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globalization process. 
 
5) The government has already set the ball rolling. It has relaxed FDI norms to encourage both domestic and 
foreign companies to manufacture in India sell their products abroad. Indian population has poor skill or they don’t 
have skills at all. The Indian employers have been struggling with acute shortage of skilled manpower despite India 
having the largest pool of young population in the world. Reason: Lack of required expertise for specific jobs. As 
per the labour bureau report 2014, the current size of India’s formally skilled workforce is only 2 percent. This 
apart there is also challenge of employability of large sections of the conventionally educated youth. The Indian 
education system has been churning out brilliant minds but lacking in the skills sets required for specific jobs. 
Therefore, there is need for appropriate and adequate skill development and training which can convert this force 
into the largest source of technically skilled manpower. The skill India mission launched by government is 
pertinent initiative to provide solution to the problem. Only a job ready and skilled workforce can reap the benefits 
of foreign direct investment. 
 

CONCLUSION 
 
Globalization has its own negative as well as positive impacts in modern era. Our policy implications have been 
against common man. It is the government which can reap the benefits from globalization if it prepares and 
implement pro-people policies to attract foreign direct investment. There is example of many developed as well as 
developing countries such as south ASEAN countries like china, who have yielded a lot from globalization by 
trading all over the world. Our policies are influenced by big corporates and elites it is proved by the increasing 
number of billionaires in India as per Forbes list. Even our elections are financed by corporates so it is obviously 
that government policies are too influenced by corporates to fulfil their own personal interests. It is the policies of 
china and Russia who have utilized the foreign direct investment to elevate masses above the poverty line. Such 
policies and attitude should be adopted by India towards globalization. Only pro- poor policies and workforce ready 
for jobs will be beneficial for government who believes the theory trickle- down effect. Hitherto that trickle- down 
effect has not been seen by Indian people. Indians are still waiting for good days. 
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ABSTRACT 
 

When a speaker communicates a message to the listener, it can be expected to be transmitted more accurately by 
attaching an appropriate gesture to message. That theory is valid, whether the speaker and the listener are near 
or far away. However, for a speaker to deliver messages and gestures to a remote listener synchronously, it is 
necessary to have a real- time conversation system using video images. Therefore, in this research, we propose a 
mechanism for presenting gestures synchronized with gestures at low cost when sending messages to remote 
listeners. To realize that, we develop a method to move the robot near the speaker instead of conveying the 
gesture of the speaker by the video shot. In this proposed method, motion data of the hand of the speaker is 
acquired using a motion sensor, the data is processing, converting into information for moving the motor 
corresponding to the joint of the robot, and the information is transmitting to the remote robot, the robot moves 
with motion according to the intention of the speaker. To realize the proposed method, we prepared a 
mechanism to convert the hand gesture of the speaker into the motion data of the robot in real time and 
manipulate the robot in a remote place. In our system, we realize a function to transmit information of high 
urgency such as disaster information all at once to robots installed in each household. Based on these 
requirements, we developed a prototype of an information presentation system. By using this system, we expect 
the speaker's message to communicate to the multiple listeners effectively. 
 
Keywords: Remote Control, Humanoid Robot, Human Gesture, Robot Motion, Telepresence 
 

INTRODUCTION 
 
Recently, robot technology has been rapidly evolving. It is to enrich people's lives by utilizing robots for society. For 
example, security robots that protect public security, nursing robots for supporting care recipients. Extreme high safety 
is most important to put these robots into practical use in society. In addition, people need to feel an affinity with 
robots. Implementing the function to realize natural communication between the robot and the human being is a 
particularly important task. 
 
We have acquired surrounding environmental data using various sensors, analyzed the data by computer, derived 
useful information, and effectively present that information to people. The purpose of these studies is that computers 
help people in various situations of human life. And, we aim to build a system that prevents the occurrence of obstacles 
and accidents by advising people on the risk factors that threaten people's save lives. 
 
In this research project, we have developed a system that makes it easy to transmit and visualize data obtained by 
measuring intra-building Wi-Fi radio intensity [1]. As another research, by continuing to observe the indoor 
environment, we realized a system that warns by voice message when the temperature and humidity become high and 
the risk of heat stroke increases [2]. And, we have constructed a system aiming at sustaining concentration by working 
on olfaction when the driver of the car is going ahead [3]. Further, we built a system that effectively communicates 
information through the robot according to the driving situation of the car and the content of information transmission 
[4][5]. 
 
Because of those researches, when conveying a message to a person using a robot, we found that it is good to send the 
movement of the robot synchronously with the voice message. However, continuing to steer the remote robot at the 
same time as the speaker is speaking is a complicated task. For a robot to present a motion simultaneously with a word 
to a listener at a remote place, a mechanism is required to enable the speaker to steer the robot with a simple gesture.  
 
Also, it is necessary to have a mechanism in which a robot located in a remote place moves without delay according to 
the manipulation of the speaker. 
 
In this paper, we first define a robot motion design scheme that encompasses various combinations among different 
sensing technologies and robots. Then, we elaborate an implementation method for a specific case among the 
combinations. With the remote message transmission method incorporating the mechanism proposed here, the speaker 
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can transmit the message and the motion to the remote listener through the robot only with a simple operation. We 
expect that the acceptance level of listeners' messages will increase with the combination of remote language 
communication and nonverbal communication and communication robots. Our goal is to construct a robot motion 
design method that is independent of specific devices and technologies as much as possible. 
 

RELATED WORK 
 

In this research, the humanoid robot expects the speaker to play a role as an interface for correctly communicating what 
he wishes to tell the hearer. Research that transmits information via a robot has been conducting in various ways.  
 
Matsui et al. propose that the humanoid robot has some advantage for mapping man movements to robot motions [6].  
 
Patsadu et al. proposed a method to detect the gesture of the whole body of a person by learning the joint shape of the 
person photographed by the depth camera of the light coding system [7]. It is a difficult task for appropriately designing 
and creating motion data so that the robots behave like a human. The most promising method is to directly use human 
behaviors as is and map them to the series of commands for driving the robots. Jung et al. propose that not only when 
the robot is speaking, but also when you are not singing voice send the message appropriately by using the motion of 
the robot [8]. 
 
Even in past research, they used humanoid robots as interfaces for delivering messages to humans. Williams and 
Breazeal have developed a robot of AIDA (Affective Intelligent Driving Agent) that sends a message to encourage safe 
driving [9]. They installed it on the dashboard of the car and conducted experiments and proved that providing the 
message via the robot is effective. Zeng et al. are working on research to realize a guide dog by a robot for guiding the 
visually impaired and living support [10]. Liang et al. introduced a rehabilitation support robot that realizes two-way 
communication to restore the physical function of a stroke patient and showed that it is effective for improving the 
motor function of patients [11]. Miyachi et al. introduce that both the recreation for health caregivers and the health 
gymnastics were effective by using the humanoid robot’s speaking and action functions together at the care facility [12]. 
 
There are many studies so far in the field of Telepresence, Telexistence, in a method of presenting information to a 
remote party. Telepresence is a term indicating a technology that provides a realistic feeling as if they are faced on site 
with members in remote areas. As one method of realizing telepresence, Maimone and Fuchs implemented a real-time 
3D telepresence environment realized by synchronizing several inexpensive depth cameras [13]. Adalgeirsson and 
Breazeal developed a robot that enables a speaker to navigate a remote robot to achieve nonverbal communication, 
thereby proving that the impression of the listener improved [14]. Wang et al. developed a micro telepresence robot 
that projects itself to another space remotely, moves around, communicates via video and audio, using the smart device 
of the user [15]. Telexistence is a term for the technology that enables a human being to have a real- time sensation of 
being at a place other than where they exist and being able to interact with the remote environment [16] [17] [18]. 
 

 
 

Figure 1 Dataflow of Proposed Robot Motion Broadcasting System 
 
System Organization 
The proposed system measures the gesture of the speaker in real time, converts it into the motion of the robot, transmits 
its motion data, and drives the robot in the remote place. In the proposed system, one speaker can operate all at once on 
multiple robots. Fig. 1 shows the configuration. 

 
This system has five objects Speaker, Sensor, Controller, Presenter, Listener. Speaker performs a word message and a 
hand gesture to operate the robot at the same time for the listener. Sensor acquires speaker’s hand gesture and converts 
it to data. The controller converts hand gesture data into robot motion data and transmits it via the internet. Presenter 
receives motion data of robot and voice message and outputs motion with the message. The listener receives 
information sent from the robot. 
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Fig. 2 shows to generate the movement of the robot from the movements of both hands of the operator. As a sensor that 
acquires the motion of both hands, a sensor that analyzes the movement of the operator's hand is used This sensor 
detects movement of the palm and fingers of the operator in real time. Based on the detection result, the movement of 
the robot corresponding to the movement of the operator is generated. In general, as a method of using the gesture of the 
speaker for the motion of the robot, it is possible to think of a method in which the speaker moves the entire body and 
imitates the movement as it is on the robot. 
 

 
 

Figure 3 Move the Robot with Hands Gesture 
 

 
 

Figure 4 Mapping from Human Hand Gesture to Robot Shoulder Motion 
 
The reason why we did not use the method of directly using the speaker's gesture in this research is to make the robot 
generate motions consciously rather than moving the robot with gestures that the speaker performs unconsciously.  
 
Moreover, to recognize the gesture of the whole body, it is necessary to have a high-performance computer and 
photographic equipment. 
 
Controller 
In this system, the controller acquires the gesture of the hand of the speaker, converts the data into motion data of the 
robot, and is responsible for transmitting the data. 
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First, the Human Gesture Sensing (HGS) module converts the gesture into data. This work is realized by using the Leap 
Motion SDK used as a sensor this time. Next, using gesture to motion conversion (GMC) module, convert gesture data 
to motion data of the robot. To convert it, it is necessary to prepare calculation formulas after investigating the 
obtainable range of the gesture data and the operable angle of each joint of the robot in advance. Finally, the Robot 
Motion Publisher (RMP) module puts the motion data of the robot in a transmittable state. In this system, the MQTT 
[21] protocol is used for data transmission. By using this protocol, lightweight data transmission and reception by the 
Pub-Sub method can be realized. 

 
Broadcasting Server 
In this system, the server functions as a data broker for transmitting and receiving data between the controller and the 
robot. In the broker, each data is stored separately for each topic, and the data sent by specifying it as the latest topic 
from Publisher is rewritten. The subscriber gets the latest data for the specified topic. This data transmission/reception 
method has an advantage that there is no need to establish synchronization between the transmission side and the 
reception side. By dividing the topic into a plurality of topics, it is also possible to send motion simultaneously to robots 
of different shapes. 
 
Communication Robots 
In this system, the communication robot uses the Robot Motion Subscriber (RMS) module to acquire robot motion data 
from Server. The acquired data is set as the angle value of each motor by the Robot Motion Activation (RMA) module.  
 
By doing it, the robot moves as intended by the speaker. The robot used this time has a built-in controller with Linux 
OS. The RMS module that receives robot motion data and the RMA module that activates robot motion is created in 
the development environment such as Eclipse and transferred to the built- in controller. Functions such as the 
acquisition of a boss message and utterance are to be used already. 
 

CONCULSION 
 

In this study, we developed an information presentation system using a robot that presents gestures by the operation of 
the speaker simultaneously with the speaker's message. We conducted an experiment using the system and confirmed 
that the robot at the remote location could be operated freely by the gesture of the speaker. In the future, we can expect 
to create even smoother and natural robot motions if we use a faster control PC and a robot with an improved built-in 
controller in the future.  
 
We also got some lessons from the experiments. One of them is that when linking the motion of human hand and the 
motion of the robot, it is necessary to accurately grasp the motion of the human and the motion of the robot and the 
motion range of both, and to define the correspondence.  
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ABSTRACT 
 
Home, Manju Kapur's third novel is an engrossing story of family life amid the bustle and commerce of the 
Banwari Lal Cloth Shop. When their traditional Delhi business - selling saris - being threatened by advent of 
jeans and pre-stitched salwar kameezes, the whole family knows it’s time for change. So begins a series of 
struggles - to have children, to find education, to find peace. 
 
Key Words: education, family, empowerment, gender relationships, identity, life, marriage 
 
 
 
 

INTRODUCTION 
 
In her third novel, Manju Kapur takes us through a brisk and strangely captivating account of three generations. 
Anupama Chowdhury says,“Home reveals a disturbing home truth that joint families can both destroy and preserve our 
maturity, individuality and mental progress”.(Chowdhury,33) In an interview with Jai Arjun Manju Kapur says: 
 
“Literature by women, about families, always has these larger considerations, with years of studying texts, it becomes 
almost second nature to look beneath the surface at social and economic forces, gender relationships and how they are 
played out in an arena that, in my writing happens to be the home. But then, all sort of things happening outside do 
affect what is happening inside the home.” (Singh) 
 
Home is about the home of Lala Banwari Lal, a patriarch who has faith in living in a joint family. He is the head of the 
family and runs a sari shop in Karol Bagh. He has two children Yashpal and Pyarelal, and a daughter Sunita, who is 
married. The novel spotlights on three female characters-Sona, (daughter- in-law of Banwari Lal), Rupa, (Sona's sister) 
and Nisha (Sona's little girl)- who claim their identity in their own ways. The story starts with two sisters: one is 
attractive and the other only plain. The beautiful elder Sona is married to the elder son of Banwari Lal while the 
younger one, Rupa is attached to a junior Government officer of less esteem. At the starting stage the story spins 
around the life of Sona and Rupa before it focuses on the whole family. 
 
Every sister believes that the other is more fortunate and everyone has more difficulties than the other. Rupa has just a 
spouse and a father-in-law in the family while Sona's is a joint family. The main strain of Rupa's life is a wicked tenant 
who lives upstairs in their home. He declines to pay his rent on time. They have officially spent a considerable measure 
of cash looking into the issue to expel him. Rupa and her husband, Prem Nath stay childless couple all through the 
story. In any case, she is sufficiently fortunate in light of the fact that she is not subjected to bear taunts of in-laws for 
having no child. Like Sona, after passing two years, Sona is still not pregnant. Her mother-in-law comments her 
occasionally, “What can you know of a mother‟s feelings? All you do is enjoying life, no sorrow, only a husband to 
dance around you”. (18) Sona performs each duty as a daughter-in-law as she is prepared from an early age to love, 
serving and comply with her in-laws. In the mean time, Yashpal's younger brother, Pyarelal gets married to Sushila. 
Their marriage is welcomed by all the family in light of the fact that it is arranged by the parents. Sushila brings a huge 
dowry with her including a scooter, fridge, cooler, double bed and sofa. Sona realizes what she has not understood in 
three years of her marriage. She feels herself inferior to Sushila, as Sona's parents did not give her dowry at the time of 
her marriage. 
 
The new married couple starts living upstairs where Sona wishes to shift. But the system of joint family remains same. 
All take their meal together only. The family believes, “Separate kitchens led to a sense of mine and yours, 
dissatisfaction, emotional division, and an eventual parting of the ways”. (12) 
 
Sona struggles to have children in order to establish her place in the family and rejects the responsibility for Vicky, the 
orphaned son of the daughter of the family. Sona finally gives birth to a baby girl. Everybody is happy because “It is 
good to have a girl in the house”. (35) Girl is considered as Lakshmi for the traditional family. “And now the womb has 
opened,‟ continued Rupa, „a baby brother will come soon.” (36) The boy child is seen as „Kul-Ka-Deepak‟. Sona‟s 
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delivery of her next progeny, a son is enjoyed and welcomed more than the first. Sona‟s mother-in-law declared, “Now 
I can die in peace”. (41) As both of her sons now have their sons and they can hold their head high in the society. Due 
to this gender differentiation, the family never let Nisha go outside and play with her brothers. 
 
The family of Banwari Lal is traditional and patriarchal. They believe that men work out of the house, and women 
within. His two sons follow the ways of their father without any question. The head of the house, Banwari Lal, is ready 
to do anything for the honor of the family and to maintain its unity. He believes, “United we stand, divided energy, 
time and money are squandered”. (7) At first his principles are challenged by his elder son, Yashpal, who falls in love 
with a customer and then marries her. The opposition of the „love marriage‟ is the very feature of traditionalism. 
Further Sona‟s childlessness and later Nisha‟s empowerment is also considered as shameful. They believe that a girl is 
supposed to find satisfaction in the performance of her duties in the varied role of mother, daughter, sister, and 
daughter-in-law. The home is „Karma- Bhoomi‟ and for a woman to aspire life beyond the limits of the home is 
unnatural. Malti Mathur asserts, “Any woman who wished to give up the security and safety of the confines of the 
home for an uncertain, unsafe identity outside, are looked upon as no less than a Jazebel”. (Mathur 85) 
 
Nisha, the main protagonist and the daughter of Yashpal and Sona, emerges as a self-dependent woman in the novel. 
She refuses to reconcile with the patriarchal and male dominated family structure and tries to make her own individual 
identity. She spends a congested childhood where she is not allowed to play or go out by her own choice. She is 
provided with nice dresses and everything else yet, “unfortunately her outfits did not match her inclinations,‟ I want to 
play in the park,‟ she whined periodically”. (53) 
 
In the traditional family of Banwari Lal‟s, girl‟s education is considered secondary. But Nisha‟s education begins 
properly at her aunt‟s house. Her uncle, Prem Nath helps her in her studies and spends much time in telling her stories 
and lessons. A change appears in Nisha‟s behavior after she leaves her own home. Her aunt and uncle try to talk on the 
issue of Vicky with Nisha‟s father. But no one in the family is ready to believe in such tales about Vicky, whom they 
consider like their own child. 
 
During Nisha‟s education, her brother‟s get married. Now it is Nisha‟s turn. Her mother knows that she is manglik and 
it is not as easy to find a manglik boy for her. Nisha is told to keep fasts for her future husband by her mother. Nisha is 
of modern thinking and does not believe in traditional beliefs. She is not ready at all to spend her whole day without 
food and water like her mother. As the family believes in superstitions, Nisha is also forced again to keep „Kava 
Chauth‟ fast for the long life of her husband. 
 
Nisha has been influenced by her Maasi‟s updated thinking of life.The lady believes in practical ways of life and thinks 
of her sister, “There was an age for everything, and when the child should be thinking of studies, she was forcing her to 
think of husbands”. (95) Nisha‟s stay with them has conditioned her mind according to the ways of her uncle and aunt. 
Rupa has a business of pickles; Nisha sees her mentor in her aunt and wants to lead a life like her. 
 
Sona does not understand her daughter Nisha very much similar to Kasturi in Difficult Daughters, where Kasturi, the 
mother of the protagonist Virmati, stands opposed to her daughter‟s happiness and wishes. Both Kasturi and Sona are 
the forces of patriarchy within their homes; the opposition does not come so openly from the male members as it does 
from their own mothers. They are unable to understand their daughter‟s feelings and rather expect them to follow the 
traditional role of women in a family. Sona says, “This girl will be our death. My child, born after ten years, tortures 
me like this. Thanks God your grandfather is not alive. What face will I show upstairs?” (198) The traditional mother 
wants her daughter to be like her. For her doing kitchen work is more important than studies. The main concern of Sona 
is Nisha‟s marriage. Throughout Ajay‟s marriage, Sona wants Nisha to look beautiful so that any boy or his family may 
choose her. When Nisha returns home after living for a long time with her aunt, Sona discovers with horror that at the 
age of sixteen, Nisha does not know how to cook. “What can Rupa have been thinking of? I assumed she was teaching 
you everything she knew,‟ Sona grumbled. You take half an hour to peel ten potatoes. How will you manage in your 
future home?”(125) 
 
Nisha always protests in return, “Masi says there is always time to learn cooking, but only one time to study” (125) The 
girl always tries to defend herself and her aunt. This clash between Nisha and Sona is a clash between tradition and 
modernity. The mother wants her daughter to be rooted in the tradition that would make her life worth having. “Roop, I 
would never had imagined you, of all people, filling the girl‟s head with rubbish. This is the life of a woman: to look 
after her home, her husband, her children, and give them food she has cooked with her own hands. Next you will be 
saying she should hire a servant”. (126) 
 
Social structure conditions one‟s thinking. A person becomes that, under which circumstances he or she lives. We see 
that two real sisters- Sona and Rupa, born in the same house, are totally different in their thinking after their marriage. 
It is result of the atmosphere of their new families One considers a working woman as emancipated individual, while 
for the other it is shame. One protests, “Times are different now” while the other defends by saying that “We are 
traditional people. Tradition is strong with us. So is duty”. (123) 
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During first year of her college, Nisha comes across a boy, Suresh, at the bus stop. She falls in love with Suresh but in 
her mind she always reminds herself of the patriarch set up of her home and yet 

 
“As they rode towards metamorphosis in Kamala Nagar, she felt she was entering a phase from which there was no 
turning back.” (149) Kapur brings out some disturbing home truths in this novel which still exist in our society and is a 
very part of social structure. In her interview with J. Dadyburjor Farhad she asserts that this novel is based on real facts. 
 
“I teach in an all girls college (Miranda House College, Delhi) and „Home‟ was first conceived in response to the home 
situations of some of my students who came from conservative backgrounds”. (Farhad) 
 
Once her family comes to know she is not allowed to go out. The only ray of hope is again her aunt and uncle. With her 
uncle Prem Nath, she plans to meet Suresh. At first her uncle consoles the girl, “His family should have met your 
family”, for Nisha, it is a traditional approach, so she answers back, “Uncle this is the modern age”. (202) finally they 
go to meet him in a restaurant. Their meeting results in the destruction of her hopes and love. After three years of 
thinking that Suresh is her is her future, now Nisha has to adjust the idea of another man in his place. Now starts 
Nisha‟s journey towards emancipation. She wants to do something valuable. She complains, “Why should I sit at home 
every day waiting for proposals?” (226) she further wants to do fashion designing course. She wants to be 
economically independent. It is her first step towards empowerment. Her idea of working and earning is bitterly 
opposed by her mother. 
 
Manju Kapur seeks freedom for the Indian woman but within the Indian socio-cultural values. She always bears the 
process of oppression and gender differentiation within the institution of the family and the male centered Indian 
society. Nisha is a victim of gender discrimination when she feels that she can‟t work outside like her brother. She 
requests her father, “If only you could take me with you, Papaji,” she continues, “I have seen girls working in shops. 
Why should it be Ajay, Vijay and Raju? There must be something I too can do” (268). This reveals her inner quest for 
independent existence and self-identity. She counts herself equal as her brothers. She denies the patriarchal system. At 
her request, her father allows her to join a play way school, near her home. Instead of going to shop and attending the 
customers it is the better option for her. But soon Nisha feds up with children at the school and leaves the job. Another 
example of woman submission has been presented by Manju Kapur through Nisha‟s struggle to adopt the profession of 
her own choice. The author has depicted through the character of Nisha that it is not easy for a woman to choose the 
profession of her own choice. In order to do so, she has to struggle a lot in her life. Society deprives her of this right 
just because of her being a woman. Tradition bound society has made certain restrictions and laws which she is not 
allowed to cross over. Working in shop is not considered to be a good profession for a woman. 
 
Focusing on the change of women‟s position, Manju Kapur has presented the changes in the moral foundations of the 
Banwari Lal‟s family. The novel touches the realities of life in which owing to the modernization the „old fashioned‟ 
shop of Banwari Lal is replaced by modern type mirror‟s showroom and the „home‟ is fragmented into flats. Anita 
Sethi in her review of Home writes, 
 
“As tradition battles with transition, the older members of the Banwari Lal family struggle to adapt to the seismic 
changes rippling through the country, from Nisha restyling herself with a new haircut and clothes to buildings being 
bulldozed to make way for chandeliered shops”. (Anita) 
 
Nisha defies the social structure and defines womanhood entirely in different terms that suit her aspirations. She does 
not dance to the tunes of conventions and wishes to live a carefree life. With the help of her father, she starts her own 
business, a boutique, named „Nisha‟s Creations‟. First time in her life she feels proud as “Her father trusted her as he 
would have trusted a son”. (291)She takes money from her father to start the business but she vows to return every 
single penny to her father. She hires a tailor on monthly pay and collects material for suits from her father‟s shop. Her 
friends and customers like her suits and dresses. She gets heavy orders and becomes a successful and known 
„businesswoman‟ of the Karol Bagh market. She is now economically emancipated. She has thrown the social codes to 
the wind and wants to display her talent and is ready to take up any challenge. 
 
Nisha proves to be a responsible working businesswoman. Her boutique starts shining in the Karol Bagh very soon. 
She is very conscious regarding her workers, the raw-material for dresses and the genuine prices. Within a year she 
returns half the money loan to her father. She keeps an eye on the workers. In her absence, she arranges her mother, 
Sona, to look after the workers. She is very much alert about her status as a reputed businesswoman. She bears no 
negligence in her work and says, “My reputation will be spoilt. Do you know how competitive the market is?” (294) 
 
Meanwhile Nisha‟s marriage is fixed with Arwind As Clara Nublie has pointed out in Danger of Gender : 
 
“Being a woman in modern India means to be entrapped into the inescapable cage of, „being 
a woman-wife-mother‟,” (Clara 12) 
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Same is fated in Nisha‟s life. She is closed inside her home after her marriage. Her sister-in-law, Pooja, takes over her 
business. In the institution of marriage Nisha‟s husband never shares anything, personal or professional, with her. He 
does not understand her desires and aspirations. Therefore, we can say that marriage, the promised end in a traditional 
society, becomes an enclosure that restricts a women‟s movement. Nisha was like a flying bird that has been prisoner in 
the cage of social norms. Within a month of her marriage, she conceives. During her pregnancy, she seeks to go to the 
shop. Her husband and mother-in-law do not appreciate her idea of going out during these days. Even her modern aunt, 
Rupa, consoles her, “You know beti; You can always start a business you have shown a flair for it. But this time with 
your baby, this will not come again”. (334) 
 
Same thing is highlighted by Clara Nublie for an Indian woman, “Marriage must be followed by motherhood”. (Clara 
24) 
 
Nisha delivers twin-one girl and one boy and becomes a complete woman according to the frame of society. Malti 
Agrawal in “Manju Kapur‟s Home: A Chronicle of Urban Middle Class in India” observes, “Manju Kapur‟s depiction 
of her heroine, her travelling the labyrinth of rules and regulations of traditional middle class milieu and stepping out to 
start earning for her existence are superb. A girl in Indian family is whining under the burden of patriarchy. She while 
living in her home feels herself homeless-shelter less. She strives to explore space for herself. She tries to be self-reliant 
in order to survive”. 
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ABSTRACT 
 
An industrial chemistry degree as core module is setting out basics and hands-on application of many 
chemical principles, procedures and research activities through small scale projects to students training 
through tie up with chemical industry to improve student level skills. A refresher in-service training course 
and intensive in-service training workshop whose goal is to train teachers to use interdisciplinary approach 
effectively when teaching the industrial chemistry case study syllabus. It is suggested that in-service teacher 
training courses include a broad spectrum of instructional techniques which will enable teachers to vary their 
classroom procedures and to plan new strategies for classroom implementation of industrial chemistry case 
studies along with research projects. The curricula of higher education courses in industrial chemistry aims, 
to develop students skills necessary for further studies and, on the other hand, to respond the need of 
endowing future professionals of knowledge to analyze and solve multidisciplinary problems in a sustainable 
way. Industrial chemistry beneficiaries in various career titles including teaching, research scientist, 
development chemist, plant manager, production manager, operations manager. 
 
 
 

INTRODUCTION 
 
India has the third-largest higher educational system in the world. Chemistryas subject with its vast application has 
got lot of attention right from school to higher studies and considered as “Chemistry in day today Life” and many 
more quotes.  
 
Highlights of India’s education sector: 

1. India is the single largest provider of global talent, with one in four graduates in the world being a product of 
the Indian system. 

2. India is among top 5 countries globally in cited research output, its research capabilities boosted by annual 
R&D spends amounting to over US$140 billion. 

3. India is in the fourth cycle of its research excellence framework, with at least a 100 of Indian universities 
competing with the global best. 

4. 23 Indian universities are among the global top 200, going from none two decades ago. 
5. In the last 20 years alone, 6 Indian intellectuals have been awarded the Nobel Prize across categories. 
6. India is a regional hub for higher education, attracting global learners from all over the world 
7. The country has augmented its GER to 50% while also reducing disparity in GER across states to 5 

percentage points. 
8. The Indian higher education system is needs-blind, with all eligible students receiving financial aid. Two-

thirds of all government spending towards higher education is spent on individuals, including faculty and 
students. 

9. India‟s massive open online courses, started by several elite research universities, collectively enrol 60% 
of the world‟s entire student population. 

10. Indian higher education institutions are governed by the highest standards of ethics and accountability, with 
every single one of them being peer-reviewed and accredited. 

 
An industrial chemistry subject opens opportunity comprises the companies that produce industrial chemicals. 
Central to the modern world economy, it converts raw materials (oil, natural gas, air, water, metals, and minerals) 
into more than 70,000 different products.As of 2018, the chemical industry comprises approximately 15% of the 
US manufacturing economic sector globally.As the world stands on the brink of the Fourth Industrial Revolution, 
powered by a wide range of new technology breakthroughs such as Artificial Intelligence Chemicals (AIC), Nano 
Smart Chemicals , new drugs discoveries and 3D printing polymer (3PP), major increase in employment are 
expected in the Chemical market globally in coming years (fig. below) 
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Schools, colleges opting science including Chemistry topic from school 10th, PUC, U.G P.G, Diploma, Medical and 
Engineering colleges is also seen all academic curricular board .Post graduate study exclusive for chemistry learning 
both theoretical and hand on experience in laboratory is essential to improve chemistry base. Science projects and 
exhibition to encourage young talents to explore various stream of field in Chemistry. Live online teaching for 
interaction with student from class not only in cities but in rural sectors Virtual world National Informatics Centre 
helping publish research work with number of publication in chemistry .Since 1869 is considered as the year of 
discovery of the Periodic System by the Russian scientist, Dmitri Mendeleev. The IYPT 2019 also 
commemorates the 150th anniversary of the establishment of the Periodic Table of Chemical Elements was 
adopted by the UNESCO General Conference at its 39th Session. 

 
Industrial chemistry access to institutions for higher education, another issue is that a majority of the students are 
enrolled in undergraduate level programmes, compared to the Masters and the Doctoral programmes. Moreover, at 
the undergraduate level, there is a low pass-out rate -- out of 2,90,16,350 students enrolled at undergraduate level, 
only 6,419,639 passed-out in 2017.List of College offering Industrial chemistry coursein India listed above. 
 
Success of Industrial chemistry: 
The industrial chemistry department apart from its main tasks of involving itself 
 
1. In academics, teaching and research as also periodically interacted and established a mutually beneficial 

relationship with the nearby industries. 
2. In-service teacher training courses include a broad spectrum of instructional techniques and updated virtual 

and library infrastructure which will enable teachers to vary their classroom pedagogy and to plan new 
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strategies for classroom implementation of industrial chemistry basic case studies along with research 
projects. 

3.  In this direction the department has initiated several programs like, taking up Industries sponsored projects 
involving testing and analysis of raw materials and products, encouraging students to take up projects related 
to their studies to acquire work experience, inviting executives and technical staff of the Industries as guest 
faculty. 

4. With the department extending its research facilities and expertise available within the department to nearby 
Industriesto give exposure to students. 

5.  In this context the department providing consultancy services in chemical testing. Under this programme the 
M.Sc. fresher‟s are getting training on stipendiary. 

6. DST-FIST and NANO Mission, BRNS. etc.UGC projects, BSR(Basic Scientific Research),AICTE(All India 
Council for Technical Education),SERB(Science and Engineering Research Board) are encouraging to young 
chemistry students and research scholars gives roadmap for Research to solve major chemical and technical 
challenges in selected domains needed by the country. 

7.  Active participation of students through guidance of lecturers for poster presentation and oral in international 
and national seminar is plus point of industrial chemistry success benefiting student knowledge and research 
basics to survive in global world. 

8. Various organizations like Syngene Biocon Company, Bangalore, Grasim industry , BASF, Mangalore, 
Apotech Bangalore, Strides Arco lab, Mangalore and Vetcare, Bangalore, were visited the campus for the 
selection of the candidatesto adopt the students who are below the poverty line for P.G. 

9.  It is needless to say that all most all students will get good jobs immediately in various sectors serving 
trained manpower to take-up Chemists/Scientists positions in Industries and Institutions. 

10. Graphical description of annual salary for each position figure below. 
 
 

 
 
Remembering the Nobel laureates for dedicated work in Chemistry: 
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1. By 2030, India will have the largest population in the world, in the higher education age bracket. 

Increasing urbanization and income levels will drive demand for higher education. 
2. India‟s economy is expected to grow at a fast pace; rapid industrialization would require a gross 

incremental workforce of ~250 million by 2030; India could potentially emerge as a global supplier of skilled 
manpower. 

3. India has the opportunity to become a prominent R&D destination. 
4. Given the expected socio-economic scenario in 2030, India would need a robust higher education system that 

can deliver on multiple imperatives. 
5. A differentiated system of institutions with differing objectives and focus areas would be critical for achieving 

the proposed goals. 
 
Market size of the Chemicals industry in India: 
Market size of the Chemicals industry in India stood at $ 163 bn in 2017-18.Total production of chemicals and 
petrochemicals stood at 47,882,000 MT during 2017-18, a 2.62% increase over 2016-17. Alkali chemicals had the 
largest share in the Chemical industry in India with approximately 69% share in the total production. Production of 
polymers account for around 59% of total production of basic major petrochemicals. 
 

CONCLUSION 
 
The assessment of the role of Industrial chemistry in Higher Education courses stands for an inestimable 
achievement grabbing attention not only in India but globally. In order to have a true discussion about quality 
initiatives, dedication of student with competitiveness, creativity and theoretical with lab experience of the role of 
training on educational practice, these assets must be intertwined with an evaluation of the impact on the students‟ 
courses, giving the students a strong foundation in chemistry. Achieving the industry‟s ambitious growth targets 
will require a combination of company-level initiatives, industry-academic partnerships, wise investments, and 
greater international access.  
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ABSTRACT 
 

With the prevalence of private cloud, how to safeguard the private cloud network security has turned into the 
focal point of an ever increasing number of endeavors. The venture data security framework requirements to 
incorporate the data security development into the foundation development. Endeavor private cloud network 
security circumstance is, what is going on administration designing issues, and any private cloud weaknesses 
might prompt loss of motion of the whole organization. This paper takes the essential organization security 
circumstance, enormous information security, private cloud network security circumstance as the passage point, 
examines the important assessment lists, and lays out the assessment framework model and other key 
advancements, explains on the private cloud network security circumstance in undertakings. 
 
Key Words: Data, Private Cloud; Network Security Situation Awareness; Big Data, Security 
 
 

INTRODUCTION 
 

With the rapid development of Internet plus, the attacks of hacker are increasing, the security of the large infrastructure 
enterprise system and communication system is also facing more risks. The most important form is network virus. 
Hackers can steal information, which can result the paralysis of enterprise internet.  
 
However, defense can not completely protect the data of enterprises, the most effective defense method is warning, the 
security research of the enterprise network situation is an important issue at the moment. Enterprise network security 
situation research is based on the security status of enterprise information, and combined with the historical security 
events of the enterprise [1]. It can prediction the period security state information of the enterprise, and grasp the real 
security situation of enterprise information. 
 
The Internet Network Security 
Network security situation is a macro response to network operation, which reflects the past and current situation of 
the network, and predicts the possible network state in the next stage [2]. It mainly collects data through network 
monitoring equipment, network physical equipment and other network equipment, through the data processing, 
numerical, icon and other ways to respond the actual operation of the network. 
 
Network Security Situational Awareness 
Network security situation is a comprehensive research topic. It mainly contains three levels. First, deal with the 
massive network data, display network security situation with graphics. Secondly, the data are quantitative analysis, the 
characteristics are abstracted, and the history and current situation of network security are evaluated. Finally, the 
internal relationship between the collected data and the historical network security events is analyzed, the possibility 
network security problems in the future are predicted and prevention and response strategies are formulated [3].  
 

THE KEY TECHNOLOGY OF NETWORK SECURITY SITUATIONAL AWARENESS 
 
One of the key technologies of network security situation is the data fusion technology, a unified of different security 
equipment are collected and transformed into a standard data format which monitors the security log or warning 
information. As the history of security incidents are analysis, the prediction of network situation are accurate. 
 
After the fusion of network security data, we need to calculate the massive data through a specific mathematical 
formula, that is, through a specific mathematical formula, a range is obtained, which reflects a value of network 
security state in a certain period. There are four main calculation methods: analytic hierarchy process (AHP), fuzzy 
analytic hierarchy process (FAHP), Delphi method and comprehensive analysis method [4]. 
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The Network security situational awareness is based on scientific, the historical security events and network security 
status are compared and analyzed, and the network security status in the future is predicted and predicted. The kinds of 
prediction for network security situation are three: qualitative prediction method, time series analysis method and 
causality prediction method. Combined the current network equipment security status data, the network security threats 
and hidden dangers in the future period are predicted by the scientific theory and reasonable method. 

 
THE NETWORK SECURITY SITUATION OF PRIVATE CLOUD 

 
With the rapid development of Internet plus, data is the core competitiveness of enterprises. Data have many kinds 
such as customer information, financial information and other information. At public cloud, the core data of the 
enterprise is generally stored in the public network storage which provided by the service provider [5]. The data 
which stored in the network are more and more openness and convenience, at the same times more and more no privacy 
and insecurity. During the enterprise data is transmitted and stored, it is stolen easily. It is particularly concerned about 
that how to encrypt core data. In order to better protect these data, more and more enterprises have established private 
cloud. But there are many insecure factors in private cloud networks: data communications insecurity, intentional 
attack servers, frequent sending of service requests in the short term, which may affect the reliability of private cloud.  
 
Moreover if the private cloud was damage, it will have a fatal impact on the whole enterprise. 
 
The Security of Virtual Cloud Data 
With the development of new network technology, the innovation is occurring in the field of cloud computing and big 
data. In the era of big data, network security can be enhanced from many aspects, such as physical security, host 
security, information content security, information transmission security, etc...In big data era, it is a huge challenge that 
how to analyze massive data, prevent the invasion and attack of hackers, improve network security countermeasures 
by taking more active and effective network security. 

 
In the era of big data, it is a service that how to store and operate the data. The spread of the network viruses is double, 
the scope is wide. Anti-virus technology is the key technology of big data security. In private cloud big data, the 
technology of anti-virus are mainly two types: static and dynamic [6]. The static antivirus technology mainly monitors 
the network equipment through the monitoring equipment, and analyzes the security status of the network according to 
the state of the equipment. Dynamic anti-virus technology can protect the bottom system resources of the private cloud, 
which can ensure its integrity. 
 
The Key Technologies of Private Cloud Network Security 
In the transport layer and storage area, in order to ensure the security of private cloud, the enterprise will develop a 
series of network security technology. In the transport layer, the transmitted data is encrypted. The transmissible 
important data are encrypted by technologies; the receivers decrypt the cipher text. After transfer the data security, it is 
important that how to store these data safely. The security of data storage mainly includes the boundary protection of 
network data, the mutual isolation of data, the disaster recovery of data, etc... In addition, private cloud can also 
protect data access through a series of access authentication, including single sign on authentication, collaborative 
authentication, and resource authentication and so on. 
 
In private cloud data boundaries, a series of targeted protection is needed. The intelligent firewall technology is the 
most universal. Different from the traditional firewall technology, intelligent firewall technology is a new firewall 
technology. It uses fuzzy retrieval database, through artificial intelligence technology to dynamically identify the data. 
Intelligent firewall technology can prevent hackers from scanning network data, which can maintain the information 
security of the private cloud. There are three defense modes of intelligent firewall: intrusion prevention, cheat 
prevention and anti scanning. 

 
THE KEY TECHNOLOGY OF NETWORK SECURITY SITUATION IN PRIVATE CLOUD 

 
Private cloud network security can be divided into five levels: device security layer, network security layer, system 
security layer, application security layer and data security layer. By decomposing the threat of each layer and adopting 
appropriate security measures, the security goal can be achieved: confidentiality, integrity, availability, controllability 
and non repudiation. 
 
Network Security Situational Awareness of Private Cloud in the Era of Big Data 
Private cloud big data has the following characteristics: Volume (high capacity): the size and amount of data determines 
the size of the data value and potential information; Variety (type): data types; Velocity (speed): get the data very 
quickly; Variability: prevent treatment and effectively manage the process of data authenticity; Veracity: data 
reliability; Complexity: a large amount of data, multiple sources, multiple channels caused by the consumption of 
complexity of data; Value: rational use of big data reasonable analysis, create high value at low cost.  
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Analysis of large data private cloud platform network security situation, a variety of network security equipment and 
network monitoring equipment data need to be collected [7]. Vast amounts of data will be presented in various ways such 
as monitoring methods and security reporting mechanisms, which draw graphics and other reports. Private cloud data 
have many characteristics: massive log information, redundant information. But error information cannot be used as a 
direct source of situation awareness; it must carry out on-line analytical processing and data fusion. 
 
In big data era, it can collect various types of data formats, including log network equipment, security equipment, log, 
the information stored in private cloud that operated in service system. So we can have more sources of network 
security situation awareness than ever. Another feature of big data is the rapid processing of massive data. People can 
deeply analyze the parameters of network traffic and network data [8]. Computational resources need to meet the 
needs of high intelligence model algorithms. In big data era, there are four main aspects of network security: First, 
knowledge base can be established by studying network attack cases, including principle, characteristics, environment, 
the most common equipment and methods; Second, environment vulnerability knowledge base can be established by 
analyzing the loopholes of private cloud architecture system vulnerabilities and storage devices; third, environment 
threat knowledge base can be established by analyzing the architecture topology and equipment of private cloud; 
Finally, by analyzing and comparing the three kinds of knowledge base horizontally, people can confirm the 
effectiveness of security incidents[9]. Through analyzing the historical security events, the network attacks that affect 
the current network will be combed. Ultimately generate security situation assessment elements of private cloud, 
including the security threats, the vulnerability, the running health status, etc... 

 
The Assessment Index of Network Security Situational Awareness on Private Cloud 
To evaluate the security situation of private cloud, we should make a comprehensive study from five aspects, including 
physical security, host security, network security, data security and content security. The study can reflect the security 
of the storage disk, the security of the information system, the security of the information itself, the security of the data 
transmission and the security of the information utilization of private cloud. Among them, the most effective indicator 
of network security situation is network security index. The network security situation can measure by the network 
security index. It consists of a three-dimensional network index (Runnet, Vulnet, Threatnet).  

 
 The Security Situation Warning of Private Cloud Network 

At present, the highest level of security defense system is network security situation. In order to analyze the uncertain 
information in the network for a long time, the advanced analysis technology will be used in the private cloud; the 
scientific rule will be provided in the network security situation. 
 
In order to build a perfect network security situation forecast trend map, and improve the availability of security 
situation prediction, it is necessary to establish a long-term monitoring mechanism. With the rapid development of the 
network, the network security environment is becoming more and more complex, the attack intensity is becoming 
stronger and stronger, and the threat is also increasing. Nowadays, the threat of Internet is dynamic. In order to provide 
security policy for users, correct decision should be made, and dynamic prediction measures should be adopted [10].  
 
The core issue of network security situation warning is how to predict the network security situation. In the private cloud 
structure, the network security situation assessment is usually carried out on the storage server side by the fat server - 
thin client mode. The scanning and evaluation work cannot be completed rapidly when the target scope is large, so the 
original B/S mode is improved to three layer mode, and deal with the work in intermediate layer which should be done 
by the server. The intermediate layer can coordinate the resource balance of the whole system and improve the speed of 
server disk scan evaluation. The architecture of the network security situation assessment system of private cloud three 
layers B/S mode as shown in the following Figure. The evaluation system consists of three parts: cloud data center, 
middleware (Web server and system client) and thin client. The working principle is that the server of cloud data center 
defines the scanning parameter file, and the thin client accesses it through Web. The scanning server submits and 
summarizes the scanned parameter files. The vulnerability information report is sent to the analysis server, which obtain 
the network security situation assessment. 
 

 
 

Figure 1 Architecture Graph of Network Security Situation 
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Figure 2 Network Security Situation Assessment Architecture Diagram of Private Cloud Three Layers B/S Mode 
 

CONCLUSION 
 

In the future, based on artificial intelligence and powerful data analysis ability, people can anticipate the danger ahead, 
kill the cradle really, and greatly enhance the ability of network security defense. With the rapid development of the 
Internet, the core competitiveness of enterprise data, such as customer information, financial information, and so on, is 
maintained in the form of information data. Many enterprises have built their own private clouds to ensure the safe 
storage and use of massive data. In the future, more consideration will be given to the use of artificial intelligence to 
solve the security problem of enterprise private cloud. It is not overlaying the security equipment simply. The 
construction of information security system and information security management system also complement each other.  
 
In other words, the core of enterprise information security is the security management strategy which implemented 
perfectly and strictly. Only the network security has improved, the enterprise can speed up the pace of information 
construction; people can enjoy the convenience and ease of the network safely; the society can be more rapid and 
healthy development. 
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ABSTRACT 
 
The present paper is an endeavor to underline and confer the concern of decline of ethical and moral values 
among young generation. Moral values are certainly decreasing and everything now has become materialistic 
and we are observing a situation where morals are nil and ethics have been sent off to the bottom of the ocean. 
The research also tries to highlight the different factors which are considered responsible for the deterioration 
and decline of moral and ethical values among youth. There is an urgent need to focus and develop   ethical   
values among youth in the society, as materialism is affecting and covering every sphere, attention should shifted 
towards enhancing and developing ethical values among youth who identify the prospect of a society. 
  
Keywords: society, culture, morality, technology, science, ethics, morals, values, decline 

 

 

 

INTRODUCTION 
 

Ethics is an attempt to guide human society and it is also an endeavor to help man in leading good life by applying 
moral principles. Ethics refers to well based standards of right and wrong that prescribe what humans ought to do, 
usually in terms of rights, obligations, benefits to society, fairness, or specific virtues. Ethics is related to issues of 
propriety, rightness and wrongness. What is right is ethical and what is wrong is unethical. Ethics is a matter of practical 
concern. It tries to determine the good and right thing to do; choices regarding right and wrong, good and evil; questions 
of obligation and value. 
 
Moral values undoubtedly have undergone many modifications and shifting, people have been applying the values 
according to their suitability and convenience. However, in the primitive societies people were more eager to follow 
and give importance to their values but now in the modern times values are somewhere losing their vitality. In the 
modern times when firm waves of modernization, westernization, industrialization and urbanization have impacted the 
lives of the people, the effect of the values seem to have been lost in that. The great values seem to have been replaced 
by selfish-motives, individualistic thoughts and egoistic drives of the human beings. The young generation of the 
society seem to have no faith in the old established moral and cultural values their mind-sets are structured in such a 
way that praises only the western values. Even the old generation of our society feels helpless in reforming the so 
called westernized mind-sets, thus some of them have accepted this fact (with no other option left) and some are still 
struggling with their young ones to convince them about the importance of the Indian values. 

 
The youth of today seem to have been bamboozled by the fascinating picture of the western values which are 
apparently hallow and unsuitable for our society, still the young generation gives more importance to those values since 
they believe that western values administer more freedom, flexibility, self-promotion, newness and confidence to them. 
For instance, the young generation feels more comfortable in waving a simple hand or uttering a simple „Hi‟ for 
greeting someone instead of following our religious and cultural value of greeting. 
 
The young generation have not at all tried to understand the essence of own values and blindly following the foreign 
values. Our values are so meaningful and have been directed for the welfare of the human beings only, which intend to 
bring harmony and affection among the people of our society. But blaming the youth alone would not be justifiable 
over here, they have adopted the ways which they have seen in front of them they have many mediums through which 
they have learnt the western values but here we are missing one important aspect of this scenario and that is that it 
might be possible that we being the elders, parents and the guardian have not properly introduced values to our young 
generation, it might also be possible that we have not guided them properly and taught about the great implications of 
our own values. There might have been something missing in the process of their upbringing that has resulted in the 
lack of faith of the youth in values. 
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Degradation of Moral Value among Today Youths 
The moral deterioration of youth in our society is at present a blazing issue. The root of this issue is not a recent 
phenomena, its trace can be indented in the society of the past, the magnitude of which has spread over largely in recent 
days. The expression of this sort of degradation is being reflected in different undesirable aspects of the society. 
Although it is considered that youth power is the driving force of a nation, the instances of which may be cited from 
vigorous movement of the past. But the youth of now-a day is adversely diverted which does not only influence the 
society but also it stimulates the coming generation of our civilization. Consequently, we have to face an alarming and 
more violent situation in the coming decades. 
 
Moral values are certainly decreasing and there are plenty of examples to illustrate it. Now you will no more see 
that bonding between individuals and this has eventually led to the void of misunderstandings and distrust now if 
you are a good and simple person you will be treated as bait or the mice of the experiment. Everything now has 
become materialistic and you should expect a situation where morals are nil and ethics have been sent off to the 
bottom of the ocean Unlike animals humans have evolved emotion in their evolutionary development. Evolution has 
given him the sense of morality. So we find morality is advocated and appraised in all societies of the world. Some 
unknown yet subtle evolutionary 'knot' has surely decelerated moral activities in all people in the present world. It is 
true ignorance and wrong influences from outside has made the youth vulnerable. Their weak brain and lack of 
understanding life accompanied by dear of the unknown has subjected them into victimization by alcohol, deadly 
drugs resulting into psychological impairments. This results into immoral activities. 

 
Moral values and graciousness, in the past, were prominent in most teenagers. Majority of the youths then learnt 
respect, courtesy, consideration, decency, propriety, honesty and righteousness from a young age, and had enough 
self-discipline to hold to these values. However, these moral values and self-discipline are slowly diminishing over 
the years, as most of the younger generation is gradually disregarding these ethics. The listed values have slowly faded 
away, as they mean little to these adolescents, as moral values and self-discipline are on the verge of disappearing. 

 
RESEARCH METHODOLOGY 

 
Research is a matter of raising a question and then trying to find answer in a systematic and scientific way. The present 
research is based on non- participation observation technique used the researcher to collect response from respondents 
of government degree college Baramulla. The significance of non participation observation is that the researcher 
indirectly observes the activities of the people in a social situation and seeks to understand such people‟s point of view. 
The researcher is interested not only in what people are doing and saying but also in how people perceive and interpret 
their own actions and actions of others. The area of selection for the present research study is Government Degree 
College Baramulla, pertained for primary and first hand data, assistance has been taken from different books, research 
papers etc for the collection of secondary data. 
 
Factors responsible for Degeneration of Moral and Ethical values in Youth: 
It has been observed on the basis of non-participant observation that there are number of factors responsible for 
declining of ethical and moral values among youth. Responsible and rational behaviour is expected from children but it 
has been observed that immoral and antisocial behaviour is increasing among them. A number of factors are 
responsible for fall in moral and ethical values among youth. 
 
Influence of companion/peer group: 
It is evident that the Influence of the companion and associate plays a vital role in developing of moral and ethical 
values among youth. They spend more time with them, discuss with them frankly and seek their advice. The youth 
evaluate and scrutinize their matters relating to morality practiced in keeping view of their companion in their homes or 
in their surroundings. 
 
Socialization: 
Socialization bears a great effect on the personality of an individual, if a child has been properly socialized it reflects 

on his behavior. If parents inculcate good moral and ethical values among children that is predominant on his actions 
and activities, but unfortunately it has been observed that parents in the contemporary society are not taking active role 
in socializing ethical and moral values among children. 
 
Scientific technology: 
Scientific technology has having both positive as well as negative influence on the personality development of youth, 
depends upon its usage. Mobile, internet, influences and affect the moral and ethical behavior of youth, and on the basis 
of observation it has been analyses these are having most negative influence on the behavior of youth, result in decline 
of ethical values. Over the years, the rapid evolution of technology in various forms has significantly influenced the 
way people live and interact. These new technologies have become a mainstay for how people, particularly youth 
communicate and are entertained. Technology affords young people many benefits: the ability to talk to people 
worldwide, to more easily and regularly communicate with family and peers, but also the negative side is that we also 
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find decline in ethical and moral values among youth. 
 
Parental Influences: 
Although teenagers may not have the same decision-making capacity as adults, parental influences can affect the way 
that a teen behaves and makes choices. In particular, parental behavior plays an important role in how teenagers make 
decisions. For example, if a teenager sees his parents acting impulsively or making poor choices such as neglecting 
household responsibilities or skipping work, the teen might believe that he is entitled to make similar choices. 
Similarly, parents or caregivers abuse or neglect children, they may develop immoral or impulsive behaviors. 
 
Rise of discretion: 
The rise of discretion is being felt among youth, they witness freedom of choice and will result in performing such 
actions which are against the ethical and moral values of society. Desire of self exhibition often takes an youth towards 
crime and immoral behaviour like smoking, drinking, eve teasing, delivering abusing words, quarreling etc. 
 
Educational System: 
One of the major reasons for degradation of moral and ethical values among the youth is the continuous worsening 
quality of education. Education plays a decisive role in youth development, both to prepare them for participation within 
the workforce, and to instill values of responsibility and cooperation. The current education system is all about getting a 
good job, making money and satisfying desires and ends. The desire for materialistic gains and comforts, greed for 
luxury life has lead to corrupt practices and downfall of social values 
 
Mass Media: 
Mass Media which have become pervasive in the lives of youth, social network sites, online games, video-sharing sites 
etc are current features of youth culture. They have so permeated young lives that it is hard to believe that these 
technologies had barely registered in the lives of youth. Technological advances bring the promise of new skills and 
greater youth participation in society, but also increase the risk of youth exploitation and informational divides. There 
is an urgent need for societies to both protect youth and empower them to shape their own media environments. 
 
Nuclear family: 
This is considered one of the very important factors for degenerating moral values among youth. In a nuclear family 
especially where father and mother both are working, have no time to share with their child. The feelings and emotions 
of child remained un entertained .So the child finds some other places like TV, peer group, bad literature etc to share 
feelings and emotions and start behaving immorally as revolt. 
 
Very strict norms: 
Rules, regulations and guidelines are considered important for controlling the behavior of a child but strict control and 
stern punishments during childhood prove harmful for the personality of a child may develop feeling of revolt as a 
result of declining moral and ethical values. 
 
Findings of the study: 
The research was an unpretentious attempt to find out the different factors responsible for the decline of moral and 
ethical values among youth. The findings of the study revealed that the influence of peer groups, decline in the process 
of socialization, impact and influence of scientific technology and mass media, parental influence and impact on 
children, rise of discretion, worsening quality of education, nuclear family etc are the important factors considered 
responsible for decline of ethical and moral values among youth. 
 

CONCLUSION 
 
Socialization is one of the important means through which we make our child to understand the significance and 
relevance of social and ethical values. Parents have to take the responsibility of inculcating good moral and ethical 
values among children, so that they can understand the implications of the values for the smooth functioning of society. 
Also youth have to make the mind to understand that scientific technology should be utilized in the constructive way 
so that our values are not going to be effected.  
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ABSTRACT 
 

With the prevalence of private cloud, how to safeguard the private cloud network security has turned into the 
focal point of an ever increasing number of endeavors. The venture data security framework requirements to 
incorporate the data security development into the foundation development. Endeavor private cloud network 
security circumstance is, what is going on administration designing issues, and any private cloud weaknesses 
might prompt loss of motion of the whole organization. This paper takes the essential organization security 
circumstance, enormous information security, private cloud network security circumstance as the passage point, 
examines the important assessment lists, and lays out the assessment framework model and other key 
advancements, explains on the private cloud network security circumstance in undertakings. 
 
Key Words: Data, Private Cloud; Network Security Situation Awareness; Big Data, Security 
 
 

INTRODUCTION 
 

With the rapid development of Internet plus, the attacks of hacker are increasing, the security of the large infrastructure 
enterprise system and communication system is also facing more risks. The most important form is network virus. 
Hackers can steal information, which can result the paralysis of enterprise internet.  
 
However, defense can not completely protect the data of enterprises, the most effective defense method is warning, the 
security research of the enterprise network situation is an important issue at the moment. Enterprise network security 
situation research is based on the security status of enterprise information, and combined with the historical security 
events of the enterprise [1]. It can prediction the period security state information of the enterprise, and grasp the real 
security situation of enterprise information. 
 
The Internet Network Security 
Network security situation is a macro response to network operation, which reflects the past and current situation of 
the network, and predicts the possible network state in the next stage [2]. It mainly collects data through network 
monitoring equipment, network physical equipment and other network equipment, through the data processing, 
numerical, icon and other ways to respond the actual operation of the network. 
 
Network Security Situational Awareness 
Network security situation is a comprehensive research topic. It mainly contains three levels. First, deal with the 
massive network data, display network security situation with graphics. Secondly, the data are quantitative analysis, the 
characteristics are abstracted, and the history and current situation of network security are evaluated. Finally, the 
internal relationship between the collected data and the historical network security events is analyzed, the possibility 
network security problems in the future are predicted and prevention and response strategies are formulated [3].  
 

THE KEY TECHNOLOGY OF NETWORK SECURITY SITUATIONAL AWARENESS 
 
One of the key technologies of network security situation is the data fusion technology, a unified of different security 
equipment are collected and transformed into a standard data format which monitors the security log or warning 
information. As the history of security incidents are analysis, the prediction of network situation are accurate. 
 
After the fusion of network security data, we need to calculate the massive data through a specific mathematical 
formula, that is, through a specific mathematical formula, a range is obtained, which reflects a value of network 
security state in a certain period. There are four main calculation methods: analytic hierarchy process (AHP), fuzzy 
analytic hierarchy process (FAHP), Delphi method and comprehensive analysis method [4]. 
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The Network security situational awareness is based on scientific, the historical security events and network security 
status are compared and analyzed, and the network security status in the future is predicted and predicted. The kinds of 
prediction for network security situation are three: qualitative prediction method, time series analysis method and 
causality prediction method. Combined the current network equipment security status data, the network security threats 
and hidden dangers in the future period are predicted by the scientific theory and reasonable method. 

 
THE NETWORK SECURITY SITUATION OF PRIVATE CLOUD 

 
With the rapid development of Internet plus, data is the core competitiveness of enterprises. Data have many kinds 
such as customer information, financial information and other information. At public cloud, the core data of the 
enterprise is generally stored in the public network storage which provided by the service provider [5]. The data 
which stored in the network are more and more openness and convenience, at the same times more and more no privacy 
and insecurity. During the enterprise data is transmitted and stored, it is stolen easily. It is particularly concerned about 
that how to encrypt core data. In order to better protect these data, more and more enterprises have established private 
cloud. But there are many insecure factors in private cloud networks: data communications insecurity, intentional 
attack servers, frequent sending of service requests in the short term, which may affect the reliability of private cloud.  
 
Moreover if the private cloud was damage, it will have a fatal impact on the whole enterprise. 
 
The Security of Virtual Cloud Data 
With the development of new network technology, the innovation is occurring in the field of cloud computing and big 
data. In the era of big data, network security can be enhanced from many aspects, such as physical security, host 
security, information content security, information transmission security, etc...In big data era, it is a huge challenge that 
how to analyze massive data, prevent the invasion and attack of hackers, improve network security countermeasures 
by taking more active and effective network security. 

 
In the era of big data, it is a service that how to store and operate the data. The spread of the network viruses is double, 
the scope is wide. Anti-virus technology is the key technology of big data security. In private cloud big data, the 
technology of anti-virus are mainly two types: static and dynamic [6]. The static antivirus technology mainly monitors 
the network equipment through the monitoring equipment, and analyzes the security status of the network according to 
the state of the equipment. Dynamic anti-virus technology can protect the bottom system resources of the private cloud, 
which can ensure its integrity. 
 
The Key Technologies of Private Cloud Network Security 
In the transport layer and storage area, in order to ensure the security of private cloud, the enterprise will develop a 
series of network security technology. In the transport layer, the transmitted data is encrypted. The transmissible 
important data are encrypted by technologies; the receivers decrypt the cipher text. After transfer the data security, it is 
important that how to store these data safely. The security of data storage mainly includes the boundary protection of 
network data, the mutual isolation of data, the disaster recovery of data, etc... In addition, private cloud can also 
protect data access through a series of access authentication, including single sign on authentication, collaborative 
authentication, and resource authentication and so on. 
 
In private cloud data boundaries, a series of targeted protection is needed. The intelligent firewall technology is the 
most universal. Different from the traditional firewall technology, intelligent firewall technology is a new firewall 
technology. It uses fuzzy retrieval database, through artificial intelligence technology to dynamically identify the data. 
Intelligent firewall technology can prevent hackers from scanning network data, which can maintain the information 
security of the private cloud. There are three defense modes of intelligent firewall: intrusion prevention, cheat 
prevention and anti scanning. 

 
THE KEY TECHNOLOGY OF NETWORK SECURITY SITUATION IN PRIVATE CLOUD 

 
Private cloud network security can be divided into five levels: device security layer, network security layer, system 
security layer, application security layer and data security layer. By decomposing the threat of each layer and adopting 
appropriate security measures, the security goal can be achieved: confidentiality, integrity, availability, controllability 
and non repudiation. 
 
Network Security Situational Awareness of Private Cloud in the Era of Big Data 
Private cloud big data has the following characteristics: Volume (high capacity): the size and amount of data determines 
the size of the data value and potential information; Variety (type): data types; Velocity (speed): get the data very 
quickly; Variability: prevent treatment and effectively manage the process of data authenticity; Veracity: data 
reliability; Complexity: a large amount of data, multiple sources, multiple channels caused by the consumption of 
complexity of data; Value: rational use of big data reasonable analysis, create high value at low cost.  
 



      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 8 Issue 8, August-2019, Impact Factor: 3.578 
      

Page | 12  

Analysis of large data private cloud platform network security situation, a variety of network security equipment and 
network monitoring equipment data need to be collected [7]. Vast amounts of data will be presented in various ways such 
as monitoring methods and security reporting mechanisms, which draw graphics and other reports. Private cloud data 
have many characteristics: massive log information, redundant information. But error information cannot be used as a 
direct source of situation awareness; it must carry out on-line analytical processing and data fusion. 
 
In big data era, it can collect various types of data formats, including log network equipment, security equipment, log, 
the information stored in private cloud that operated in service system. So we can have more sources of network 
security situation awareness than ever. Another feature of big data is the rapid processing of massive data. People can 
deeply analyze the parameters of network traffic and network data [8]. Computational resources need to meet the 
needs of high intelligence model algorithms. In big data era, there are four main aspects of network security: First, 
knowledge base can be established by studying network attack cases, including principle, characteristics, environment, 
the most common equipment and methods; Second, environment vulnerability knowledge base can be established by 
analyzing the loopholes of private cloud architecture system vulnerabilities and storage devices; third, environment 
threat knowledge base can be established by analyzing the architecture topology and equipment of private cloud; 
Finally, by analyzing and comparing the three kinds of knowledge base horizontally, people can confirm the 
effectiveness of security incidents[9]. Through analyzing the historical security events, the network attacks that affect 
the current network will be combed. Ultimately generate security situation assessment elements of private cloud, 
including the security threats, the vulnerability, the running health status, etc... 

 
The Assessment Index of Network Security Situational Awareness on Private Cloud 
To evaluate the security situation of private cloud, we should make a comprehensive study from five aspects, including 
physical security, host security, network security, data security and content security. The study can reflect the security 
of the storage disk, the security of the information system, the security of the information itself, the security of the data 
transmission and the security of the information utilization of private cloud. Among them, the most effective indicator 
of network security situation is network security index. The network security situation can measure by the network 
security index. It consists of a three-dimensional network index (Runnet, Vulnet, Threatnet).  

 
 The Security Situation Warning of Private Cloud Network 

At present, the highest level of security defense system is network security situation. In order to analyze the uncertain 
information in the network for a long time, the advanced analysis technology will be used in the private cloud; the 
scientific rule will be provided in the network security situation. 
 
In order to build a perfect network security situation forecast trend map, and improve the availability of security 
situation prediction, it is necessary to establish a long-term monitoring mechanism. With the rapid development of the 
network, the network security environment is becoming more and more complex, the attack intensity is becoming 
stronger and stronger, and the threat is also increasing. Nowadays, the threat of Internet is dynamic. In order to provide 
security policy for users, correct decision should be made, and dynamic prediction measures should be adopted [10].  
 
The core issue of network security situation warning is how to predict the network security situation. In the private cloud 
structure, the network security situation assessment is usually carried out on the storage server side by the fat server - 
thin client mode. The scanning and evaluation work cannot be completed rapidly when the target scope is large, so the 
original B/S mode is improved to three layer mode, and deal with the work in intermediate layer which should be done 
by the server. The intermediate layer can coordinate the resource balance of the whole system and improve the speed of 
server disk scan evaluation. The architecture of the network security situation assessment system of private cloud three 
layers B/S mode as shown in the following Figure. The evaluation system consists of three parts: cloud data center, 
middleware (Web server and system client) and thin client. The working principle is that the server of cloud data center 
defines the scanning parameter file, and the thin client accesses it through Web. The scanning server submits and 
summarizes the scanned parameter files. The vulnerability information report is sent to the analysis server, which obtain 
the network security situation assessment. 
 

 
 

Figure 1 Architecture Graph of Network Security Situation 



      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 8 Issue 8, August-2019, Impact Factor: 3.578 
      

Page | 13  

 
 
Figure 2 Network Security Situation Assessment Architecture Diagram of Private Cloud Three Layers B/S Mode 
 

CONCLUSION 
 

In the future, based on artificial intelligence and powerful data analysis ability, people can anticipate the danger ahead, 
kill the cradle really, and greatly enhance the ability of network security defense. With the rapid development of the 
Internet, the core competitiveness of enterprise data, such as customer information, financial information, and so on, is 
maintained in the form of information data. Many enterprises have built their own private clouds to ensure the safe 
storage and use of massive data. In the future, more consideration will be given to the use of artificial intelligence to 
solve the security problem of enterprise private cloud. It is not overlaying the security equipment simply. The 
construction of information security system and information security management system also complement each other.  
 
In other words, the core of enterprise information security is the security management strategy which implemented 
perfectly and strictly. Only the network security has improved, the enterprise can speed up the pace of information 
construction; people can enjoy the convenience and ease of the network safely; the society can be more rapid and 
healthy development. 
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ABSTRACT 

 
This sector touches every aspect of human life. The FMCG producers now realize that there is a lot of 
opportunity for them to enter into the rural market. The sector is excited about the rural population whose 
incomes are rising and the lifestyles are changing. There are as many middle income households in the rural 
areas as there are in the urban. Over 70% of sales are made to middle class households today and over 50% of 
the middle class is in rural India. The sector is excited about a burgeoning rural population whose incomes are 
rising and which is willing to spend on goods designed to improve lifestyle. Also with a near saturation and cut 
throat competition in urban India, many producers of FMCGs are driven to chalk out bold new strategies for 
targeting the rural consumers in a big way. But the rural penetration rates are low. This presents a tremendous 
opportunity for makers of branded products who can convert consumers to buy branded products. Many 
companies including MNCs and regional players started developing marketing strategies to lure the untapped 
market. While developing the strategies, the marketers need to treat the rural consumer differently from their 
counterparts in urban because they are economically, socially and psycho-graphically different to each other. 
However, Companies face many challenges in tackling the rural markets. 833 million people reside in India as 
compared to 377 million in urban India so vast untapped opportunities are available in rural India, but 
marketer unable to tap these opportunities because of lack of infrastructure facilities. Literacy rate is low in 
rural area so people are unable to identify brand difference. Now trend has gone to change literacy rate in rural 
area is increasing. Number of middle and higher income household in rural India is expected to grow from 80 
million to 111 million. There is rapid development in infrastructure all these opportunities attract companies to 
target rural market. With some technologies breakthrough in distribution and marketing of products in rural 
India, companies in rural market can earn more profits, market share, etc. 
 

Keywords: employment pattern, growth, rural sector, developing countries, share 
 
 
 

INTRODUCTION 
 
Employment pattern is the policies framework of providing employment to the people of an area and country. The 
Indian economy grew at an impressive rate in the last decade and demographic pressure also solved. Yet, the incidence 
of unemployment towards the end of the 1990s was more than 7%. The situation is especially disconcerting in the 
rural sector and rural economy. It is also suggests that with the process of development, the share of non-farm income 
and employment in the total income and employment of the rural households increases in the developing countries and 
areas. The importance of non- farm employment is gaining momentum in India as rural economy is becoming 
diversified and is being extended well beyond agriculture. The small farmers and landless households depend on rural 
non-farm activities as the secondary source of income (Elumalai and Sharma, 2003). The Government of India is 
deeply concerned with the widespread poverty and unemployment in the rural areas and has taken several initiatives 
including the implementation of Employment Guarantee Scheme. The rural sector in India is undergoing a 
transformation and the contribution of rural non-farm sector to the rural income and employment is growing. 
 
Rural economics is the study of rural economies, including: farm and non-farm industry. Economic growth, 
development, and change. Size and spatial distribution of production and household units and interregional trade. Rural 
economics is the study of rural eonomies, including: 
 
1. Farm and non-farm industry. 
2. Size and spatial distribution of production and household units and interregional trade. 
3. Land use. 
4. Housing and non-housing as to supply and demand. 
5. Migration and (de)population. 
6. Finance. 
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7. Government policies as to development, investment, regulation, and transportation. 
8. General-equilibrium and welfare analysis, for example, system interdependencies and rural-urban income 

disparities. 
 

LITERATURE REVIEW 
 
There are many studies carried out in connection with rural marketing, which have revealed a major setback of 
temperamental attitude of underrating a potential source like rural marketing. Study on employment in rural 
areas(SERA) (Andrew Copus, 2006) report attempts to draw together the various detailed findings of the empirical and 
policy evaluation elements of the report to address the broader question of employment, for a review of rural 
employment (70% employment rate overall and 60% female employment rate by 2010). 
 
Anjani kumar (2011, Rural Employment Diversification of India) has shown the increasing importance of non-farm 
sector in offering employment to rural workforce across major states of India. There is a mix results across various states 
or regions animal husbandry employed a large percentage of rural workers in Punjab (40%), Jammu and Kashmir (25%) 
and Kerala (17%), while it was below 5 per cent in 11 out of 20 states studied in this paper. 
 
If we go mmore specific results in specific areas then R. Bhakar and N.P Singh (2007, Income and Employment Pattern 
in Haryana,) has revealed that farm and non-farm activities are the main sources of income and employment with 
negligible contribution of off-farm activity in the rural areas of Haryana state. Services and non-agricultural labour are 
the main sources of income under non-farm households. Employment generation has been found maximum by non-
economic activities, followed by services and rural employment labour. The contribution of Indian pattern employment 
has been found higher in farm than non-farm house- hold. 
 
Brajesh Jha studies (2006, Rural non-Farm activities in India) revealed some very important facts about rural India 
There are also evidences of manufacturing activities shifting away from the rural to urban sector in the country. 
Construction, trade, transport and business services have spear- headed rural employment growth. Employment growth 
in these industries is not autonomous; it depends on a host of developmental and demographic factors generally 
associated with the developmental stage of the region. Moreover, these industries together account for only 11 per cent 
of rural employment in the country. Many of the research articles and serveys by organisations reveal very important 
data about rural India Employment, collectively they point towards latent potential of Human Resource and skilled in 
farm and non-farm activities. The only thing they need is attention and little work to unleash this latent hidden 
potential. 
 
Structure And Mode Of Employment 
One can look into the changing levels and pattern of rural employment in many different ways, depending on the type 
of data available and the precise questions that one has in mind. For example, one can look into the size of the labour 
force, in relation to different age groups, to see if child labour is increasing, in the post-reform years. One can look into 
the mode of employment to verify if casualisation of labour in general and of rural areas in particular, is on the 
increase. A look at the sectoral distribution of workforce would inform us of the declining and expanding avenues of 
employment for rural workers; perhaps, a detailed classification of production/service sectors would throw up more 
firm empirical clues about the emerging „trouble spots‟ or „cheering corners‟. Likewise, an examination of the sector 
wise deployment of the incremental workforce would inform us about the relative sufferance or gains of rural workers 
when the labour market is under transition to new work methods, recruitment norms and performance standards. 
 
One can also look into the changing employment, labour productivity and wage scenarios Within a specified production 
sector, say, rural manufacturing, to spec- ulate about the future of rural industrialization in India. The ambit of inquiry 
can thus be extended to numerous directions and diverse searching questions. 
 
Growth Of Employment 
The proponents of economic reforms would make us believe that employment was expected to pick up primarily 
because the output growth was likely to pick up after economic reforms took roots. On the labour-displacing effects of 
these reforms, the employment would not grow in the same proportion in which output would grow, given the 
compulsion of installing a more capital-intensive technology in many branches of production. Since technological 
changes of the above type are likely to come about only in selected production sectors, and labour- intensive 
technologies. 
 
A mixed overall picture on employment growth was likely to emerge for some year after the arrival of the reforms. This 
is what seems to be happening currently in the Indian economy in general and rural areas in particular. 
 
Employment Growth Rates: All India Scenario 
The NSS data for the nineties clearly throw up a mixture of gains and losses for rural and urban employment growth 
rates growth rates are estimated for two sub- periods: 1983/1993-94 and 1993-94/1999-2000. As said earlier, for 
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notional convenience, we take these as pre- and post-reform periods. Although Table 8 gives a disparate picture across 
different production sectors, between male and female workers, and between rural and urban areas, yet, in overall 
terms, one tends to gather the impression that all has not been well on the employment front, during the post-reform 
years. On the one hand, the rate of growth of employment has witnessed a varying degree of decline, in many sectors, 
both in rural and urban areas, and for male and female workers. On the other, in some sectors, the post- reform 
employment growth rate has been higher, compared with what it was during the pre-reform years. On balance, the 
improved employment growth rates do not compensate for the declining rates firstly because the number of such 
sectors is small and secondly because these are not the major absorbers of rural workforce. In brief, the setbacks are 
more widely spread and more grievous in magnitude; post-reform concern for employment has, therefore, its own 
empirical validity. 
 
The overall rate of growth of employment for rural workers declined from 1.75 percent per annum during 1983/1993-
94 to a low of 0.66 per cent per annum during the post reform years, for rural males, it declined from 1.94 per cent to 
0.94 per cent and for rural females, it declined from 1.41 per cent to an abysmally low of 0.15 per cent. All this is 
hardly a reflection of an employment- friendly scenario. A varying degree of decline was witnessed for urban areas 
also; from 3.22 per cent to 2.61 per cent for urban males, from 3.44 per cent to 0.94 per cent for females, and from 3.27 
per cent to 2.27 for urban persons. Thus, an employment setback has fallen on every section of the Indian work- force. 
In relative terms, the most grievous setback is suffered by rural females, followed by rural males, urban females and 
urban males, in that order. But then, it is rather important to underline that the rate of growth of urban employment, 
continued to be much higher than that in the rural areas, especially when the rural- urban comparison is made for 
workers belonging to the same sex. In sum, it is pretty much clear that the rosy employment- friendly picture that was 
believed by some reform protagonists to follow has not yet come off; in fact, it is the contrary that seems to have 
happened, during the 6-7 years of economic reforms. That the overall employment growth rate suffered a varying 
degree of setback, during the post- compared with the perform years, for every section of the work- force, most visibly 
in the rural areas, lends support to the thesis of a negative fallout of economic reforms as far as the overall employment 
growth rate is concerned. We must, however, look into the post-reform employment scenario in individual sectors before 
framing a final view. 
 
Highly disparate trends are discernible for employment growth, during 1993-94/1999- 2000 over 1983/1993-94, in 
various sectors of the rural (and urban) econ- omy. For example, for rural workers, transport-storage-communications, 
construction and agro-based manufacturing were clearly the cheering spots, while agri- culture, mining, utilities, trade 
(Especially the whole-sale trade), finance- insurance-real estate, and community-social personal services, showed 
negative growth or slow-downs in employment. The benefit of improved employment growth during the post-reform 
years was not available to both sections of the rural work force. While employment for rule male workers in the 
transport-storage communications sector increased sizably from 4.51 per cent per annum during the pre- reform years 
to as high as 7.45 per cent during the post-reform period, for their female counterparts, it witnessed a steep decline from 
8.30 per cent to 0.15 per cent only. The fast pace of expansion that this sector has witnessed in recent years has 
generally been more conducive to male job seekers, partly because of the physical labour involved and partly because 
of the shifting locale of the underlying activities. On the other hand, the benefits of improved employment growth rate 
in the construction sector are duly shared, albeit unevenly, by male and female workers, primarily because of the 
convenient locale of the construction activities.  
 
Another feature of the post-reform employment scenario which, in our view, is more redeeming and less disappointing, 
is that the pace of employment growth in the manufacturing sector slackened but only marginally, from 2.10 per cent to 
1.79 per cent for rural males, and from 2.21 per cent to 1.75 per cent for rural females; summarily, the same story 
unfolds itself for urban manufacturing also. It may be a sheer coincidence that, during the post-reform years, the rate of 
growth of employment in this sector was nearly the same for rural male and female workers but it does connote a 
positive development for the latter in as much as it is generally feared that, under the new economic regime, entry of 
rural female job seekers in the manufacturing sector becomes particularly difficult. Perhaps, only a more detailed sub-
sector break-up would throw bare the branches of manufacturing where the rural females are gaining advantages over 
their male counterparts, and vice versa. 
 
The fact that the rural economy stands well enmeshed with the rest of the economy, or the rural job aspirants can no 
more operate outside the precincts of the national labour market is authenticated, albeit indirectly and meekly, by a 
pattern of employment growth commonly shared by rural and urban workers. It cannot be a coincidence that 
employment growth rates in transport-storage-communications, construction, and agro-based manufacturing sectors, 
improved during the post-reform years, both for rural and urban workers; likewise, the decline or slow-down in the 
mining, utilities, finance-insurance-real estates, and community- social personal services, were the common fate of both 
the groups. It is only for trade that, during the post-reform years, the urban workers surged much ahead of their rural 
counterparts when the retail trade activity gained additional momentum under the informal sector of the urban 
economy, in addition to a high pace of employment expansion in the hotel-restaurant segment. 
 
Let us peep inside the major sectors. For agriculture, we may better concentrate on rural workers alone. Practically, 
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each sub-sector in the primary sector suffered a varying degree of setback; the worst sufferers are fishing, plantations, 
and forestry-logging. The employment growth rate in the livestock segment did improve but it was not able to switch 
over from a negative to a positive rate. Some important male-female differences may nonetheless be underlined. The 
employment setbacks in field crop production, fishing, livestock, and agricultural services were shared, in varying 
degree, by both groups of workers; the setback in plantations and forestry- logging fell largely to the share of rural male 
workers only. On the whole, for a host of reasons, most ostensibly the declining land: man ratio in general, and 
increasing marginalization of holdings in particular, the rising pace of mechanization, cropping pattern adjustments not 
necessarily attuned to labour-absorbing crop enterprises, the general preference of the young entrants to the labour 
market in favour of non- farm jobs, etc., agriculture and its constituent sub-sectors could not take on people at the same 
rate as they did during the pre-reform years. 

TABLE 1 
 

STATE/YRS 2001 2011 2001 2011 2001 2011 2011 2001 
Andhra Pradesh 27.53 21.57 47.51 55.43 4.39 3.14 20.57 19.85 
Arunachal Pradesh 68.51 63.39 4.39 7.14 1.19 1.28 25.92 28.19 
Assam 44.22 38.76 14.93 17.50 3.73 4.19 37.12 39.55 
Bihar 31.36 22.35 51.05 56.86 3.71 3.80 13.89 16.99 
Chhattisgarh 50.83 38.77 36.07 48.64 1.79 1.21 11.31 11.38 
Delhi 8.87 10.45 2.78 6.55 2.41 2.52 85.94 80.48 
Goa 16.72 12.19 11.32 9.51 3.18 2.97 68.78 75.33 
Gujarat 38.00 33.73 33.24 41.63 1.74 1.08 27.02 23.57 
Haryana 45.85 39.96 18.98 23.42 2.17 2.23 33.00 34.39 
Himachal Pradesh 70.23 62.28 3.34 5.18 1.77 1.59 24.66 30.96 
Jammu & Kashmir 53.33 37.92 7.77 16.01 6.12 4.28 32.78 41.79 
Jharkhand 45.03 34.82 32.80 40.26 4.47 3.52 17.71 21.40 
Karnataka 39.03 34.27 34.46 36.41 3.48 2.82 23.03 26.49 
Kerala 9.05 9.26 19.65 17.08 3.59 2.38 67.72 71.29 
Madhya Pradesh 51.36 38.33 34.15 47.30 3.41 2.41 11.09 11.95 
Maharashtra 42.44 39.86 37.84 41.50 2.27 1.89 17.45 16.75 
Manipur 48.49 50.07 12.80 10.67 9.39 6.84 29.33 32.42 
Meghalaya 55.99 49.96 20.01 19.75 2.28 1.93 21.72 28.37 
Mizoram 80.89 76.15 3.78 7.56 1.04 0.99 14.30 15.29 
Nagaland 73.36 67.97 4.03 7.32 2.51 2.14 20.10 22.57 
Odisha 33.35 26.68 39.10 43.82 5.11 4.37 22.44 25.13 
Punjab 31.42 29.78 21.92 23.87 3.47 3.81 43.19 42.55 
Rajasthan 65.07 54.78 12.27 19.41 2.25 1.83 20.41 23.97 
Sikkim 54.90 47.80 7.09 10.21 1.65 1.66 36.37 40.33 
Tamil Nadu 27.18 20.60 42.90 44.58 4.82 3.72 25.10 31.10 
Tripura 31.64 25.60 27.76 30.37 3.27 2.98 37.33 41.05 
Uttar Pradesh 48.69 35.61 28.94 36.40 4.84 5.17 17.52 22.81 
Uttarakhand 62.28 54.02 9.79 12.92 2.28 2.67 25.66 30.40 
West Bengal 25.52 20.56 33.08 40.88 7.85 6.67 33.55 31.89 
All-India 40.24 32.98 33.05 39.30 3.92 3.43 22.80 24.29 

        Source: Census Survey 2001, 2011 
 
Personnel that a mild improvement from 2.90 per cent to 3.01 per cent in employment growth rate occurred in the post-
1993 years, compared with the pre-1993 period. The above pattern is shared, in varying degree and form, both by rural 
male and female workers. The all-round setback in this sector is a matter of worry, firstly because, among the non-farm 
segment of the rural economy, it provides a major share of employment, and secondly because, employment in 
segments such as sanitary services, medical and health, community services, and recreational and cultural services is 
largely sustained by the pace and pattern of public expenditure which, as we see later, came under seize during the 
post-reform years. The fact that the employment setback in this sector has assumed the same shape in urban areas also 
lends credence to our contention on the all-round post-reform public expenditure seize. 
 
In overall terms, the rural work force has been at a disadvantage; it gained relatively less in work-place increments and 
lost relatively more in work-place decre- ments. Perhaps, this tendency might intensify itself in the years ahead 
inasmuch as the low levels of educational, training and skill capabilities of rural job seekers would push them back in 
the fiercely competitive labour market. In plain terms, the quality of work force is not the same between the rural and 
urban areas. 
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PATTERN OF LABOUR EMPLOYMENT 
 
The levels of labour employment in farm, off-farm and non-farm activities, presented in, revealed that for a majority of 
households, employment was generated through non-farm activities. The contribution of non-farm activities to total 
employment (557.15 human-days) was 72.57 per cent. This corroborated the Vaidya- nathan‟s (1986) assertion that the 
labour absorptive capacity of agriculture was limited and the rural population was migrating from farm to non-farm 
activities. The total employment in farm households was 24.69 per cent in the study area, the maximum being 
generated by medium farm-size. The larger farmers were generating enough income from agriculture and were 
investing it in the non-farm sectors. This could be one of reasons of generating higher employment in the non-farm 
sector. The overall annual employment generated per person was 193.23 humandays. It was higher in non-farm (220.75 
human-days) than farm (173 humandays) households. This is indicative of the seasonality of employment in the 
agriculture sector (Badatya, 2003) and shows that the rural population has to face un-employment and under-
employment due to seasonal work in crop production (Swaminathan, 1981). 
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Issues: The central government of India has launched many welfare schemes for in Indian farmers. This Pradhan 
Mantri Kisan Samman Nidhi (PM-KISAN) is one among them. This scheme has commenced on 1.12.2018 and its 
fund is 100% sponsored by the Central Government. This scheme gives an income support of Rs.6000 per year to 
all farmers‟ families across the country which dues three equal instalments of Rs.2000 every four months in a 
year. 
 
Objectives: This study attempts to seek the justification of the objectives of the scheme. Since, the amount is very 
meagre whether it has to meet many challenges such as props to the farmers as supportive income or to get rid out 
of the clutches of the moneylenders, or retaining them in cultivation. And also seeks the reasons for its ambit 
extension to semi-medium, medium and large farmers. 
 
Methodology: It is a descriptive study. An inductive description is given for appraisal of this scheme. For easy 
understanding simple tables are framed to identify the different segment of the farmers and their counts. This 
research comprises few literature reviews and collection of secondary data from both private and government side. 
 
Statistical Tools: An inductive description is given for which, secondary data is used. Some dedicated online 
monitoring systems of the central government‟s quantitative information also taken. Simple percentages and 
tabulations have been framed for both observation and explanations. 
 
Results: Thus, this scheme has no doubt to give props for Indian vulnerable farmers. It supports many ways to the 
farmers economically either as supportive income or using for buying some input for farming. Although the nidhi 
is meagre it acts as strong economic holing among the farmers communities. This PM- Kisan Samman Nidhi 
scheme will act as one of the many policies to play its vital role well in tackling the crisis of an economic 
slowdown, falling of rural consumption demand, stopping the farmers‟ suicide in rural economy. 
 
Key words: PM-Kisan Samman Nidhi, agrarian‟ problems, consumption Expenditure, non-consumption 
expenditure, small, marginal farmers semi- medium, medium farmers and large farmers, economies of scale, 
cultivation, supportive income, and farmers‟ suicide. 
 
 
 

INTRODUCTION 
 
The Indian Government has launched many new schemes for the development of the farmers in the country. This 
Pradhan Mantri Kisan Samman Nidhi (PM-KISAN) is one among them which recently formed. This scheme has 
commenced from 1.12.2018. This scheme nidhi is 100% sponsored by the Central Government. This scheme gives 
an income support of Rs.6000 per year to all farmers‟ families across the country which dues three equal 
instalments of Rs.2000 every four months in a year. This is scheme allotment is Rs.75,000 crore. The expenditure 
for this scheme has borne by the Union Government in 2019-20.The total number of families are expected to be 
covered under the Scheme is 14 crore on the basis of the Agriculture Census, 2015-16. 
 
Farmer’s family 
The definition of family for this scheme is the husband, wife and minor children, but the responsibilities of 
identification of beneficiary of farmer families is handed over to concerned State Governments. 
 
Objectives of the scheme 

1. To augments the income of the small and marginal farmers as supportive income. 
2. To supplement the financial needs to procure various inputs for cultivation 
3. To prevent the farmers from falling in the debt by money lenders. 
4. To retain the farmers to sustain the agriculture. 

https://byjus.com/free-ias-prep/pm-kisan-samman-nidhi-yojana/
https://byjus.com/free-ias-prep/pm-kisan-samman-nidhi-yojana/
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Eligibilities of the farmers for this scheme 

1. The farmers should be citizens of the country. 

2. The cultivable land holing of farmer is up to 2 hectares. However, the holing has liberated with effect from 
01.06.2019 in order to cover all the farmer families in the country i.e. irrespective of the size of their land 
holdings. 

3. The database should have the land owner's name, gender and clear land record details. 

4. Social classification details whether the farmer belongs to OBC/MBC/FC/SC/ST. 

5. Aadhaar number linked bank account number and also linked with mobile number. 

6. Jan Dhan Bank Account Number linked Aadhaar and mobile number will help in identifying eligible 
beneficiaries and incompetent claimants. 

 
Ineligible farmers for this Nidhi/scheme 

1. All institutional land holders. 
2. Former and present holders of constitutional posts. 
3. Former and present ministers/state ministers. 
4. Former/present members of LokSabha/ RajyaSabha/State Legislative Assembly/ State Legislative 

Councils. 
5. Former and present Mayors of Municipal Corporations. 
6. Former and present Chairpersons of District Panchayats. 
7. All retired officers and employees of Central/ State Government Ministries 
8. Offices/Departments and its field units Central or State PSEs and Attached offices /Autonomous 

Institutions under Government as well as regular employees of the Local Bodies (Excluding Multi-tasking 
Staff/Class IV/Group D employees). 

9. All superannuated/retired pensioners whose monthly pension is Rs.10,000-or more (Excluding Multi-
tasking Staff /Class IV/Group D employees) of above category. 

10. All persons who paid income tax in last assessment year. 
11. Professionals like doctors, engineers, lawyers, chartered accountants, and architects registered with 

professional bodies and carrying out profession by undertaking practices 
 
Objectives of the study 

1. To find out the reasons that why the PM-Kisan Samman nidhi has outlined the cited objectives only while 
Indian agrarians are facing many problems. 

2. To find out the problems which Indian agrarians are facing and fetched them to the situation of up-set or 
even suicide. 
 

3. To study whether the fund is enough to fill the gap between the cited objectives and in practical life of the 
agrarian‟s problems. 

4. To study the reason of why the ambit of land holing size is extended to >2 hector farmers. 

5. To study the reasons for trimming-up of this nidhi in subsequent instalment of this nidhi disposals. 
 

METHODOLOGY 
 
It is a descriptive study. An inductive detailed description is given for appraisal of the scheme. For easy 
understanding simple percentages and tables are framed to identify the different segment of the farmers and their 
counts. This research comprises few literature reviews and collection of secondary data from various studies both 
from Government side and institution side. Out of many liabilities as a bread-winners carry out in a society, the 
agrarians are also bound to face the same course of life like others. They are facing the problem of socio- economic, 
environmental political and physiological challenges. Out of many challenges the Indian agrarian are in recent past 
highly prone to suicides which referred as the national catastrophe since the year1990.  
 
This is a most setback to agriculture community in India. Various reasons have been observed that why Indian 
farmers commit suicide. There are so many reasons which fall on the floods, drought, debt, use of genetically 
modified seeds, public health, use of lower quantity pesticides due to less investments producing less yield. But 
studies show that suicide victims are motivated by more than one cause, on average one or more reasons may 
causes for committing suicide, the prime reason is the inability to repay loans. That is pure monetary phenomena 
rather than other. 
 

RESULTS AND DISCUSSION 
 
The present study going to assess the problems of farmer‟s suicide and also concentrates the union government 
took necessary steps to overcome this problem with suitable nidhi scheme. 

https://en.wikipedia.org/wiki/Lok_Sabha
https://en.wikipedia.org/wiki/Rajya_Sabha
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Table 1 Reasons for Farmer’s Suicides 
 

S. No. The Reasons for Farmer’s Suicides (2002) Per cent 
of Suicides) 

1 Failure of crops 16.84 (25) 

2 Other reasons (e.g. chit fund) 15.04(19) 

3 Family problems with spouse, others 13.27 .17 

4 Chronic illness 9.73 .12 

5 Marriage of daughters 5.31.06 

6 Political affiliation 4.42 

7 Property disputes 2.65 

8 Debt burden 2.65 

9 Price crash 2.65 

10 Borrowing too much (e.g. for house construction) 2.65 

11 Losses in non-farm activities 1.77 

12 Failure of bore well 0.88 

 Total 77.86 

          Note: Reasons given by close relatives and friends. Every case cited more than one reason. 
 
According to an Economist Prof. Arvind Panagariya, the former Chief in Asian Development Bank and worked for 
World Bank, International Monetary Fund, World Trade Organization, and the United Nations Conference on 
Trade and Development and the" farm-related reasons get cited only approximately 25 percent as reasons for 
suicide" and "studies do consistently show greater debt burden and greater reliance on informal sources of credit" 
amongst farmers who commit suicide. Few studies dated 2004 and 2006 identified several reasons for farmers‟ 
suicide, such as insufficient or risky credit systems, the difficulty of farming semi-arid regions, poor yield income, 
and absence of alternative income opportunities. In 2004, in response to a request from the All India 
Biodynamic and Organic Farming Association, and the Mumbai High Court asked a report from Tata Institute to 
produce a report on farmer suicides in Maharashtra, and the same submitted its report in March 2005. The report 
highlighted few points such as "government's lack of interest, the absence of a safety measures for farmers, and 
lack of access to information related to agriculture as the chief causes for the desperate condition of farmers in the 
state." 
 
An Indian study conducted in 2002, indicated an association between victims engaging in entrepreneurial activities 
(such as venturing into new crops, cash crops, and following market trends) and their failure in meeting expected 
goals due to a range of constraints such as information related to agriculture study of a regional survey based on 
Smith's Saliency method of qualitatively rank on farmers‟ suicide in rural Vidarbha of Maharashtra state had been 
conducted in 2012. Such method expressed reasons in order of importance behind farmer suicides were – debt, 
alcohol addiction, environment, low produce prices, stress and family responsibilities, apathy, poor irrigation, 
increased cost of cultivation, private money lenders, use of chemical fertilizers and crop failure. In other words, 
debt stress and family responsibilities were rated as significantly higher than fertilizers and crop failure. In a 
different study in the same region in 2006, indebtedness (87%) and deterioration in the economic status (74%) were 
found to be major risk factors for suicide. Economists like Utsav Patnaik, Jayati Ghosh and Prabhat Patnaik suggest 
that structural changes in the macro-economic policy of Indian Government that favoured privatisation, 
liberalisation and globalisation are the root cause of farmer suicides. Table1 indicates various reasons for farmers 
upset and reasons for suicide. The PM-Kisan Samman Nidhi Scheme has been framed with those objectives 
primarily focused on monetary assistance to the farmers by excluding their consumption expenditures. The 
consumption expenditure cannot be ignored in farmers‟ matters. The cultivation is out-dooring tasks of the farmers 
but the consumption expenditure is in-door tasks of the farmers. A specific report named as „Agriculture Situation in 
India‟ delivered in 2019 by Directorate of Economics and Statistics & Ministry of Agriculture and Farmer welfare, 
Government of India. In this report the monthly per capita expenditure of farmers surveyed. In this report the food 
and non-food expenditure of the rural urban area farmers clearly measured. 
 

Table 2: The Pattern of Consumption Expenditure of the Farmers in India 
 

Group Item Rural Urban 

2004-05 2009-10 2011-12 2004-05 2009-10 2011-12 

Food Items 55 53.6 48.6 42.5 40.7 38.5 

https://en.wikipedia.org/wiki/Economist
https://en.wikipedia.org/wiki/World_Bank
https://en.wikipedia.org/wiki/World_Bank
https://en.wikipedia.org/wiki/International_Monetary_Fund
https://en.wikipedia.org/wiki/World_Trade_Organization
https://en.wikipedia.org/wiki/United_Nations_Conference_on_Trade_and_Development
https://en.wikipedia.org/wiki/United_Nations_Conference_on_Trade_and_Development
https://en.wikipedia.org/wiki/United_Nations_Conference_on_Trade_and_Development
https://en.wikipedia.org/wiki/Tata_Institute_of_Social_Sciences
https://en.wikipedia.org/wiki/Maharashtra
https://en.wikipedia.org/wiki/Maharashtra
https://en.wikipedia.org/wiki/Debt
https://en.wikipedia.org/wiki/Alcohol_addiction
https://en.wikipedia.org/wiki/Irrigation
https://en.wikipedia.org/wiki/Chemical_fertilizer
https://en.wikipedia.org/wiki/Crop_failure
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Non-Food 45 46.4 51.4 57.5 59.3 61.5 

Total expenditure 100 100 100 100 100 100 

       Source: Agriculture Situation in India, 2019 
 
Table 2 clears that how consumption expenditure of the farmers‟ declined and non-consumption expenditure rising 
over the years. It shows that how the farmers spending/allocating consumption expenditure for every 100 rupees 
which they earned. In rural area, the food items expenditures are declining 55, 53.6, and 48.6 for the past three 
years of 2004-05, 2009-10 and 2011-12 whereas, in urban area too, the same decline continued 42.5, 40.7 and 38.5. 
When concerned about the non-food expenditure it seems rising trend as 45, 46.4 and 51.4 in rural area whereas in 
urban area 57.5, 59.3 and 61.5 for corresponding years. 
 

Table 3 Numbers of Marginal and Small-Farmers Classified by Holding of Land 
 

 

 

S. No. 

 

Group Size 
Agriculture Census 2015-16 Average Operated area 

per Holding (ha.) 

Number of 
Holdings (in '000) 

Area Operated 
(in '000 ha.) 

1 Marginal (0-1 ha.) 100251(68.45) 37923 (24.02) 0.38x2.47= .9 acre 

2 Small (1- 2 ha.) 25809 (17.62) 36151 (22.90) 1.40x2.47=3.45 
Acre 

3 Semi-medium (2 - 4 
ha.) 

13993(9.55) 37619 (23.83) 2.69x2.47=6.6 acre 

4 Medium (4 - 10 ha.) 5561 (3.80) 31810 
(20.15) 

5.72x2.47=14.1 
acre 

5 Large (10 ha & 
above) 

838(0.57) 14314 (.9) 17.07x2.47=42 
Acre 

 Total 146452 (100) 157817 (100) 2.66 acre 

       Source: Indian Agriculture Census, 2015-16 (Figures in Parenthesis denotes %) 
 
In India, as per Indian Agriculture Census 2015-16 data the total numbers of farmers are classified in to five 
categories such as marginal group, small group, semi-medium group, medium group and large group. This is 
classified on the basis of the size of the land holing in hectare measurement. The land size <1 hector classified as 
marginal and 1-2 hector classified as small, 2-4 hector classified as semi-medium and 4-10 hector classified 
medium and >10 classified as large one. The total cultivable area is 15.78 crore hectare in which, 24% lands are 
cultivated by marginal farmers 23% are cultivated by the small farmers further,24.% are in the hands of cultivation 
by semi-medium farmers 20.1% are cultivated by medium farmer and .9% are cultivated by large farmers. Majority 
of the lands are in the hands of except large group farmers i.e. 91% of cultivation. When take the counts of the total 
farmers out of 14.65 crore of the farmers majority of 68.45% are marginal, and just 17.62% are in small, 9.55 are in 
semi- medium, 3.8% are medium and .57% are in large farmers group. 
 
Economies of scale 
Economies of scale are one important phenomenon in production. When produce anything in large quantities the 
cost of production will be lowered and vice versa. The agriculture is not exempted for it. Based on the data it 
clearly understood that the 91% land sizes are distributed evenly to the four groups but the farmer groups are 
cultivating in different proportion. Just 24% of cultivable land size is cultivated by the 68.45% of the marginal 
farmers therefore average land holding size is .9 in acre. The next 23% of land size is cultivated by 17.63% of small 
farmers therefore average land holding size is 3.45 in acre. It substantially tells that the fragmentation of the land is 
more in Indian context. If the fragmentation is more the economies of scale will be lowered consequently output too 
will be fell down. 
 

Table 4 State-wise Beneficiaries of Pradhan Mantri Kisan Samman Nidhi 
 

Beneficiaries of PM-Kisan as on 20-02-2020 Total No. of Farmers/ Families as per 
Agriculture Census -2016 (in '000) 

States/UTS No. o Farmers/ 
Families Benefited 

Marginal 
Farmers 

Small 
Farmers 

Total 
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Andaman and Nicobar 
Islands 

16,521 5 3 8 

Andhra Pradesh 51,17,791 5904 1646 7550 

Arunachal Pradesh 50,823 27 24 51 

Assam 27,04,200 1868 495 2363 

Bihar 53,60,396 14971 944 15915 

Chandigarh 423 - - - 

Chhattisgarh 18,80,822 2434 879 3313 

Dadra and Nagar 
Haveli 

10,462 9 4 13 

Daman and Diu 3,466 7 - 7 

Delhi 12,896 11 5 16 

Goa 7,248 59 8 67 

Gujarat 48,75,048 2019 1616 3635 

Haryana 14,55,118 802 314 1116 

Himachal Pradesh 8,72,175 712 173 885 

Jammu and Kashmir 9,34,299 1187 160 1347 

Jharkhand 14,36,023 1962 419 2381 

Karnataka 49,12,445 4767 2214 6981 

Kerala 27,73,306 7333 181 7514 

Lakshadweep - 10 - 10 

Madhya Pradesh 55,19,575 4835 2725 7560 

Maharashtra 84,59,187 7816 4339 12155 

Manipur 1,73,789 77 49 126 

Meghalaya 70,236 123 60 183 

Mizoram 67,540 45 27 72 

Nagaland 1,70,334 8 30 38 

Odisha 36,28,657 3637 49 3686 

Puducherry 9,736 28 3 31 

Punjab 22,40,189 154 207 361 

Rajasthan 52,04,520 3071 1677 4748 

Sikkim 1,372 44 13 57 

Tamilnadu 35,34,527 6224 1119 7343 

Telangana 34,81,656 3840 1409 5249 

Tripura 1,96,767 504 48 552 

Uttar Pradesh 1,87,64,926 19100 3008 22108 

Uttarakhand 7,01,855 659 149 808 

West Bengal - 5998 971 6969 

Total 8,46,48,328 100250 24948 125218 

     Source: Agriculture Situation in India, 2019. 
 
Table 4 clearly indicates about the counts of the state-wise list of marginal and small-farmers and the count of those 
farmers benefited under this scheme. There is no data from Lakshadweep. The West Bengal has not come 
forwarded to initiate this scheme. On the basis of the Agriculture Census, 2015-16 the total numbers of family is 
expected to targeted under the Scheme is 14.5 crore. The Central Government transfers Rs.6000/- in three due 
periods of every 4 months in a year to the beneficiaries. This tabulation takes only the first two groups of the 
marginal and small farmers due to its majority in land holding counts. Out of 12.52 crore of marginal and 
small farmers, the marginal farmers are 10 crore and the 2.5 crore are small farmers out of which, only 8.46 crore 
farmers benefited. 
 
This study finds some of reasons for framing the first objectives of this scheme. Based on the above content and its 
observation this study found that the farmers‟ economic should be increased. By initiating massive counselling and 
awareness such as warehousing facilities, support prices, subsidies for loan and purchasing of inputs in the light of 
lucrative cultivations our goal of retaining the farmers in their respective agricultural field is possible otherwise 
they could become as bonded labour and can migrate to urban areas or even subject to suicide. The first and 
foremost reason for this objective is to avoiding the farmers‟ suicide. It became big issues to the government. It 
started to threaten the socio- economic and political issues of Indian farmers in international facet. To put check for 



       International Journal of Enhanced Research in Educational Development (IJERED)  
ISSN: 2320-8708, Vol. 7 Issue 4, July-August, 2019, Impact Factor: 3.275     

Page | 23 

this, the farmers‟ problem has been analysed with various reports particularly A Smith's Saliency method of 
qualitatively rank on farmers‟ life threatening in rural Vidarbha of Maharashtra state in 2012. Such method 
expressed reasons in order of importance behind farmer suicides were - debt, alcohol addiction, 
environment, low produce prices, stress and family responsibilities, apathy, poor irrigation, increased cost of 
cultivation, private money lenders, use of chemical fertilizers and crop failure. In other words, debt stress and 
family responsibilities were rated as significantly higher than fertilizers and crop failure. In 2004, Mumbai High 
Court asked a report from Tata Institute to produce a report on farmer suicides in Maharashtra, and the same 
studied the issues and submitted its report. The report enlightened few points such as "government's lack of interest, 
the absence of a safety measures for farmers, and lack of access to information related to agriculture as the chief 
causes for the desperate condition of   farmers   in   the   state."Further,   this   study observed an Economist Prof. 
Arvind Panagariya, view. He found this farmers suicide issues as the" farm-related reasons get cited only 
approximately 25 per cent as reasons for suicide" and "studies do consistently show greater debt and greater 
reliance on informal sources of credit" Besides, the non- farm related issues such as rising of consumption 
expenditure, land fragmentation and the structural changes by new economic policy poses big monetary problems 
to the Indian farmers apart from the cultivation/farm expenses. To meet out these, an upliftment of the farmers and 
their economic conditions are inevitable. Hence, this scheme has launched by the Union government for the 
supportive income of the farmers besides various other welfare schemes. However, this scheme has enough scope 
to raise the ex-gratia in near future as per the response from the farmer side and the state government. This scheme 
announced on 1.12.2018 and the deadline for identification of beneficiaries was 1.2.2019. Just within 60 days 9.5 
crores of farmers have been registered under in which, 8.5 crores have Aadhaar verified and transferred first 
instalment but the government had initially hoped to transfer money to 14.5 crore beneficiaries of all farmers 
„groups. The response rate of this scheme is much faster and is really supports to the farmers‟ society as supportive 
income. 
 
Whether this scheme‟ amount is sufficient to the farmers or not is not a big issues. Table 2 clearly shows that more 
than 50% of the income goes for non-food expenditure which includes many of their non-farm liabilities. Prof. 
Arvind Panagariya concluded this in his observation that "farm-related reasons get cited only approximately 25 per 
cent as reasons for suicide “This is a great difficult for Indian agrarian who facing such a rise besides their 
cultivation. Maintaining prestigious life in society besides, facing the failure of environment such as monsoons, 
expected crop yield, manures, pesticides, illness and bore wells in one side and on the other competition of 
globalisation gives price crash and the adoption of new technologies which amount to extra burdens in practical 
adoptions of those in the field by of the farmers. Thus, the Indian farmers facing both bottleneck situation of rising 
the cost of living on one side as consumption expenditure and on other side facing cropping expenditure by battling 
socio- economic, environmental political and physiological challenges while in cultivation. Supporting the farmers 
by this meagre fund definitely alleviates some of their bottlenecks and able to motivate them to meet some field 
expenses and may even get rid out of minor debts. This is supported by PK Joshi, fellow at National Academy of 
Agricultural Sciences, said that the farmers in Uttar Pradesh used this money to buy farm inputs. 
 
The sustaining the farmers in respective field are important target of this scheme. Addressing State Agriculture 
Ministers' conference, the union minister Narendra Singh Tomar said, "agriculture is currently facing many 
challenges and farmers do not want their next generation to work in this sector". The counting of the farmers, 
retaining them in agriculture, and extension of ambit of this scheme is mainly concerned with documentation of 
ownerships. In primitive system of Indian agriculture the oral registration of land ownership was widespread 
phenomena. Find out the ownerships is much difficulty in real field. Initially, this scheme fixed its‟ target for those 
who holding the land up to 2 hectare later it is extended to holding the land size >2 hectors. In ground reality many 
farmers cultivating under single hand ownerships likewise, single farmer cultivating multi- hand ownership of lands. 
In some area it couldn‟t find the title of the land and people of resettled cultivating them. This kind of scenario is 
common in India and this concept is supported by a professor at JNU‟s Centre for Economic Studies and 
Planning, named as Vikas Rawal says it will be difficult to use existing land records to determine beneficiaries 
(Priscilla Jebaraj, 2019)Verifying ownership claims is thus a daunting task. 
 

CONCLUSION 
 
The state government administration and coordination are indispensible for this scheme. Although the scheme 
launched by the Union government, the verification of land records and title of the land owners are being endorsed 
by concerned state government. The state governments should coordinate with this scheme. For example: the 
Andhra Pradesh government combined this scheme with their scheme and renamed it as Annadatha Sukhibhava 
raised the nidhi rupees 15000 /- per annum for both land owners and tenant cultivators. In Odisha, the state 
combined this scheme with their scheme and renamed it as KALIA scheme, it raised the amount rupees 25000 for 
five season per annum. In Telungana, the state combined this scheme with their scheme and renamed it as Rythu 
Bandhu, and it raised the nidhi to rupees10000per annum for per acre even it is widely speaking that the Rythu 
Bandhu is really a role-model to initiate the PM-Kisan Samman nidhi scheme. The political rift between the state 
and the centre shall be curbed for sake farmers‟ welfare. For example: The west Bengal not at all initiated this 
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scheme yet. This can be viewed as conflict of political parties which literally reflects in the prosperity of the 
concerned state‟s farmers‟ life. Addressing State Agriculture Ministers' conference, the union minister Narendra 
Singh Tomar said, “If States also start worrying about farmers, then we will be in position to help them in 
improving income”(Times of India). Thus, the central government expects the state‟s cooperation explicitly since, 
the agriculture is state subject. After non-cooperation over seven months, the Delhi government too finally come on 
line with this central scheme and paved the benefits for the city‟s 21,000 farmers to avail this nidhi. 
 
The service of Digitalization shall be streamlined by respective state government to quick up the farmers‟ data 
verification process as well as on-line linking. It poses much set back in many states. However, the narrow down of 
the beneficiaries for subsequent instalment posed greater worry to central government but it shall be solved and over 
come by the concerned state. for example: Despite an advanced state of progress in digitisation, the Telungana and 
Andhra Pradesh State took over three months to update its databases before implementing its own farmer. Since, its 
payout was based on per acre owned, instead of per family unit. Although it was a simpler process to identify 
beneficiaries on the basis of land records the researchers of such states say that almost 10 lakh beneficiaries of a 
total 54 lakh were left out in initial instalment, as the State scrambled to update records (Times of India) Once, the 
complete data base of the total farmers linked with Aadhaar and bank account, the transferring of the fund/ 
nidhi/dole/compensation for some of the emergency period shall be carried out easily and quickly. 
 
The Actual tillers and the tenants shall be included in this scheme instead of the quantity of the land holding of the 
farmers. For example: many Adivasi (tribes) communities in other States also cultivate land without individual 
rights, and are lifted to this scheme, since, they do not own the land they cultivate. They are 60% majority in some 
areas and highly vulnerable. This could lead the resentment if the absentee land owners receive the fund. Another 
one case is the state government of Tamil Nadu requested the Centre to consider a one lakh tiller a special case to 
allow to be given cash (PTI News). Based on these challenges, 
 
This pm-Kisan Samman Nidhi is facing much hardship to reach the farmer in different states. Initially the Central 
government hoped to this nidhi/ fund transfer for nearly 14.5 crore beneficiaries actually, it distributed the funds 
only for 8.35 crore farmers. Having much practical disappointment with the process such as sate digitalization, 
coordination, verification of Aadhaar, land records and titlement and owner tiller controversy the amount of 
beneficiaries slashed hence it reflected on the budgetary allocation of subsequent year conduced lower fund by 20% 
in claiming from 75000 crore to 61000 crore. Thus, this scheme has no doubt about the props for Indian vulnerable 
farmers. It shall support many ways to the farmers economically either as supportive income or using for buying 
some input for farming. Although the nidhi is meagre it acts as strong economic holing among the farmers 
communities. This PM-Kisan will act as one of the many policies to play its vital role well in tackling the crisis of 
an economic slowdown, falling rural consumption demand, stopping the farmers‟ suicide in rural economy. This 
scheme not only provides assured supplemental income to the farmers but also meet out their essential needs 
particularly before the harvesting period based on the complete digitalized data base of the farmers. Initiating the 
digital may give onset irksome to the farmers but, once the complete data base of the total farmers linked with 
Aadhaar and bank account transferring of the fund/nidhi/dole in some of the emergency period shall be carried out 
carried out easily and quickly in future. 
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ABSTRACT 
 

With the improvement of Internet and data innovation, enormous information investigation brings new open  
doors for all businesses and fields on the planet. This paper clarifies the essential idea of enormous 
information and information investigation, fabricates a structure of the order data framework in light of large 
information examination, invests the arrangement of genuine effort information investigation and information 
conveyance for the order data framework and gives hypothetical establishment to our military order data 
framework in time of huge information. 
 
Keywords: big data; big data analysis; real-time distribution of big data 
 
 

INTRODUCTION 
 

With the continuous advancement and development of new military reform, the combat mode is transforming complex 
form centric warfare to network centric warfare. As the key link and core of the whole weapon system, command 
information system is the soul of the whole system. The core function of the command information system is make quick 
and accurate decisions, and how to quickly d valuable intelligence information from massive and mplex "big data", so as 
to support the key to winning the battle when making combat command decisions [1]. Only relying on large data 
processing technology, extract valuable information from huge amounts of data, so as to master the enemy's strategic 
attempt to accurately and timely, operational rules and skirmishes, objective forecasting operational idea and behavior 
characteristics of rivals, accurately grasp analysis against power relations and the development and change of the 
battlefield, to realize real-time awareness and commander synchronous cognition, can convert the battlefield "data 
advantage" to "decision advantage", to operate fighting purposes. 
 

BIG DATA AND BIG DATA ANALYSIS 
 

Large Data 
International data center (IDC), is the birth and development of big data research pioneer. The 2011 report defines 
the attributes of big data: "big data technology describes a new era of technologies and systems designed to extract the 
value of data from large and diverse data sets through high-speed capture, discovery and analysis techniques." In this 
definition, four "V's" can be used to summarize the attributes of big data [2]. 
 
1. Volume: large data Volume, which is measured by PB, EB and ZB. 
2. Variety: a Variety of data types, including structured data, semi-structured data and unstructured data. 
3. Value: the Value density of data is low, so it is necessary to extract valuable data from massive data. 
4. Velocity: the generation and processing of data is fast and time-efficient. 
 
Big Data Analysis 
Big Data Analytics (BDA) is the automatic and intelligent search for patterns, rules and characteristics in Big Data 
sets. Therefore, BDA mainly focuses on two aspects: first, big dianta and analysis technology; The second is ahow to combine 

the two organically to extract valuable knowledge from big data and use it to support decision making. 
 
The analysis techniques available for BDA include dictive analysis, data mining, statistical analysis, complex structured 
query  language,  etc.,  as  well  as  data  visualization, artificial intelligence, fact clustering, text  analysis, natural  lacnguage 
processing, database and other related technologies that support big data analysis [3]. 
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CHALLENGES OF DATA ANALYSIS IN COMMAND INFORMATION SYSTEM 
 

Isomeric Type and Incompleteness 
In the command information system, there are various pes of intelligence data obtained by various reconnaissance sensors   
and   electronic   countermeasures   equipment,   including structured   intelligence   data,   semi-structured   and 
unstructured data such as battlefield situation image, video intelligence, geographic and terrain information [4]. Such 
complex data types are difficult to analyze with traditional, fixed-format database tools. In addition, most of the 
intelligence data obtained are missing and wrong, which must be processed during data analysis. 
 
Large Data Scale 
In the course of combat, various reconnaissance and surveillance satellites, manned and unmanned reconnaissance aircraft, 
battlefield reconnaissance radar and other battlefield sensors will collect a large amount of data, voice and image 
information every day. With the realization of full spectrum sensing, the data obtained by signal intelligence and 
reconnaissance are multiplied, which constitute massive signal intelligence data [5]. However, in the mass data collected, 
including a large number of noise or interference, as well as a variety of signals from their onside and friends, to extract 
valuable intelligence information from the mass data, increasing the difficulty of data analysis. 
 
Timeliness 
In the information battlefield, a variety of reconnaissance sensors will continuously and in real time to transmit a variety of 
intelligence data, aircraft fleeting, put forward a higher demand for intelligence data analysis speed. Only the rapid and 
accurate analysis of massive intelligence data can provide real-time and accurate command decision-making basis for 
commanders. 
 

APPLICATION OF BIG DATA ANALYSIS IN COMMAND INFORMATION SYSTEM 
 

In the future information battlefield, "enemy first cognition" is one of the core requirements for the decision-making 
ability of command information system. Therefore, it is necessary to transform all kinds of intelligence "data" into 
"knowledge" through big data analysis and eventually rise to the "cognition" of commanders [6]. 
 
The operational architecture of big data analysis in the command information system is shown in figure 1. From the 
perspective of architecture, in order to realize the smooth transition from hierarchical command to flat command, a 
centralized and distributed strategy is adopted. From the perspective of analysis strategy, in order to meet the 
requirements of intelligent, real-time and precise command decision-making, off-line analysis and real-time online 
analysis are adopted. Among them, offline analysis is concentrated in the intelligence center, while real-time online 
analysis is respectively conducted in each intelligence station and intelligence center. 
 

 
 

Figure 1 Operation Architecture of Command Information System based on Big data Analysis 
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The basic working principle is as follows: 
First of all, each information station obtains all kinds of real-time intelligence data from various information sources (such 
as reconnaissance sensors, electronic countermeasures equipment, etc.). Combining with the analysis results of other 
intelligence stations, the station conducts a preliminary analysis of real-time information, and reports the analysis results 
to the information center [7]. At the same time, the analysis results of this station will be distributed to other information 
stations to assist other information stations in real-time analysis. 
 
Secondly, in the information center, information data are obtained from each intelligence station through the information 
data acquisition module and stored in the historical intelligence database. On the one hand, based on the massive 
historical information data accumulated in the historical information database, various information knowledge is 
accumulated through offline analysis; On the other hand, the obtained information data and analysis result data, combined 
with the information knowledge in the knowledge base, carry out information data fusion, target comprehensive 
identification, situation assessment and situation prediction through real-time online analysis, and finally provide real-time 
decision support for commanders. 
 
In addition, the information exchange among information stations and between information stations and information 
centers is completed through real-time big data distribution service to ensure the effectiveness of information 
information transmission. 
 
The following will learn from the existing commercial technology, respectively for the big data analysis and real-time 
distribution of big data solution ideas are discussed. 
 
Big Data Analysis in Command Information System 
Big data analysis in command information system includes offline analysis and online analysis. Among them, offline 
analysis requires timely and accurate processing of massive historical information data and acquisition of potential and 
valuable information knowledge through correlation analysis, clustering, classification and other data mining means. Cloud 
computing integrates grid computing, distributed computing, parallel computing, utility computing, network storage, load 
balancing and other technologies into one, with massive storage capacity and flexible computing capacity. Since Google 
came up with GAE (Google App Engine), various cloud computing products have emerged. Among them, Hadoop, as the 
standard in the field of big data, has many advantages such as high throughput, high availability, universality, etc. In 
addition to its open source characteristics, it has been widely applied. Hadoop technology and platform enable big data 
analysts to analyze raw data and obtain the intelligence knowledge needed to support decision making [8]. 
 
However, in the command information system, a large number of constantly updated information data streams are 
transmitted from various reconnaissance sensors in real time, and the battlefield situation is constantly changing. Only 
through real-time analysis of these information data can real-time battlefield situation be obtained, thus ensuring the 
effectiveness and accuracy of command decisions. Although Hadoop cloud computing platform has many advantages, it 
has problems such as large delay and large scheduling cost, which cannot meet the real-time requirements of battle 
command. At present, there are also some computing platforms suitable for real-time data analysis, such as Twitter Storm, 
Cloud era Impala, H streaming and so on [9]. Among them, Storm is an open source distributed real-time streaming 
computing framework, which supports full memory computing, and has the advantages of high fault tolerance, simple 
deployment, etc., which can make up for the defects of batch processing that cannot meet the real-time requirements. 

 
Based on the above analysis, a parallel data analysis architecture suitable for command information system big data 
analysis can be built based on Hadoop distributed cloud storage technology, combined with Map Reduce parallel 
computing framework and Storm flow computing framework, as shown in Figure 2. 
Figure 2. Big Data Analysis Architecture in Command Information System 
 
The whole architecture includes cloud storage layer, distributed computing layer, data analysis layer and application layer. 
The support management module provides corresponding service support for each layer, including data security, process 
management, resource monitoring, resource scheduling, resource deployment, resource planning and virtualization 
functions, ensuring high reliability for each layer. Specific functions of each level are as follows: 
 
1. The cloud storage layer is composed of the Distributed File System, the Distributed Database and the Distributed data 

warehouse tool Hive to realize the Distributed access of data. 
2. The distributed computing layer consists of parallel computing framework and flow computing framework. Map Reduce 

provides non-real-time parallel computing power and Storm provides real-time stream computing power. 
3. The data analysis layer contains a set of parallel data preprocessing algorithms and a variety of parallel analysis 
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algorithms, such as parallel data mining algorithms, parallel data statistics algorithms, parallel text mining algorithms, 
etc., which can efficiently and accurately process various structured, semi-structured and unstructured data. 

4. The application layer provides data fusion, target identification, situation assessment, situation prediction and other 
specific operational applications for the business users of command and information system. 

 
Real-time Big Data Distribution Service in Command Information System 
In the command information system, big data analysis, especially the real-time analysis in the information center, needs to 
obtain the latest information data in real time from each information station, which requires that the information data of 
each information station can be distributed in real time. 
 
There are already some open source real-time data delivery systems in the industry, such as Facebook Scribe, Cloudera 
Flume, Apache Chukwa, etc. Although each system has its own advantages in design architecture, load balancing, 
scalability and fault tolerance, it has three basic components, namely agent, collector and store. Among them, agent is used 
to encapsulate data source and send data in data source to collector. Collector is responsible for receiving the data of 
multiple agents, collecting them and importing them into the store. Store is a central storage system that supports 
distributed data storage.  
 
Agents are located at information stations, and report the information of the station to the information center in real time, 
and send the analysis results to other information stations based on the subscription and distribution mechanism [10]. Used 
for distributed storage of massive information data. Collectors can have multiple to provide load balancing and fault 
tolerance. 
 

CONCLUSION 
 

This paper revealed the application of big data analysis in command information system. To successfully apply big data 
analysis to command information system, there are a lot of further research issues, such as: how to battlefield unstructured 
data such as image, video information effectively extract and fast retrieval, how to manage the comprehensive analysis of 
a variety of heterogeneous information data in order to get more valuable information knowledge, etc. 
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The world's military powers have been attaching importance to data for a long time, but they have traditionally 
positioned its function as "decision support", while the big data strategy sublimates its function as "decision support", 
which indicates that military data has changed from the auxiliary position to the dominant position. The application of big 
data analysis technology in command information system can greatly improve the intelligent processing ability of all kinds 
of battlefield intelligence data and effectively enhance the decision-making support ability of command information 
system. 
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ABSTRACT 

 
Powerful new technologies such as high-throughput screening and combinatorial chemistry are 
revolutionizing drug discovery. Combinatorial chemistry has become an important part of the discovery and 
optimization process for novel drugs, affinity ligands, and catalysts. Socya nide-based multi component 
reactions (MCR's) markedly differ from their usual two component counter parts. Combinatorial chemistry 
has given chemists access to vast numbers of molecules, but selecting the right one has proved more difficult. 
The various methods of establishing the identity of the winners constitute the set of useful encoding strategies. In 
their Perspective, Lehn and Eliseev chart some of the recent progress in this field. This review highlights some 
of the strengths of large library combinatorial chemistry as a means of generating molecules for lead discovery, 
such as providing rich and robust structure-activity relationships around each hit series. 
 
Keywords: Community Policing, Combinatorial, method, synthesis, Drug Discovery. 
 
 
 

HISTORY 
 
The origins of combinatorial chemistry can be traced back to solid phase peptide synthesis in the 1960s, but as applied 
to small drug like molecules, the technology started to become widely applied during the latter part of the 1990s.The 
paper describes and compares the utility of thethree chemical methods used for the synthesis of combinatorial 
libraries: (1) the mixed reactant method, (2) the portioning mixing method, and (3) light- directed synthesis. Small-
molecule combinatorial chemistry has been the focus of much research and innovation during the last 20 years. 
Combinatorial chemistry was first conceived about 15 years ago - although it wasn't called that until the early 1990s. 
Its beginnings were slow and painful in the 1980s. The present account describes a story that has not been 
heretofore revealed in the history of its discovery. The first publication of the synthetic method was in 1988. 

 
INTRODUCTION 

 
The basic principle of combinatorial chemistry is to prepare libraries of a very large number of compounds then 
identify the useful components of the libraries. In the fields of medicine, biotechnology and pharmacology, drug 
discovery is the process by which new candidate medications are discovered. 
 
As if that were not enough, many practitioners of this new “technique” discard the centuries-old goal of single 
compound synthesis in high yield and purity, and deliberately aim at the synthesis of enormous mixtures of 
compounds. The traditional picture of drug discovery may envision a biologist extracting extracts from plants in a 
tropical rain forest in South America, and the resulting leaf components are then tested for biological activity. 
 
New Drug Discover :- 
Several combinatorial methods have been developed to create focused or diverse chemical libraries with a wide range 
of linear or macro cyclic chemical molecules: peptides, non-peptide oligomers, peptidomimetics, small- molecules, 
and natural product-like organic molecules. Essentially, it is a collection of techniques which allow for the synthesis 
of multiple compounds at the same time. These techniques are now largely automated, but do not necessarily have 
to be. Combinatorial chemistry may be defined as the systematic and repetitive, covalent connection of a set of 
different “building blocks” of varying structures to each other to yield a large array of diverse molecular entities. In 
this article, we provide a brief overview of combinatorial chemistry in drug discovery with emphasis on recently 
developed new technologies for design, synthesis, screening and decoding of combinatorial library. 
 
Use Current importance:- 
Combinatorial chemistry uses chemical synthesis methods that make it possible to prepare a large number (up to 
even millions) of compositions in a single process. Combinatorial chemistry comprises chemical synthetic methods 
that make it possible to prepare a large number of compounds in a single process. In agriculture, novel compounds 
that can specifically inhibit plant germination or growth, act as antifungals, or as insecticides are widely sought. 
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Several combinatorial methods have been developed to create focused or diverse chemical libraries with a wide range 
of linear or macro cyclic chemical molecules: peptides, non- peptide oligomers, peptidomimetics, small-molecules, 
and natural product-like organic molecules. 
 
Advantages : 

 The creation of large libraries of molecules in a short time is the main advantage of combinatorial chemistry 
over traditional. 

 Easy of handling is especially important when dealing with expensive or time-intensive catalysts, which 
can be incorporated into flow reactors and automated processes. 

 Rapid synthesis. 
 Combinatorial chemistry comprises chemical synthetic methods that make it possible to prepare a large 

number of compounds in a singleprocess. 
 
Disadvantages  
1. Assessment of the purity of the resin attached intermediates is also difficult. 
2. Stability of the support material can be poor under harsh reaction conditions. 
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ABSTRACT 
 
The purpose of this study was to examine the relationship between exercise and health, mental and physical, 
of those classified as schizophrenic. The questionnaire ‘the ALPHA-FIT test battery for adult aged 18-69 
years of Suni, Husu and Rine (2008) was used, for measuring the physical possibilities and recording of 
psychosomatic status of sample people. The sample consisted of 57 subjects (N = 57), which were divided into 
three groups. More specifically, the first group consisted of 20 individuals (n1=20) who received a psychiatric 
diagnosis of schizophrenia and are physically active, the second group consisted of 17 individuals (n2=17) 
who received a psychiatric diagnosis of schizophrenia without being physically active, and finally, the third 
group of 21 individuals (n3=21) who did not receive any psychiatric diagnosis and are physically active. 
These people voluntarily participated in the research, signing the relevant affirmation. The results showed 
that the health self-esteem, physical condition and age significantly related to the physical activity level of the 
participants. From the research it is found that the Alpha-Fit test is suitable for psychotic people and the 
practices that have been used for general people well-being can be used for psychotics as well. Also it seems 
that the field of mentally sick people has to be investigated further more. 
 

Keywords: Physical effects, schizophrenia, self-esteem, self-image/body-image, age. 
 
 
 

INTRODUCTION 
 
Schizophrenia has been known since ancient times (McNally, 2009). From the beginning of 20th century the attitude 
adopted towards the “schizophrenia” is the fragmentation of the old perception of madness in “diseases” 
(psychosis) (Hor, & Taylor, 2010), to reach nowadays at the “spectrum of psychoses” (DSM-V). According to 
DSM-IV, a narrow definition of psychosis refers to delusions or prominent hallucinations without sensitivity. The 
best known form of psychosis is schizophrenia. Today we view schizophrenia as a syndrome characterized by 
intense alteration of the internal and external reality, in which the individual responds in ways that harm his life. 
This alteration or distortion of reality presented with symptoms-perception distortions in thought, feeling, speaking 
and psychomotricity (McNally, 2009). 
 
Out of the confines of psychiatric diagnoses, physical activity appears to prevent people from weight gain and 
recommends for weight loss and weight maintenance programs (Donnelly, Blair, Jakicic, Manore, Rankin, & 
Smith, 2009). As schizophrenia is associated with significant physical attendance problems, such as hypertension, 
diabetes, cardiovascular diseases and obesity, unhealthy lifestyle, and increased morbidity and mortality, physical 
activity can be a way of reducing the risk occurrence of these health problems in adults with schizophrenia and 
improve health and quality of life of these individuals (Janney, 2012). Since the degree of obesity and overweight 
in adults with schizophrenia equals or exceeds epidemic levels observed in the general US population (Allison, 
Fontaine, Heo, Mentore, Cappelleri, Chandler, Weiden, & Cheskin, 1999), physical activity may be especially 
beneficial to adults with schizophrenia who are overweight or obese, reducing the risk of cardiovascular disease, 
diabetes and premature mortality (Janney, 2012). Concerning to physical health, multiple studies suggest that 
individuals with schizophrenia exhibit a high rate of cardiovascular diseases, diabetes, obesity and premature 
mortality (Faulkner, 2005a). The most important is that these physical conditions are closely related to lack of 
physical activity. 
 
Therefore, the purpose of this study was to examine the relationship between exercise and physical health of 
individuals classified as schizophrenics and make a record of the relationship between physical activity (exercise) 
and health of mentally sick people. It should be mentioned that similar study is very limited in Greece. 
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METHODS AND MATERIALS 
 
Sample 
The sample consisted of 58 individuals, who were divided into 3 groups according to their mental and physical 
stage. More specifically, the first group consisted of 20 individuals (n1=20) who received a psychiatric diagnosis of 
schizophrenia and are physically active, the second group consisted of 17 individuals (n2=17) who received a 
psychiatric diagnosis of schizophrenia but they are not physically active, and finally, the third group of 21 
individuals (n3=21) who did not received any psychiatric diagnosis and are physically active. They are considered 
of “general public”. Additionally, the sample was divided into 3 age groups, 1st from 21-28 yrs. of age (N=21), 2nd 
group from 29-44 yrs. of age (N=21), and 3rd group from 45-> (N=16). 
 
Instruments 
The modified version of the ALPHA-FIT Test Battery for Adult Aged 18-69 developed by Suni, Husu, and Rine, 
(2009) was used. The test consisted of 4 questions of the following 2 factors: 
 

1) “Somatic Activity” was estimated by the mean score of the responses to 2 questions, for example: “In which 
during your free-time physical activity group do you belong to?”. Responses were given in 6-point Likert-type 
scale, were 1=No physical activity at all, to 6=At least 4 times per week. 

2) “Health” was estimated by the mean score of the responses to 2 questions, for example: “How do you consider 
your physical condition in comparison with that of other people of the same age?” Responses were given in a 5-
point Likert-type scale, were 1= Definitely much worse, to 5=Definitely much better. 
 

 Researchers informed all subjects that their participation was completely voluntary and the individual responses   
would be held in strict confidence. 
 
Data Analysis 
In order to investigate differences between sexes, and physical activity groups for the factors of “somatic activity”, 
and “health”, univariate analyses (Two-Way ANOVA) were conducted. The post hoc multiple comparisons Scheffe 
test was used to define the statistically significant differences between groups. Finally, One-Way ANOVA analyses 
were introduced in order to find any “somatic activity”, and “health” differences regarding to age. 
 

RESULTS 
 

Psychometric characteristics 
Using the Cronbach coefficient α, internal consistency ranged for Somatic Activity 0.72 and for Health 0.71. It 
must be mentioned that relatively low consistency might occur due to few number of items in the factors (Kim & 
Mueller, 1978). 
 
Univariate ANOVA Analyses 

a) The analyses revealed statistically significant differences for the factor of “somatic activity”, only between 
physical activity groups F2,64=12.396, p<0.001. More specifically, post hoc Scheffe test showed that the 
differences were detected between 2nd group (M=2.5, SD=0.91) with both 1st (M=3.8, SD=0.99) and 3rd (M=3.4, 
SD=0.79). 

b) The analyses revealed statistically significant differences for the factor of “health” only between physical 
activity groups F2,64=26.364, p<0.001. The post hoc Scheffe test showed that the differences were detected 
between3rd group (M=4.3, SD=0.67) with both 1st (M=3.3, SD=0.92) and 3rd (M=2.5, SD=0.91). 
 
One-Way ANOVA Analyses 

(a) For the factor of “Somatic activity” a significant main effect was shown: F2,58=3.43, p<0.05. More 
specifically, differences were indicated between 1st group (M=3.62, SD=0.89), and 3rd (M=2.83, SD=1.09). 

(b) For the factor of “Health” a significant main effect was shown: F2,58=13.63, p<0.001. More specifically, 
differences were detected between1st group (M=4.21, SD=0.78) with both 2nd (M=3.18, SD=0.90) and 3rd 
(M=2.74, SD=1.21). 
 
Schizophrenia is a severe and chronic mental illness that affects approximately one to four percent of the 
population. From surveys seem that the statistical data maintains its timelessness. From the literature it seems that 
knowledge about schizophrenia moving into regional levels, without being able to determine with absolute 
precision the origin and treatment of (Naqvi, Murtaza, Nazir, & Naqvi, 2010). Because of this, any data resulting 
from research on this give a new thrust in the desired direction. 
 
The purpose of this study was to examine the relationship between exercise and physical health of individuals 
classified as schizophrenics and make a record of the relationship between physical activity (exercise) and health of 
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mentally sick people. The recording of this relationship was made by the same people who have received the 
diagnosis of psychosis. In parallel performed a comparison among individuals suffering from mental health 
problems, with a group of people without diagnosed with mental problem. 
 
The questions that were answered by the sample came from the ALPHA- fit test battery of Suni, Husu and Rine 
(2009). The selection was based on previous modern surveys (Jokela, & Mäenpää, 2012).It has been suggested that 
physical activity can improve the quality of life of adults with schizophrenia, providing physical and psychological 
benefits (Faulkner, 2005). The involvement of exercise in the healing process of people with schizophrenia seems 
to work positively. Looking at the present results, it is easily understood that people who have received the 
diagnosis of schizophrenia and not exercise, are in worse physical condition than those with the same diagnosis who 
workout. Several lifestyle factors adversely affect the physical health, as patients with schizophrenia are likely to 
smoke (Mccreadie, 2003), being physically inactive (Lindamer, McΚibbin, Norman, Jordan, Harrison, Abeyesinhe, 
& Patrick, 2008; Vancampfort, Probst, Sweers, Maurissen, Knapen & De Hert, 2011), suffer from malnutrition due 
to unhealthy diet (Mccreadie, 2003) and be minimally involved in aerobic exercise (Strassnig, Brar, & Ganguli, 
2011; Heggelund, et al., 2011). Therefore the need for greater involvement of people with mental disorder in 
exercise is direct, as the benefits of exercise have positive results in special populations too, as in the general 
population. People with mental disorders have the same physical health needs, as general population. A habit of 
people with serious mental illness is to maintain for years a more sedentary lifestyle than those of the rest of the 
population (Brown, Birtwistle, Roe, Thompson, 1999; Chamove 1986; Davidson, Judd, Jolley, Hocking, 
Thompson, Hyland, 2001) and is therefore more susceptible to high risk for chronic medical problem situations 
associated with inertia (Gorczynski, & Faulkner, 2010). At the same time, lack of physical exercise may contribute 
to this situation (Gorczynski, & Faulkner, 2010). Therefore psychotics living in a situation where the exercise seems 
like something distant and foreign, and often they refuse on their own to be involved, showing their feelings of self 
reduction. The research showed also the improvement of self-image of people with mental illness because of the 
exercise. For those who exercise the evaluation of their physical condition is at better levels than those who do not 
exercise, even if they have received mental illness diagnosis or not. These results serve to confirm the results of 
earlier research (Barton, & Pretty, 2010). 
 

CONCLUSION 
 
Guided by these findings, we can reasonably lead to the conclusion that physical activity is an asset for a good 
physical health in people in the general population, and people with mental problems. Mental illness is not a 
hindrance in the effort of people to improve their physical condition. This conclusion could be a springboard for 
future research on improving the mental health of people who have been diagnosed with a mental disorder.  
 

REFERENCES 
 
[1]. Allison, D.B., Fontaine, K.R., Heo, M., Mentore, J.L., Cappelleri, J.C., Chandler, L.P., Weiden, P.J. & 

Cheskin, L.J. (1999). The distribution of body mass index among individuals with and without 
schizophrenia. Journal of Clinical Psychiatry,60(4), 215-220. 

[2]. Barton, J., & Pretty, J. (2010). What is the best dose of nature and green exercise for improving mental 
health? A multi-study analysis. Environmental Science & Technology, 44(10), 3947-3955. 

[3]. Brown, S., Birtwistle, J., Roe, L. & Thompson, C. (1999). The unhealthy lifestyle of people with 
schizophrenia. Psychological Medicine,29(3), 697-701. 

[4]. Callaghan, P. (2004). Exercise is neglected in mental health care. Journal of Psychiatric and Mental Health 
Nursing, 11, 476-483. 

[5]. Chamove, A.S. (1986). Positive short-effects of activity on behavior in chronic- schizophrenic patients. 
British Journal of Clinical Psychology, 25(2), 125- 133. 

[6]. Chiang, L.C., Huang, J.L., & Fu, L.S. (2006). Physical activity and physical self- concept: comparison 
between children with and without asthma. Journal of Advance Nursing, 54, 653-662. 

[7]. Davidson, S., Judd, F., Jolley, D., Hocking, B., Thompson, S., & Hyland, B. (2001). Cardiovascular risk 
factors for people with mental illness. The Australian and New Zealand Journal of Psychiatry, 35, 196-202. 

[8]. Dimeo, F., Bauer, M., Varahram, I., Proest, G., & Halter, U. (2001). Benefits from aerobic exercise in 
patients with major depression: a pilot study. British Journal of sports Medicine, 35(2), 114-117. 

[9]. Dimitrakaki, V., Porpodis, K., Bebetsos, E., Zarogoulidis, P., Papaiwannou, A., Tsiouda, Th., Tsioulis, H., 
& Zarogoulidis, K. (2013). Attitudes of asthmatic and nonasthmatic children to physical exercise. Patient 
Preference and Adherence, 7, 81-88. 

[10]. Donnelly, J.E., Blair, S.N., Jakicic, J.M., Manore, M.M., Rankin, J.W., & Smith, 
[11]. B.K. (2009). Appropriate physical activity intervention strategies for weight loss and prevention of weight 

regain for adults. Medicine & Science in Sports and Exercise, 41(2), 459-471. 
[12]. Dunn, A.L., Trivedi, M.H., & O’Neal, H.A. (2001). Physical activity dose- response effects on outcomes of 

depression and anxiety. Medicine & Science in Sports & Exercise, 33(S5), 87-97. 
[13]. Faulkner, G. (2005a). Exercise as an adjunct treatment for schizophrenia. In: G. Faulkner, & A. Taylor 



      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 8 Issue 6, June-2019, Impact Factor: 3.578     

Page | 28   

(Eds.). Exercise, Health, and Mental Health: Emerging Relationships, (pp.27-47), London: Routledge. 
[14]. Faulkner, G. (2005b). Exercise, health and mental health: Emerging relationships. In G.E.J. Faulkner, & 

A.H. Taylor (Eds). New York: Routledge. 
[15]. Goodwin, R.D. (2003). Association between physical activity and mental disorders among adults in the 

United States. Preventive Medicine, 36(6), 698-703. 
[16]. Gorczynski, P., & Faulkner, G. (2010). Exercise therapy for schizophrenia. Cochrane Database Syst Rev, 5. 

Available Online at: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164954/ (Accessed date 17 March, 
2015). 

[17]. Heggelund, J., Hoff, J., Helgerud, J., Nilsberg, G.E., &Morken, G. (2011). Reduced peak oxygen uptake and 
implications for cardiovascular health and quality of life in patients with schizophrenia. BMC Psychiatry, 
11(1), 188. 

[18]. Hor, K., & Taylor, M. (2010). Review: Suicide and schizophrenia: A systematic review of rates and risk 
factors. Journal of psychopharmacology, 24(4), 81-90. 

[19]. Janney, C.A. (2012). Physical activity in overweight and obese adults with schizophrenia and 
schizoaffective disorders. (Unpublished Doctoral dissertation, University of Pittsburgh) Ph.D. Thesis, 
University of Pittsburgh, United States. 

[20]. Jokela, M., & Mäenpää, S. (2012). The effect of an eight-week group-based balance training program on the 
balance and fear of falling of independently living elderly people. Thesis Degree Programme in 
Physiotherapy, School of Health Care and Social Work, Seinäjoki University of Applied Sciences, 
Seinäjoki, Finland. 

[21]. Konstantinidis, C., Bebetsos, E., Antoniou, P., & Kampas, A. (December, 2015). Physical activity and 
health: their important role on psychotics. Journal of Physical Education Research, Volume 2, Issue IV, 01- 
09. 

[22]. Kim, J.D., & Mueller, C.W. (1978). Factor analysis: Statistical methods and principal issues. London: 
Sage. 

[23]. Lindamer, L.A., McΚibbin, C., Norman, G.J., Jordan, L., Harrison, K., Abeyesinhe, S., & Patrick, K. (2008). 
Assessment of physical activity in middle-aged and older adults with schizophrenia. Schizophrenia 
Research, 104, 294-301. 

[24]. McCreadie, R.G. (2003). Diet, smoking and cardiovascular risk in people with schizophrenia: Descriptive 
study. British Journal Psychiatric, 183, 534- 539. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164954/


      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 8 Issue 6, June-2019, Impact Factor: 3.578 
    

Page | 17  

Machine Learning Technique in System Security 
 

Ch. Vinay Santosh1, Y. Srinivasa Rao2, K. Bangaru Lakshmi3 

 

1,2,3K.B.N. College (Autonomous), Vijayawada-520001, Andhra Pradesh, India 
 
 
 

ABSTRACT 
 
Cyber security specialists face a significant problem in protecting information systems from compromises in 
their confidentiality, integrity, and availability. The goal of this research is to keep information systems secure 
and maintained in a secure state during their usage (lifetime). Intrusion detection using Naive Bayes, KNN, and 
Decision Tree Models were created using a consistency features selection reduced training dataset, and the 
models were tested using the work's testing dataset. The results of our evaluation on the UNSW-NB15 dataset 
show that Decision has the highest overall model classification accuracy of 86.77 percent, Worms attack has the 
highest attack categories classification accuracy with the three models, Generic attack categories has the highest 
classification precision of 0.9765 Naive Bayes, 0.91706 KNN, and 0.9726 Decision Tree, Analysis attacks has the 
lowest false alarm rate of 0.0001 on both NB and KNN models and precision of 0.00 on both NB and KNN 
models, 
 
Keywords: Information System, Intrusion Detection System, Confidentiality, Integrity, Availability. 
 
 
 

INTRODUCTION 
 
Due to the ever-increasing nefarious actions of cyber attacks and network hackers, information system security has 
become a very difficult undertaking., that work To violate the confidentiality throughout the clock, before an 
information system to be adjudged secure, these three components of information system protection must be enforced 
consistently. Attackers are continually attempting to enter computer networks in order to steal valuable information or 
impair computer resources, and they are constantly breaking security rules. Each attack type has its own sophisticated 
style and poses major hazards to computer networking. An attack is an information security threat that attempts to 
acquire, change, obliterate, delete, confiscate, deny access to, or disclose information without approved right or 
permission..  
 
According to [1,] attacks can be divided into two categories: active and passive. When an attack attempts to change 
system resources or interrupt their operation, it is characterized as active. This compromises the network's Integrity or 
Availability. A passive attack tries to learn or use information from the system without affecting system resources, 
putting Confidentiality at risk. Unauthorized access and or modification of an information system are intrusions; they 
are activities that violate the system's security policy; network attacks are the vehicles used by intruders to perpetrate 
intrusion into an information system; preventing these attacks will enforce the security of the information system. Any 
intrusion detection system's main goal is to detect and prevent attacks. The method of detecting invasions is known as 
intrusion detection.  

 
It is assumed and believed that the profile or An attacker's behavior will undoubtedly differ from that of legitimate and 
authorized users; the difference in behavior between authorized and unauthorized users makes unauthorized actions 
detectable; an intrusion detection system is software or hardware that continuously monitors an information system to 
detect intrusive actively(unauthorized activities) and curb it. Because of the variety of protocols and services involved, 
network packets have various attributes. Attributes are properties of a network packet. Some of these attributes are 
redundant or irrelevant (i.e., their values have no bearing on or effect over the value of the class label).  
 
The existence of redundant characteristics is one of the primary causes of an increase in the False Alarm Rate (FAR) 
and a decrease in the detection rate. Before being provided to the machine- learning algorithm used as a classifier, 
feature selection is an efficient approach to remove redundant and irrelevant information from the network packet or 
incursion dataset. Feature selection is a preprocessing procedure in the data mining area that involves finding and 
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deleting as many unnecessary and redundant characteristics as feasible while maintaining the dataset's informative 
richness [2]. This minimizes the dataset's dimensionality, allowing data mining and machine learning algorithms to 
function more quickly and effectively. It also increases the accuracy of categorization models. The goal of feature 
selection is to select the smallest amount of feature subsets from a problem domain while still accurately expressing the 
original features (Richard and Qiang, 2008).  
 
This study used three (3) filtered based feature selection methods to reduce the number of attributes subsets in the 
UNSW-NB15 dataset. The reduced attributes subset was then used to train a machine learning algorithm to build 
intrusion detection models for detecting attack categories of an instance in the testing dataset. 
 

LITERATURE REVIEW 
 
Attacks on networks have been discovered to be as diverse as the systems they attempt to breach. Technically 
skilled intruders have been interested in attacking the protocols used for secure communication between networking 
devices, and attacks have been known to be either purposeful or unintentional. [3]. [4] suggested a Monitoring Stubs 
(MSs) system for detecting cyber assaults on protocols; the MSs detect the attack and alert the victim server, as well as 
tracing the attacker's origin using DTRAB (Detection and Trace Back). [5] developed a mathematical model for 
identifying DDoS assaults based on the entropy and determinism of specified packet properties.  
 
They used live network traffic traces for performance checks and anomaly detection, and several mathematical model 
characteristics such as laminarity entropy and determinism were used to determine the dataset's uncertainty or 
unpredictability.  
 
Intrusion detection (IDS) is a critical issue in safeguarding the security of information systems, especially in light of the 
worldwide rise in cyber-attacks. Because the major concern of IDS is its capacity to accurately identify a wide range of 
intrusions in real time, it is critical to establish the set of characteristics attributes capable and sufficient for determining 
these intrusions (attacks). The goal of feature selection is to pick the smallest number of feature subsets from a problem 
domain while still accurately expressing the original features set [6]. According to [7], feature selection improves the 
accuracy of learning algorithms, which is important in cyber threat detection. [8] The feature selection approaches were 
divided into three categories: filter, wrapper, and hybrid (embedded). Our research focuses on the filter approach, which 
is independent of the learning prediction algorithm used to evaluate the performance of the selected features subset [2]. 
[9] used the Rough Set (RS) technique to choose relevant characteristics from the KDDcup dataset, and the six features 
that were chosen were analyzed using rough set and two other machine learning algorithms. 
 
Classification 
In the normal category, RS is ranked second, while in the attack category, it performs similarly to Multivariate Adaptive 
Regression Spines (MARS) and Support Vector Decision Function (SVDF). For feature selection in intrusion detection, 
[10] used three approaches: Support Vector Decision Function Ranking (SVDF), Linear Genetic Programming (LGP), 
and Multivariate Regression Splines (MARS). These approaches' performance is measured in terms of classification 
accuracy on test data. [11] suggested a decision-dependent correlation-based feature selection approach (DDC).Mutual 
information of each feature and decision is calculated and top 20 important features {feature no.: 3, 5, 40, 24, 2, 10, 41, 
36, 8, 13, 27, 28, 22, 11, 14, 17, 18, 7, 9 and 15} are selected and evaluated by SVM classifier. Theclassified result is 
93.46% detection accuracy 
 
UNSW-NB15 Dataset 
The UNSW_NB 15 (University of New South Wales –NB 2015) is the latest published dataset which was created in 
2015 to develop a combination of realistic modern normal activities and synthetic contemporary attack behaviors from 
network traffics for research purposes in intrusion detection utilizing the IXIA Perfect Storm tool in the Cyber Range 
Laboratory of the Australian Centre for Cyber Security (ACCS). There are 82,332 and 175,341 records in the training 
and testing sets, respectively. 
 
Analysis, Dos, Exploits, Fizzers, Generic, Reconnaissance, Shellcode, Worms, and Backdrop are among the nine 
attacks in the dataset; a description of each attack can be found in Table 2. There are 44 feature attributes in the 
Training and Testing dataset (4 - Categorical, 28 Integer, 10 Float and 3 binary). As indicated in Table 3 and Figure 1, 
the nine assault types can be grouped into three groups: seizure attacks, penetration attacks, and scanning attacks. The 
UNSW-NB15 dataset has several advantages over the NSLKDD data set, including similarity between the training and 
testing datasets and the capacity to effectively and reliably evaluate existing and future threats [12]. 
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Table 1: Description of the attacks types in the UNSW-NB15 dataset 
 

Type No of 
Records 

Description 

Fuzzers 24,246 This attack scan to discover flaws and security loopholes in a program, operatingsystem, 
or network by feeding it with the massive inputting of random data to 
make it crash. 

Analysis 2,677 A port based intrusion attack against web applications 
Backdoors 2,329 This is a remote attack to gain unauthorized access to a system 

DoS 16,353 This attack exhaust the destinations resources so that resources required by 
the isnot made available and normal traffic becomes denied 

Exploits 44,525 a sequence of instructions that takes advantage of a glitch, bug, or vulnerability tobe 
caused by an unintentional or unsuspected behavior on a 
host or network. 

Generic 58,871 A techniques works against all block-ciphers (with a given block and key size),without 
consideration about the structure of the block-cipher 

Reconnaiss
ance 

13,987 This is a probe attack that that gathers information about a computer 
network to 

 
  evade its security controls 
Shell code 1,511 Small program with instructions from a shell to compromised the victim’s 

computer 
Worms 174 A Self replicating malicious code attack that that spread itself to other 

computers, 
mostly over a computer network, without attaching itself to a program like a 
virus 

 
Table 2: UNSW-NB15 Dataset attacks classification 

 
Attacks Type Attacks Classification 

Fuzzers Scanning 
Analysis Penetration 

Backdoors Penetration 
DoS Seizure 

Generic Penetration 

Exploits Penetration 
Reconnaissance Scanning 

Shell code Penetration 
Worms Scanning 

 

 
Figure 1: Description of the attacks types in theUNSW-NB15 dataset 
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Scanning Attacks 
Scanning attacks are information gathering network attacks in quest of the status and vulnerabilities of hosts and the 
network, it sends a port scan (probe) to ascertain the strength/ weakness of the host , the responds of the host system will 
be scrutinized to uncover the characteristics of the target system and it weakness, scanning attacks is generally used to 
detect a potential victim, scanning is more than an type of attack it’s also the first phase of in seizure and penetration 
attacks 
 
Seizures Attacks 
Seizure attacks are Claim-and-hold attacks; it legitimately grasp a system resources and declines to release it for other 
users that needs it, which result to a seizure of the computer resources and denying service to legitimate users. Denial of 
service (DoS) attacks is a good example of a seizure attacks, 
 
Penetration attacks 
Penetration attacks exploit imperfection in the software design and development and use it to modify and alter the state 
of the system, it installed malware and viruses on compromised system in ordergain an unauthorized control of the 
system. Secure Shell (SSH), are penetration attacks used to gain an unauthorized access to an host without having to ask 
permission or assistance from the system administrator [13]. SSH employs public/private key technology for 
authenticating and encrypting sessions between user accounts on distributed hosts on the Internet. 
 
Experimental Setup 
Unsw-nb15 dataset has two attributes that can serve as class label; label and the attack_cat attributes, the label attribute 
is a binary label attribute has value of 0 for normal connection and value of 1 for attack connection, the attack_cat 
attribute has 10 values, each for the nine attacks categories connections and the normal connection. Selection of relevant 
attributes that determine each of the nine attacks were carried out using the consistency filter based features selection 
method, the obtained reduced dataset were used to train and build classification models using. Naive bayes, KNN and 
C4.5 Decision Tree machine learning algorithms, the built models were evaluated using the test dataset. 
 
Performance Metrics 
The performance of intrusion detection models was carried out by evaluating the measures from the values in the 
coincidence matrix also known as the confusion matrix The confusion matrix shows the distribution of instances that 
are either correctly classified or wrongly classified. 
 
Results and Discussion 
The performance of the Naive bayes base model on the consistency reduced dataset shows an overall model 
classification accuracy of 70.20% with 123,081 correctly classified instances out of 175,341 are shown in Table 4. and 
Table 5. worm attack has the highest classification accuracy of 98.92% while Exploits attacks recorded the least 
classification accuracy of 84.15% with Naive bayes classification model 
 

Table 3: Confusion Matrix of Naive Bayes Model on Consistency Reduced TestingDataset 
 

classified as 1 2 3 4 5 6 7 8 9 10 

1 = analysis 1251 213 17 236 68 0 91 111 11 2 

2 = backdoor 114 1056 16 23 100 2 18 200 197 20 

3 = dos 861 196 7199 952 694 17 343 1241 562 199 

4 = exploits 1352 5132 339 16743 1544 78 758 4644 1952 851 

5 = fuzzers 174 1246 147 222 12026 244 209 1614 2212 90 

6 = generic 7 208 18 159 78 38902 109 328 135 56 

7= normal 294 1788 501 4904 2565 495 38824 2234 4349 46 

8 = reconnaissance 166 498 44 26 226 83 80 6002 3359 7 

9 = shellcode 4 30 1 0 26 9 7 32 1023 1 

10 = worms 0 0 0 6 6 9 3 41 10 55 
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Table 4: Network Connection Accuracy of Naive Bayes Model on the Consistency Reduced Dataset 
 

Network  
 
 
TP 

 
 
 
FP 

 
 
 
TN 

 
 
 
FN 

 
 
 
Accuracy 

 TP Rate  TN Rate 
Connections Precision Sensitivity/R 

e 
False Alarm specificity 

Category FP/(FP+T call Rate  
(NCC) P) TP/(TP+FN) FP/(TN+FP)  
 
Analysis 

 
1251 

 
2972 

 
121830 

 
749 

 
97.07% 

 
0.2962 

 
0.6255 

 
0.0238 

 
0.9762 

Backdoor 1056 9311 122025 690 92.49% 0.1019 0.6048 0.0709 0.9291 

 
Dos 

 
7199 

 
1083 

 
115882 

 
5065 

 
95.24% 

 
0.8692 

 
0.5870 

 
0.0093 

 
0.9907 

 
Exploits 

 
16743 

 
6528 

 
106338 

 
16650 

 
84.15% 

 
0.7195 

 
0.5014 

 
0.0578 

 
0.9422 

 
Fuzzers 

 
12026 

 
5307 

 
111055 

 
6158 

 
91.48% 

 
0.6938 

 
0.6614 

 
0.0456 

 
0.9544 

 
Generic 

 
38902 

 
937 

 
84179 

 
1098 

 
98.37% 

 
0.9765 

 
0.9726 

 
0.0110 

 
0.9890 

 
Normal 

 
38824 

 
1618 

 
84257 

 
17176 

 
86.75% 

 
0.9600 

 
0.6933 

 
0.0188 

 
0.9812 

 
Reconnaissance 

 
6002 

 
10445 

 
117079 

 
4489 

 
89.18% 

 
0.3649 

 
0.5721 

 
0.0819 

 
0.9181 

 
Shellcode 

 
1023 

 
12787 

 
122058 

 
110 

 
90.52% 

 
0.0741 

 
0.9029 

 
0.0948 

 
0.9052 

 
Worms 

 
55 

 
1272 

 
123026 

 
75 

 
98.92% 

 
0.0414 

 
0.4231 

 
0.0102 

 
0.9898 

 
The performance of the K Nearest Neighbor basemodel on the consistency reduced dataset shows an overall model 
classification accuracy of 82.05% with 143,868 correctly classified instances out of 175,341 testing dataset instances, 
the confusion matrix and the detailed attack categories classification accuracy are shown in Table 6 and Table 7. worm 
attack has the highest classification accuracy of 99.88% while Exploits attacks recorded the least classification accuracy 
of 89.69% with KNNclassification model 
 

Table 5: Confusion Matrix of KNN Model on the Consistency Reduced Testing Dataset 
 

classified as 1 2 3 4 5 6 7 8 9 10 

1 = analysis 0 1 1113 191 5 136 549 4 1 0 

2 = backdoor 0 849 306 267 23 94 144 51 11 1 

3 = dos 1 28 8929 961 229 1005 897 152 59 3 

4 = exploits 2 51 7602 21017 352 1732 1463 964 142 68 

5 = fuzzers 0 8 1165 898 13046 234 1884 860 79 10 

6 = generic 0 4 266 255 19 39320 100 26 7 3 

7 = normal 11 0 215 474 1190 150 53806 122 27 5 

8 = reconnaissance 0 9 1340 939 199 187 1534 6184 87 12 

9 = shellcode 0 4 52 129 33 15 121 119 659 1 

10 = worms 0 0 8 39 2 3 6 12 2 58 
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Table 6: Network Connection Accuracy of KNN Model on Consistency Reduced Dataset 
 

Network  
 
 
TP 

 
 
 
FP 

 
 
 
TN 

 
 
 
FN 

 
 
 
Accuracy 

 TP Rate  TN Rate 
Connections Precision Sensitivity/R 

e 
False Alarm specificity 

Category FP/(FP+T call Rate  
(NCC) P) TP/(TP+FN) FP/(TN+FP)  
 
Analysis 

 
0 

 
14 

 
143868 

 
2000 

 
98.62% 

 
0.00000 

 
0.0000 

 
0.0001 

 
0.9999 

Backdoor 849 105 143019 897 99.31% 0.88994 0.4863 0.0007 0.9993 

 
Dos 

 
8929 

 
12067 

 
134939 

 
3335 

 
90.33% 

 
0.42527 

 
0.7281 

 
0.0821 

 
0.9179 

 
Exploits 

 
21017 

 
4153 

 
122851 

 
12376 

 
89.69% 

 
0.83500 

 
0.6294 

 
0.0327 

 
0.9673 

 
Fuzzers 

 
13046 

 
2052 

 
130822 

 
5138 

 
95.24% 

 
0.86409 

 
0.7174 

 
0.0154 

 
0.9846 

 
Generic 

 
39320 

 
3556 

 
104548 

 
680 

 
97.14% 

 
0.91706 

 
0.9830 

 
0.0329 

 
0.9671 

 
Normal 

 
53806 

 
6698 

 
90062 

 
2194 

 
94.18% 

 
0.88930 

 
0.9608 

 
0.0692 

 
0.9308 

 
Reconnaissance 

 
6184 

 
2310 

 
137684 

 
4307 

 
95.60% 

 
0.72804 

 
0.5895 

 
0.0165 

 
0.9835 

 
Shellcode 

 
659 

 
415 

 
143209 

 
474 

 
99.39% 

 
0.61359 

 
0.5816 

 
0.0029 

 
0.9971 

 
Worms 

 
58 

 
103 

 
143810 

 
72 

 
99.88% 

 
0.36025 

 
0.4462 

 
0.0007 

 
0.9993 

 
 
The performance of the Decision Tree base model on the consistency reduced dataset shows an overall model 
classification accuracy of 86.77% with 152,135 correctly classified instances out of 175,341 testing dataset instances, 
the confusion matrix and the detailed Connection categories classification are shown in Table 8 and Table 9. worm 
attack has the highest classification accuracy of 99.94% while Exploits attacks recorded the least classification accuracy 
of 91.24% with the Decision Tree classification model 
 

Table 7 Confusion Matrix of Decision Tree Model on the Consistency Reduced Testing Dataset 
 

classified as 1 2 3 4 5 6 7 8 9 10 

1 = analysis 454 0 1115 277 0 27 127 0 0 0 

2 = backdoor 0 1125 121 401 22 37 20 20 0 0 

3 = dos 0 10 10063 1580 121 281 95 50 64 0 

4 = exploits 1 22 7588 23876 348 571 650 189 106 42 

5 = fuzzers 0 1 1688 892 14282 102 870 273 74 2 

6 = generic 0 3 284 225 26 39396 55 6 5 0 

7= normal 0 1 107 469 998 13 54336 61 15 0 

8 = reconnaissance 0 1 1336 1195 41 43 138 7723 11 3 

9 = shell code 0 2 76 37 40 24 109 49 796 0 

10 = worms 0 0 6 20 4 10 4 1 1 84 
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Table 8: Network Connection Accuracy of Decision Tree Model on the Consistency Reduced Dataset 
 

Network  
 
 
TP 

 
 
 
FP 

 
 
 
TN 

 
 
 
FN 

 
 
 
Accuracy 

 TP Rate  TN Rate 
Connections Precision Sensitivity/R 

e 
False Alarm specificity 

Category FP/(FP+T call Rate  
(NCC) P) TP/(TP+FN) FP/(TN+FP)  
 
Analysis 

 
454 

 
1 

 
151681 

 
1546 

 
98.99% 

 
0.9978 

 
0.2270 

 
0.00001 

 
1.0000 

Backdoor 1125 40 151010 621 99.57% 0.9657 0.6443 0.00026 0.9997 

 
Dos 

 
10063 

 
12321 

 
142072 

 
2201 

 
91.29% 

 
0.4496 

 
0.8205 

 
0.07980 

 
0.9202 

 
Exploits 

 
23876 

 
5096 

 
128259 

 
9517 

 
91.24% 

 
0.8241 

 
0.7150 

 
0.03821 

 
0.9618 

 
Fuzzers 

 
14282 

 
1600 

 
137853 

 
3902 

 
96.51% 

 
0.8993 

 
0.7854 

 
0.01147 

 
0.9885 

 
Generic 

 
39396 

 
1108 

 
112739 

 
604 

 
98.89% 

 
0.9726 

 
0.9849 

 
0.00973 

 
0.9903 

 
Normal 

 
54336 

 
2068 

 
97799 

 
1664 

 
97.61% 

 
0.9633 

 
0.9703 

 
0.02071 

 
0.9793 

 
Reconnaissance 

 
7723 

 
649 

 
144412 

 
2768 

 
97.80% 

 
0.9225 

 
0.7362 

 
0.00447 

 
0.9955 

 
Shellcode 

 
796 

 
276 

 
151339 

 
337 

 
99.60% 

 
0.7425 

 
0.7026 

 
0.00182 

 
0.9982 

 
Worms 

 
84 

 
47 

 
152051 

 
46 

 
99.94% 

 
0.6412 

 
0.6462 

 
0.00031 

 
0.9997 

 
Table 10 shows the performances of the classification models on each of the network connection types in terms of 
accuracy, false alarm rate and precision, Naive Bayes, KNN and Decision Tree models has highest accuracy of 98.2%, 
99.88% and 99.94% with worms network connection respectively, figure 2 show the line graphs that indicates the 
performance of each models on each network connection types. KNN and Decision Tree returns lowest false alarm 
rate of 0.0001 each respectively on analysis network connection and 0.0093 on DOS Network Connection with Naive 
Bayes, Figure 3 show the line graph showing the performance of each models on the network connection categories. the 
three models recorded their highest precision on Generic attacks; Naive bayes recorded 0.9765, KNN, 0.9765 and 
0,9726 with Decision Tree as indicated in figure 4. 
 

Table 9: Models Performances on Network Connection Types 
 

Network 
Connection 
Types 

Accuracy False Alarm Rate Precision 

 NB KNN DT NB KNN DT NB KNN DT 

Analysis 97.07% 98.62% 98.99% 0.0238 0.0001 0.00001 0.2962 0.00000 0.9978 

Backdoor 92.49% 99.31% 99.57% 0.0709 0.0007 0.00026 0.1019 0.88994 0.9657 

Dos 95.24% 90.33% 91.29% 0.0093 0.0821 0.07980 0.8692 0.42527 0.4496 

Exploits 84.15% 89.69% 91.24% 0.0578 0.0327 0.03821 0.7195 0.83500 0.8241 

Fuzzers 91.48% 95.24% 96.51% 0.0456 0.0154 0.01147 0.6938 0.86409 0.8993 

Generic 98.37% 97.14% 98.89% 0.0110 0.0329 0.00973 0.9765 0.91706 0.9726 

Normal 86.75% 94.18% 97.61% 0.0188 0.0692 0.02071 0.9600 0.88930 0.9633 

Reconnaissance 89.18% 95.60% 97.80% 0.0819 0.0165 0.00447 0.3649 0.72804 0.9225 

Shellcode 90.52% 99.39% 99.60% 0.0948 0.0029 0.00182 0.0741 0.61359 0.7425 

Worms 98.92% 99.88% 99.94% 0.0102 0.0007 0.00031 0.0414 0.36025 0.6412 
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CONCLUSION 
 
In this paper, we proposed a Machine Learning, Network Intrusion Detection system for the protection of information 
system based on theUNSW-NB15 dataset, Naive Bayes, KNN and Decision Models were built with a consistency 
features selection reduced training dataset, the models were evaluated using the testing dataset, from the work, the 
following conclusions can be made: Decision tree model recorded highest models classification accuracy of 86.77%, 
closely followed by KNN and Naive Bayes with classification accuracy of 82.05% and 70.20% respectively, Worms 
attack categories detection has the highest classification accuracy of 70.20% with Naive Bayes, model, followed by 
82.05% KNN and 86.77% for DT Models. Generic attacks categories has the highest precision of 0.9765 with Naive 
Bayes model, followed by 0.91706 with KNN and 0.9726 with Decision Tree. Analysis attacks detection has the 
lowest FAR of 0.0001 with both Naive Bayes and KNN models and FAR of 0.0093 with Dos attack on Decision tree 
model 
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ABSTRACT 
 
A brief mention of probability's involvement in scientific inquiry is made. The traditional theory of probability 
and the relative theory are given particular prominence. The probabilities of single events, combined 
occurrences, and conditional events are described. Normal and binomial distribution properties are described. 
The central limit theorem, systematic and random mistakes, and sampling theory are all discussed. 
 
Key words: Distribution, estimation, explore, sampling, probability 
 
 
 

INTRODUCTION 
 
Probability theory plays an important role in statistics and therefore, in scientific research. In this paper the authors 
explore three areas of probability; simple events, combinations of events, and the binomial distribution (Foroughbakhch 
& Badii, 2005; Mehta & Hilton, 1993; Mosteller, et al., 1961; Parzen, 1960). 
 
The classic theory of probability underlines much probability in statistics. Briefly, it states that the chance of a 
particular outcome occurring is determined by the radio of the number of favorable outcomes (or “successes”) to the 
total number of the outcomes. Expressed as a formula, P(A)= number of favorable outcomes/total # of possible 
outcomes. 
 
For example, the probability of randomly drawing an ace from a well-shuffled deck of cards is equal to the ratio 4/52. 
Four is the number of favorable outcomes (the number of aces in the deck), and 52 is the number of total outcomes (the 
number of cards in the deck). The probability of randomly selecting an ace in one draw from a deck of card is therefore 
4/52, or 0.077. In statistical analysis, probability is usually expressed as a decimal and ranges form a low of 0 (no 
chances) to a high of 1.0 (certainty). 
 
The classic theory assumes that all outcomes have equal likelihood of occurring. In the example just cited, each card 
must have an equal chance of being chosen-no card is larger than any other or in any way more likely to be chosen than 
any other card. 
 
The classic theory pertains only to outcomes that are mutually exclusive (or disjoint), which means that those outcomes 
may not occur at the same time. For example, one coin flip can result in a head or a tail, but one coin flip cannot result 
in a head and a tail. So the outcome of a head in the outcome of a tail are said to be “mutually exclusive” in one coin 
flip, as is the outcome of an ace and a king as the outcome of one card is being drawn. 
 
Relative frequency theory 
This theory holds that if an experiment is repeated an extremely large number of times, and a particular outcome occurs 
a percentage of the time, then this particular percentage is close to the probability of that outcome. 
 
For example, if a machine produces 10,000 items on at a time, and 1,000 of those items are faulty, the probability of 
that machine producing a faulty item is approximately 1,000 out of 10,000, or 0.10. 
 
Probability of simple events 
What is the probability of simultaneously flipping three coins-a small, a mid-sized, and a large-sized, and having all 
three land heads? 
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Using the classic theory, determine the ratio of number of favorable outcomes to the number of total outcomes. Listed 
below are all possible outcomes (Table 1). 
 

Table 1. Possible outcomes of eight trials. 
 

Outcome # Small Medium Large 

 
1 

 
H 

 
H 

 
H 

2 H H T 

3 H T H 

4 H T T 

5 T H H 

6 T H T 

7 T T H 

8 T T T 

 
There are 8 different outcomes, only one of which favorable (outcomes #1: all three coins landing heads); therefore, the 
probability of three coins landing heads is 1/8, or 0.125. 
 
What is the probability of exactly two of the three coins landing heads? Again, there are the 8 total outcomes, but in this 
case only three favorable outcomes (outcomes numbers 2, 3 and 5); thus, the probability of exactly 2 of 3 coins landing 
heads is 3/8 or 0.375. 
 
Independent Events 
Each of the three coins being flipped about is what is known as an independent event. Independents events are defined 
as outcomes that are not affected byothers outcomes. In others words, the flip of the small coin does not affect the flip of 
themid-sized coin, and vice versa.  
 
Dependent Events 
Dependent events, on the other hand, are outcomes that are affected by others outcomes. For example, what is the 
probability of randomly drawing an ace from a deck of cards and then drawing an ace again form the same deck of 
cards, without returningthe first drawing card back to deck? 
 
For the first draw, the probability of a favorable outcome is 4/52, as explained before; however, once that the first card 
has been drawing, the total number of outcomes is no longer 52, but now 51 because a card has been removed form the 
deck. And if the first card drawn resulted in a favorable outcome (an ace), there would now be only three aces in the 
deck. Or the number of favorable outcome would remain a four if the first card drawn were not an ace. So the second 
draw is a dependent event because its probability chance depending upon what happens on the first draw. 
 
If, however, you replace that drawn card back into the deck and shuffle well again before the second draw, then the 
probability for a favorable outcomes for each draw will now be equal (4/52) and this events will be independent 
(Foroughbakhch & Badii, 2005; Hodges & Lehman, 1964; Hoel et al., 1972; Kemeny et al., 1958). 
 
Probability of joint occurrences 
Another way to compute the probability of all three flipped coins landing heads is as series of three different events: 
First flip small one, then flip the mid-sized one, then flip the largest one. Will the probability of landing three heads still 
be 0.25? 
 
Multiplication rule 
To compute the probability of two or more independent events, all occurring- joint occurrence- multiply their 
probabilities. For example, the probability of the small coin landing heads is ½, or 0.5; the probability of the mid-sized 
coin next landing heads is ½, or0.5; and the probability of the large coin landings heads is ½, or 0.5; those, note that. 
0.5 x 0.5 = 0.125, which is what you determine with the classic theory by assessing the ratio of number of favorable 
outcomes to number of the total outcomes. The notation for joint occurrence is P(AB)=P(A) x P(B) and reads: The 
probability of A and B both happening is equal to the probability of A times the probability of B. 
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Using the multiplication rule, you can also determine the probability of drawing two aces in a row from a deck of cards. 
The only way to draw two aces in a row from a deck of cards is for both draws to be favorable. For the firs draw, the 
probability of a favorable outcome is 4/25. But because the first draw is favorable, only three aces are left among 51 
cards. So the probability of a favorable outcome on the second draw is 3/51. For both events to happen, you simply 
multiply those two probabilities together: (4/52)(3/51) = (12/2652) = 0.0045. 
 
Note that these probabilities are not independent. If, however, you had decided to return the initial card drawn back to 
the deck before the second draw, then the probability of drawing and ace on each draw is 4/52, as these events are now 
independent. Drawing and ace twice in a row, with the odds being 4/52 both times, gives: (4/52)(4/52) = (16/2704) = 
=.0059. 
 
In either case, you use the multiplication rule because you are computing probability for favorable outcomes in all 
events (Foroughbakhch & Badii, 2005). 
 
Addition Rule. Given mutually exclusive events, finding the probability of at least one of them occurring is 
accomplished by adding their probabilities. 
 
For example, what is the probability of one coin flip resulting in at least one head or at least one tail?  
The probability of one coin flip landing heads is 0.5, and the probability of one coin landing tails is 0.5. Are these two 
outcomes mutually exclusive in one coin flip? Yes, they are. You cannot have a coin land both heads and tails in one 
coin flip; therefore, you can determine the probability of at least one head or one tail resulting form one flip by adding 
the two probabilities: 0.5 + 0.5 = 1.0 (or certainty). 
 
What is the probability of at least one spade or one club being randomly chosen in one draw from a deck of cards? 
 
The probability of drawing a spade in one draw is 13/52; the probability of drawing a club in one draw is 13/52. These 
two outcomes are mutually exclusive in one draw because you cannot draw both a spade and a club in one draw; 
therefore, you can use the addition rule to determine the probability of drawing at least one spade or one club in one 
draw: (13/52)(13/52) = (26/52) = 0.50 
 
Non-mutually exclusive outcomes. For the addition rule to apply, the events must be mutually exclusive. Now consider 
the following example. 
 
What is the probability of the outcome of at least one head in two coin flips? 
Should you add the two probabilities as in the examples above? In the first example, you added the probability of 
getting a head and the probability of getting a tail because of those two events were mutually exclusive in one flip. In 
the second example, the probability of getting a spade was added to the probability of getting a club because those two 
outcomes were mutually exclusive in one draw. Now when you have two flips, should you add the probability of 
getting a head on the first flip to the probability of getting a head on the second flip? Are these two events mutually 
exclusive? No, they are not mutually exclusive. You can get an outcome of a head on one flip and a head on the second 
flip. So, because they are not mutually exclusive, you cannot use the addition rule, (if you did use the addition rule, you 
would get: (1/2) (1/2) = (2/2) = 1.0, or certainty, which is incorrect. There is no certainty of getting at least one head on 
two flips. 
 
Double counting. By using the addition rule in a situation that is not mutually exclusive, you are in fact “double 
counting”. One way of realizing this double counting is to use the classic theory of probability: list all different 
outcomes when flipping a coin twice, and assess the ratio of favorable outcomes (Table 2). 
 

Table 2. An example of double counting. 
 

First flip with Second flip 

Head + Head 

Head + Tail 

Tail + Head 

Tail + tail 

There are 4 total outcomes. Three of the outcomes have at least one head; therefore, the probability of throwing at least 
one head in two flips is ¾ or 0.75, not 1.0. But if you had used the addition rule, you would have added the two heads 
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from the first flip to the two heads from the second flip and gotten 4 heads in 4 flips, 4/4 = 1.0. But the two heads in that 
first pair constitute only one outcome and so by counting both heads for that outcome, you are “double counting” 
because this is the joint-occurrence that is not mutually exclusive (Foroughbakhch & Badii, 2005). To use the addition 
rule in a non-mutually exclusive situation, you must subtract any events that double account. In this case: 1/2 + 1/2 - 1/4 
= 3/4 = 0.75. The notation, therefore, for at least one favorable occurrence in two events is: P(A + B) = P(A) + P(B) - 
P(AB) 
 
This rule is read: The probability of at least one of the events A or B equals the probability of A plus the probability of 
B minus their joint occurrence (not that if they are mutually exclusive, then P(AB)-the joint occurrence-equal 0, and 
you simply add the two probability. For example, what is the probability either a spade or an ace forma deck of card? 
The probability of drawing a spade is 13/52; the probability of drawing an ace is 4/52. But the probability of their 
joint occurrence (an ace of spades) is 1/52. Thus, 
P(A+B) = P(A) + P(B) – P(AB)= (13/52) + (4/52) – (1/52) = 0.3077 
 
Conditional probability 
Sometimes you have more information than simply total outcomes and favorable outcomes and, hence, are able to make 
more informed judgments regarding probabilities. For example suppose you know the following information. 
 
In a particular village, there are 60 women and 40 men. Twenty of those women are 70 years of age or older; 5 of the 
man are 70 years of age or older (Table 3). 
 

Table 3. An example of data for conditional probability. 
 

Gender > 70 years ≤69 years Totals 

Women 20 40 60 

Men 5 35 40 

Totals 25 75 100 

 
What is the probability that a person selected at random in that town will be a woman? Because women constitute 60 % 
of the total population, the probability is 0.60. 
 
What is the probability that a person >70 years of age selected at random will be a woman? This question is different 
because the probability of A (being a woman) given B (the person in question is >70 years of age is now conditional 
upon B (being >70 years of age). This is due to the fact that the probability of this latter question is 20/25, or 0.80. 
 
Conditional probability is found using the formula: P(A|B) = AB/B = P(AB)/P(B), which is read: The probability of A 
given B equals the proportion of the total of A and B to the total of B. The vertical bar in the expression A|B is read 
given that or given (Foroughbakhch & Badii, 2005). 
 
Probability distributions 
A probability distribution is a pictorial display of the probability, P(x), for any value of x. Consider the number of 
possible outcomes of two coins being flipped (Table 4). 
 

Table 4. Probability distribution of two flipped coins. 
 

Possible outcomes of two flipped coins 

H + H = 2 heads 

H + T = 1 heads 

T + H = 1 heads 

T +T = 0 heads 

Probability distribution (# of heads) 

x P(x) 

0 ¼ = 0.25 

1 ½ = 0.50 

2 ¼ = 0.25 
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Discrete vs. continuous variables 
The number of heads resulting from coin flips can be counted only in integers (whole numbers). The number of aces 
drawn from a deck can be counted only in integers. These “countable” numbers are known as discrete variables: 0, 1, 2, 
3, 4, and so forth. Nothing in between two variables is possible. For example, 2.6 is not possible. Qualities such as 
height, weight, temperature, distance and so forth, however, can be measured using fractions or decimals as well: 
34.27, 102.26, and so forth. These are known as continuous variables. 
 
Total of probabilities of discrete variables 
The probability of a discrete variable lies somewhere between 0 and 1, inclusive. For example, the probability of 
tossing one head in two coin flips is 0.50. The probability of tossing two heads in two coin flips is 0.25, and the 
probability of tossing no heads in two coin flips is 0.25. The sum of probabilities for all values of x always equals 1. For 
example, in the two tables above, adding the probabilities for all the possible outcomes yields a sum of 1 (Feller, 1966; 
Goldberg, 1960). 
 
The Binomial distribution 
A discrete variable that can result in only one of two outcomes is called binomial. For example, a coin flip is a binomial 
variable; but drawing a card from standard deck of 52 is not. Whether a drug is either successful or unsuccessful in 
producing results is a binomial variable, as is whether a machine produces perfect or imperfect items (Foroughbakhch 
& Badii, 2005). Binomial experiments require the following elements: 
 

1. The experiment consists of a number of identical events (n). 

2. Each event has only one of two mutually exclusive outcomes. (These outcomes are called successes and 
failures). 

3. The probability of a “success” outcome is equal to some percentage, which is identified as a proportion, 
. 

4. This proportion, , remains constant throughout all events and is defined as the ratio of number of success to 
number of trials. 

5. The events are independent. 

6. Given all of the above, the binomial formula can be applied (x = number of favorable outcomes; n = number of 
events): 
P(x) = n! / [x! (n – x!)]  n(1 -)n – x 
n! = n (n-1)(n-2) … (3)(2)(1) 

 
Suppose a coin is flipped 10 times. What is the probability of getting exactly 5 heads? Using the binomial formula, 
where n (the number of events) is given as 10; x (the number of favorable outcomes) is given as 5; and the probability 
of landing a head in one flip is 0.5: 

P(x) = n! / [x! (n – x!)]  n(1 -)n – x 
P(5) = [10!/5!(5!)] 0.5 5 (1-0.5) 10-5 

= 0.246 
 
So, the probability of getting exactly 5 heads in 10 flips is 0.246, or 25%. 
 
Mean and standard deviation. 
The mean of the binomial probability distribution (μ) is determined by the formula: μ = n, where  is the proportion 
of favorable outcomes and n is the number of events. The standard deviation of the binomial probability distribution is 
determined by the formula: σ= [n, (1 - )]1/2. For example, what is the mean and standard deviation for a binomial 
probability distribution for 10 coin flips of a fair coin? Because the proportion of favorable outcomes of a fair coin 
falling heads (or tails) is = 0.5, simply substitute into the formulas: μ = n = 10(0.5) = 5, and σ = [n, (1 - )]1/2 = σ = 
[10(0.5)(1 – 0.5)]1/2= 1.58 (Boomsma & 
Molenaar, 1994). 
 
Sampling 
The field of inferential statistics enables one to make educated guesses about the numerical characteristics of large 
groups. The logic of sampling provides a way to test conclusions about such groups only a small portion of its 
members. A population is a group of phenomena that have something in common. The term often refers to a group of 
people: examples are: all registered voters in a city, all members of the Barcelona Football Club, all the men who played 
golf at least once in the past year. But populations can refer to things as well as people: All items produced last 
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Tuesday by the company, all daily maximum temperatures in July for major Mexican cities, and all basal ganglia cells 
from a particular species (Lloyd, 1967; Badii et al., 2000). 
 
Often, researches want to know things about populations, but don’t have data for every person or thing in the 
population. If a company’s customer service division wanted to learn whether its customer were satisfied, it would not 
be practical (or perhaps even possible) to contact every individual who purchased one of their products. Instead, they 
might select a sample population. A sample is a smaller group of members of a population selected to represent the 
population. In order to use statistics to learn things about population, the sample must be random. A random sample is 
one in which every member of a population has an equal chance to be selected. 
 
A parameter is a characteristic of a population. A statistic is a characteristic of a sample. Inferential statistics enables us 
to make an educated guess about population parameter based on a statistic computed from a sample randomly drawn 
from that population. 
 
For example, suppose we want to know the mean income of the subscribers to a particular magazine- a parameter of a 
population. We draw a random sample of 100 subscribers and determine that their mean income is $ 27,500 (a statistic). 
We conclude that the populations mean income µ is likely to be close to $ 27,500 as well. This example is one of 
statistical inference. 
 
Sampling distributions 
Continuing with the above example, suppose that ten different samples of 100 people were draw from the population, 
instead of just one. The income means of these ten samples would not be expected to be exactly the same, because of 
sampling variability. Sampling variability is the tendency of the same statistic computed from a number of random 
samples drawn from the same population to differ (Badii et al., 2000). 
 
Suppose that the first sample of 100 magazine subscribers was “returned” to the population (made available to be 
selected again), another sample of 100 subscribers selected at random, and the mean income of the new sample 
computed. If this process were repeated ten times, it might yield the following sample means: 27,500, 27,192, 
28,736, 26,454, 28,527, 28,407, 27,592, 27,684, 28,827 and 27,809. 
 
These ten values are part of a sampling distribution. The sampling distribution of a statistic, in this case, of a mean, is 
the distribution obtained by computing the statistic for a large number of samples drawn from the same population 
(Taylor, 1961). 
 
We can compute the sample mean of this sampling distribution by summing the ten sample means and dividing by ten, 
which gives a distribution mean of 27,782. Suppose that the mean income of the entire population of subscribers to 
magazine is $ 28,000. We can infer that the first sample mean of $27,500 was not a bad estimate of the population mean 
and that the mean of the distribution of ten sample mean, $27,872, was even better. The more sample means included in 
the sampling distribution, the more accurate the mean of the sampling distribution becomes as an estimate of the 
population mean. 
 
Random and systematic error 
Two potential sources of error occur in statistical estimation, i.e., two reasons a statistic might misrepresent a 
parameter. Random error occurs as a result of sampling variability. 
 
The ten sample means above differed from the true population mean because of random error. Some were below the 
true value; some above it. Similarly, the mean of the distribution of ten sample means was slightly lower than the true 
population mean. If ten more samples of 100 subscribers were drawn, the mean of that distribution, that is, the 
mean of those means, might be higher than the population’s mean (Badii et al., 2000). 
 
Systematic error or bias refers to the tendency to consistently underestimate or overestimate a true value. Suppose that 
the list of magazine subscribers was obtained through a database of information about air travelers. The samples that 
you would draw from such a list would likely overestimate the population mean of all subscribers´ income because 
lower-income subscribers are less likely to travel by air and many of them would be unavailable to be selected for the 
samples. This example would be one of bias (Badii et al., 2000). 
 
Central Limit Theorem 
If the population of all subscribers to the magazine were normal, you would expect its sampling distribution of means to 
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be normal as well. But what if the population were non- normal? The Central Limit Theorem states that even if a 
population distribution is strongly non-normal, its sampling distribution of means will be approximately normal for 
large sample sizes (over 30). The Central Limit Theorem makes it possible to use probabilities associated with the 
normal curve to answer questions about the means of sufficiently large samples. 
 

According to the Central Limit Theorem, the mean of a sampling distribution of means is an unbiased estimator of the 

population mean. μm = μ. Similarly, the standard deviation of a sampling distribution of means is σm = σ / √n. The 
larger the sample, the less variable the sample mean. The mean of many observations is less variable than the mean of 
few. The standard deviation of a sampling distribution of means is often called the standard error of the mean. Every 
statistic has a standard error, which is a measure of the statistic’s random variability. For example, if the population 
mean of number of fish caught per trip to a particular fishing pond is 3.2 and the population standard deviation is 1.8, 

what are the population mean and standard deviation of 40 trips? μm = 3.2, and σm = 1.8 / √40 = 0.285. 
 
Properties of the normal curve 
Known characteristics of the normal curve make it possible to estimate the probability of occurrence of any value of a 
normally distributed variable. Suppose that the total area under the curve is defined to be 1. You can multiply that 
number by 100 and say there is a 100% chance that any value you can name will be somewhere in the distribution It 
should be noted that the distribution extends to infinity in both directions (Foroughbakhch & Badii, 2005). 
 
Similarly, because half of the area of the curve is below the mean and half is above it, you can say that there’s a 50% 
chance that a randomly chosen value will be above the mean and the same chance that it will be below it. It makes sense 
that the area under the normal curve is equivalent to the probability of randomly drawing a value in that range. 
The area is greatest in the middle, where the “hump” is, and thins out toward the tails. That is consistent with the fact 
that there are more values close to the mean in normal distribution than far from it. 
 
When the area of the standard normal curve is divided into sections by standard deviations above and below the mean, 
the area in each section is a known quantity. As explained above, the area in each section is the same as the 
probability of randomly drawing a value in that range. For example, .3413 of the curve falls between the mean and one 
standard deviation above the mean, which means that about 34% of all the values of a normally distributed variable are 
between the mean and one standard deviation above it. It also means that there is a .3413 chance that a value drawn at 
random from the distribution will lie between these two pints. 
 
Sections of the curve above and below the mean may be added together to find the probability of obtaining a value 
within (plus or minus) a given number of standard deviations of the mean. For example, the amount of curve area 
between one standard deviation above the mean and one standard deviation below is .3413 +.3413 =.6826, which means 
that exactly 68.26% of the values lie in that range. Similarly, about 95% of the values lie within two standard 
deviations of the mean, and 99.7% of the values lie within three standard deviations. 
 
In order to use the area of the normal curve to determine the probability of occurrence of a given value, the value must 
first be standardized, or converted to a z- score. To convert a value to a z-score is to express it in terms of how many 
standard deviations it is above or below the mean. After the z-score is obtained, its corresponding probability may be 
looked up in a table. The formula to compute z-score is: z = (x – μ)/σ, Where x is the value to be converted, µ is the 
population mean, and  is the population standard deviation. 
 
For example, a normal distribution of retail store purchases has a mean of $14.31 and a standard deviation of 6.40. 
What percentage of purchases was under $10? First, compute the z-score: z = (x – μ)/σ = (10 – 14.31) / 6.40 = -0.67. 
The next step is to look up the z- score in the table of standard normal probabilities. The standard normal table lists the 
probabilities (curve areas) associated with given z-scores. The answer is that about 25% of the purchases were under 
$10. If you had wanted to know the percentage of purchases above a certain amount? Approximately 75% of the 
purchases were above $10. 
 
Normal approximation to the binomial distribution 
Some variables are continuous that there is no limit to the number of times you could divide their intervals into still 
smaller ones, although you may round them off for convenience. Examples include age, height, and cholesterol level. 
Other variables are discrete, or made of whole units with no values between them. Some discrete variables ate the 
number of children in a family, the sizes of televisions available for purchase, and the number of medals awarded at the 
Olympic Games. 
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A binomial variable can take only two values, often termed successes and failures. Examples include coin flips that 
come up either heads or tails, manufactured parts that either continue working past a certain point or do not, and 
basketball tosses that either fall through the hoop or do not. The outcomes of binomial trails have a frequency 
distribution, just as continuous variables do. The more binomial outcomes there are (for example, the more coins you 
flip simultaneously), the more closely the sampling distribution resembles a normal curve. You can take advantage of 
this fact and use the table of standard normal probabilities to estimate the likelihood of obtaining a given proportion of 
successes. You can do this by converting the test proportion to a z-score and looking up its probability in the standard 
normal table (Foroughbakhch & Badii, 2005). 
 
The mean of the normal approximation to the binomial is μ = n , and the standard deviation is σ = [n, (1 - )]1/2, 
where n is number of trails and  is the total number of successes in the population dived by n. The approximation will 
be more accurate the larger the n, and the closer the proportion of successes in the population to 0.5. For example, 
assuming an equal chance of a new baby being a boy or a girl (=0.5), what is the likelihood that more than 60 out of 
the next 100 births at a local hospital will be boys? z = (x – μ)/σ = (60 – (100(0.5))/ [100(0.5)(1-0.5)]1/2 = 10/5 = 2. 
Based on the normal curve Table, a z-score of the 2 corresponds to a probability of 0.9772. Then, there is a 0.9772 
chance that there will be 60% of fewer boys, which means that the probability that if the assumption that the chance of a 
new baby being a girl is the same as it being a boy is correct, the probability of obtaining 60 or fewer girls in the next 
100 births is also 0.9772 (Foroughbakhch & Badii, 2005). 
 

CONCLUSION 
 
We live in a world that is governed by the rules of probability. In fact, only two events, i.e., death and tax payment are 
deterministic events where there is no escape from them. Decision making with regards to any other event, 
phenomenon, process, object, etc. is associated with probability of committing error. The point in question is to be able 
to estimate the level of this error and preferably place a range within which we are able to locate the probability of 
finding the parameters under study. Therefore, a grasp of the fundamentals of probability theory is of paramount 
relevance to all who do experimental sciences. 
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Abstract  
The present study was aimed at polygalacturonase production from Aspergillus nomius 
MR103 under solid state fermentation. A total of 57 fungal strains were obtained from 
mangrove soils collected from Gilakaladindi and Malakayalanka of Krishna District An-
dhra Pradesh.   For the isolation of fungi these Soil samples were serially diluted and 
plated on pectin agar media plates.  Among them, the isolate which showed maximum 
polygalacturonase activity was selected for this study. This strain was identified as A. 
nomius MR 103 by 18S rRNA sequences analysis. Pectin rich agro-industrial wastes like 
apple peel, citrus peel, orange peel, wheat bran, rice bran and sugarcane bagasse were 
used as substrates for polygalacturonase production by A. nomius MR 103. This strain 
was inoculated into the nutrient broth containing agro industrial wastes under solid state 
fermentation and amount of Polygalacturonase production was estimated. Maximum en-
zyme production of 4.83 IU/mg was recorded at pH 7.0 and temperature 35⁰C after 7 
days of incubation, when orange peels were used as substrate.  Addition of carbon and 
nitrogen sources to orange peel media improved the Polygalcturonase production.  
Sucrose as carbon and peptone as nitrogen sources were proved  to be the best for  
maximum production of Polygalcturonase by A. nomius MR 103 on orange peel sub-
strate. Utilization of agro-industrial by-products provided the establishment of a cost-
efficient and sustainable process for enzyme production.  
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INTRODUCTION  
Production of pectinase from various agro wastes 
under submerged and solid state fermentations. 
Solid state fermentation (SSF) condition occurs 
only the absence of water and is the process of 
cultivation of microbes grew well and produce 
maximum enzyme. SSF is cheap and best method 
for production of industrially important enzymes. 
Polygalacturonase (PG) production is reported to 
be significantly higher in solid state fermentation 
than in submerged fermentation (Castilho et al., 
2000). Production of pectinase from Aspergillus 
species are very interesting in nowadays. India 
being an agricultural country produces millions of 
tons of fruits and vegetables annually. Pectin rich 
sources are rice bran, wheat bran, sugarcane ba-
gasse, mango, apple, citrus and bananas are the 

highest yielding fruits in India. Millions of tons of 
agro wastes were throughout the environment. 
The enzymes that degrade pectic substances are 
known as pectic enzymes are wider spread in fun-
gi, bacteria and nematodes (Akhter et al., 2011; 
Batal et al., 2013).  
The pectic enzymes which are classified into two 
types i.e. pectin esterases and polygalacturonas-
es.  The primary cell wall of the citrus fruits is 
mainly composed of pectin and these pectins are 
used in industrially by nutritional and gelling agent 
due to their properties (Mohnen, 2008). The major 
components of citrus peels are carbohydrates and 
proteins and the fats are low components. Citrus 
peel was used as a substrate under Solid State 
Fermentation by microorganisms produce pecti-
nases (Aguilar and Huitron, 1990). Different types 
of microorganisms such as bacteria and fungi pro-
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duce different types of enzyme as each of them 
has different biological process. Fungi usually 
produce hydrolytic enzymes such as pectinase, 
cellulose and xylanase. Pectinases are enzymes 
with a wide range of applications in the food and 
beverages industries (Castilho et al., 1999). 
Pectinases have been used in juice and wine pro-
cessing for the last 70 years. They are extensively 
used in food industry to increase juice yields, to 
accelerate juice clarification and to produce con-
centrates from grapes, berries, pears, green pep-
pers and citrus fruits. These have wide applica-
tions in the food industry for clarification of fruit 
juices, wines, coffee and tea fermentations 
(Alkorta et al., 1998; Whitaker, 1984) and extrac-
tion of essential oils (Jayani et al., 2005). Pecti-
nases are also used to increase the colour of juic-
es, promoting antioxidants formation, favour of the 
colour and flavour of the components. 
Production of enzymes from agro-industrial 
wastes contain huge amount of pectinase cellu-
lose, xylanase and hemi cellulose which serve as 
inducers. Researchers studied the several agro 
wastes, mainly citrus peel (Jansen, 1954), apple 
pomace (Hours, 1988) coffee pulp (Boccas et al., 
1994) and Orange peel (Batal et al., 2013) were 
used for the production of pectinases.  
The present investigation was aimed to study the 
optimization studies for the polygalacturonase 
production from A. nomius MR 103 cultured on 
different agro waste substrates to produce pecti-
nase under Solid State Fermentation. The sub-
strates that were used in this study are Apple 
peel, citrus peel, orange peel, wheat bran, rice 
bran and sugarcane bagasse. We report the nutri-
tional and environmental and optimization condi-
tions requirement in pectinase yield from the sub-
strates which were incubation period, pH and tem-
perature. The effect of carbon and nitrogen 
sources on the production of pectinases was also 
studied. 

MATERIALS AND METHODS 

Chemicals, components and agro-industrial 
wastes: Analytical grade chemicals and compo-
nents are used in this study. The agro industrial 
wastes like i.e., Apple peel, citrus peel, orange 
peel, wheat bran, rice bran and sugarcane ba-
gasse were collected from a local fruit market and 
were packed on newspapers for further analysis. 
All of the collected materials were crushed, sever-
al times washed with hot water, oven dried (at 70 ⁰C), then ground into a mixture by using pistil and 
mortar. Samples were stored in sterilized contain-
ers and used for further experiment. 
Mangrove sediments Collected from Gilakaladindi 
and Malakayalanka of Krishna District were taken 
up to depth of 20 cm after removing approximately 
3cm of the soil surface.  Soil samples were ob-
tained from 6-10 cm depth and carry to laboratory 

by using sterile bags and are dried at room tem-
perature. One gram mangrove soil sample was 
taken into 100 ml of sterile distilled water and the 
suspension was kept in rotatory shaker for 30 
minutes.  One ml of suspension with 9 ml of sterile 
water was used for the serial dilution process. 
Serial dilutions were prepared up to 10-4 dilutions. 
0.1 ml soil suspensions of 10-3 and 10-4 dilutions 
were inoculated on Czepak dox Agar plates and 
spreaded with the help of a spreader. The plates 
were incubated at 35 ± 2°C for 7 days were ob-
served for fungal colonies. Pure colonies were 
transferred into slants, further screened for extra-
cellular polygalacturonase using pectin agar me-
dia. The fungal strain Aspergillus nomius MR 103 
was identified by 18 S rRNA sequencing and the 
sequence was deposited in NCBI Gen bank with 
accession number of MK192017.  
Polygalacturonase production: Polygalac-
turonase production was carried out in 250 ml of 
conical flask  containing 50 ml of  pectin broth me-
dium, which consist of the following constituents 
(g/L) : (NH4)2 SO4 (1g), K2HPO4 (1g), KCl (0.5g), 
NaCl (5g), MgSO4 (0.5g), FeSO4 (0.01g), and Cit-
rus pectin (5 g). The flasks were inoculated with 1 
ml of fungal suspension and then incubated at 30°
C under shaking condition (2000 rpm) for 7 days. 
The polygalacturonase activity was determined in 
the supernatants by performing the standard poly-
galacturonase assay.  
Polygalacturonase assay: Polygalacturonase 
activity of the fungal growth was assayed by the 
method of Miller (1959). By using pectin as a sub-
strate the enzyme activity was determined. 1 ml of 
1% pectin as a reaction mixture was prepared in 
sodium acetate buffer (0.1 M with pH 5.5) and 
suitably diluted to the crude enzyme which were 
incubated at 40º C in water bath for 20 minutes 
and the reaction mixture was stopped with 3ml of 
Di Nitro Salicylic Acid solution (DNS). 
Then the mixture was boiled for 5 min, and 1ml of 
sodium potassium tartarate was added and 
cooled. The colour intensity was measured at 540 
nm using UV-visible spectrophotometer. For the 
calculation of enzyme activity (IU/mg) as the 
amount of enzyme required to release 1 mi-
cromole (μmol) is equivalent of galactouronic acid/ 
minute. 
The reaction mixture was prepared with 1 ml of 
1.2 %w/v pectin in 1 mL of 0.1M citrate –
phosphate buffer with pH 5.0 and 1 mL of crude 
enzyme solution. Control conical flasks were 
maintained with same amount of substrate added 
with 1 ml of culture filterate which was boiled for 
20 minutes. Both the conical flasks (Experimental 
and control flasks) were incubated at 35 °C for 3 
hours. By using 3, 5-dinitrosalicylic acid (DNSA) 
reagent the amount of reducing sugar released 
into the reaction mixture was determined. One unit 
of PG activity considered as the amount of en-
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zyme (1 ml) which liberate reducing sugars equiv-
alent to 1 mg galacturonic acid/minute under 
standard assay conditions. 
Solid state fermentation: Solid state fermenta-
tion was carried out in a 500 ml conical flask con-
taining Czepak dox broth along with 5 g each of 
orange peel, apple peel, wheat bran, rice bran 
and sugarcane bagasse in separate flasks. Then 
the test strain A. nomius MR103 was inoculated 
on the flasks. These flasks were then incubated at 
35⁰C temperature for 7 days. The experiments 
were conducted in triplicate.  
Optimization studies for polygalacturonase 
production: In the present study an attempt was 
made to investigate the effect of various parame-
ters including incubation period, pH, temperature, 
carbon (Galactose, glucose, fructose, sucrose, 
lactose, starch and cellulose) and nitrogen 
sources (Ammonium sulphate,  ammonium  ni-
trate, yeast extract, beef extract, peptone potassi-
um chloride and sodium nitrate) on polygalac-
turonase production in Solid State Fermentation 
using orange peel waste (selected from initial 
screening trial experiment) as substrate for en-
zyme production by A. nomius MR103. 

RESULTS AND DISCUSSION  
Among the total of 57 fungal strains isolated from 
mangrove soils of Gilakaladindi and Malakaya-
lanka, Krishna district, Andhra Pradesh which 
were  screened for the pectinolytic activity on pec-
tin agar media, the strain MR 103 showed maxi-
mum zone of inhibition on the plates and the 
strain A. nomius was confirmed by 18S rRNA se-
quencing analysis. The phylogenetic tree con-
structed based on 18S rRNA gene sequences 
revealed that it was identified as A. nomius MR 
103 as the present strain shown 100% relation 
with it (Fig.1).  Much work was published on poly-
galacturonase production from different Aspergil-

lus species. For the first time we are reporting the 
polygalacturonase production from A. nomius MR 
103 under solid state fermentation. 
Further the enzyme production was observed by 
different media supplemented into the various 
agro wastes like Orange peel, Citrus peel, Wheat 
bran, Rice bran and sugarcane bagasse. Among 
them orange peel containing the medium support-
ed maximum polygalacturonase production (4.83 
IU/mg) by A. nomius MR 103 at 35 ⁰C tempera-
ture after 7 days of incubation (Table-1). Phutela 
et al., (2005) reported the highest polygalac-
turonase production by A. fumigatus from decom-
posing orange peels. Thangaratham and Ma-
nimegalai 2014 also reported that the fungal 
strains A. oryzae and A. flavus species showed 
maximum pectinase production (0.79 U/ml) in 
pineapple substrate under solid state fermenta-
tion. For the production of PG by using citrus 
peels, as reported by Batal et al., (2013) the pec-
tin lyase production from A. niger was maximum 
at 96 hours of incubation at 30⁰C temperature. 
Sandhya and Kurup et al., (2013) also reported 
that the pectinase from Aspergillus and Penicilli-
um species had maximum enzyme production 
under solid state fermentation used as fruit and 
vegetable wastes. 
Effect of incubation period on polygalac-
turonase production: The present strain exhibit-
ed the maximum polygalacturonase production 
(4.83 IU/mg) after 7 days of incubation.  While the 
increase in incubation time, growth of the fungus 
also increased with increased biomass upto 7 
days (Table-2).  However there was a concomi-
tant increase in enzyme production with increase 
in incubation period upto 8 days. The enzyme 
production was reduced after 8 days of incuba-
tion. The difference in incubation period for en-
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Fig. 1. Phylogenetic tree based on 18S rRNA se-
quences of the genus ASPERGILLUS obtained from 
BLAST search showing the position of isolate (EO3 
MR103) and related to Aspergillus nomius MR103. 

Table 1. Screening of Agro wastes for the polygalac-
turonase production of Aspergillus nomius MR103 at 
35⁰C after 7 days of incubation. 
Substrates Polygalacturonase pro-

duction (IU/mg) 
Orange peel 4.83 
Apple peel 1.80 
Citrus peel 1.94 
Wheat bran 1.88 
Rice bran 1.56 
Sugarcane bagasse 2.01 

Table 2. Effect of incubation period on polygalac-
turonase production Aspergillus nomius MR103 at 
35⁰C in orange peel amended media. 
Incubation 
time (Days) 

Biomass pro-
duction (mg/ml) 

Polygalacturonase 
production (IU/mg) 

4 90 2.42 

5 98 3.88 

6 102 4.02 

7 100 4.83 

8 98 4.39 

9 95 3.90 
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zyme production reported for different fungi may 
be due to species difference or substrate differ-
ence. Thangaratham and Manimegalai (2014) 
reported that the maximum pectinase production 
(0.79U/ml) by A. flavus at 7 days of incubation. 
Effect of pH on polygalacturonase production: 
Polygalacturonase production was recorded at pH 
5.0 with 1.3 IU/mg in A. nomius MR103.  The en-
zyme production increased with increase in pH 
from 5 to 7 and reached maximum enzyme pro-
duction of 4.83 IU/mg (Table-3). Though the bio-
mass production was increase up to pH the en-
zyme production enhanced increased enzyme 
production upto pH 7.0.  With further increase in 
pH the enzyme production decrease along with 
biomass. For A. nomius MR 103 neutral pH was 
ideal for high production of enzymes. However 
Anand et al., (2016) reported that alkaline pH of 
10.0 found to be suitable for polygalcturonase 
production from A. fumigatus. 
Effect of temperature on polygalacturonase 
production: Polygalacturonase production by 
Aspergillus species majorly depends on tempera-
ture. Different temperature ranges (20, 25, 28, 32, 
35, 37 and 40⁰C) were maintained for the enzyme 
production. Maximum enzyme activity of 4.83U/ml 
was observed at 35⁰C. At the initial temperature 
of 20⁰C A. nomius MR103 showed the enzyme 
production of 1.09 IU/mg and also showed en-
zyme activity even at 40⁰C temperature (Table-4). 
In solid state fermentation using wheat bran and 
potato starch A. niger showed maximum enzyme 
activity at 40⁰C temperature (Akhter et al., 2011). 
Similarly by using agro wastes for the PG produc-
tion was also reported by Pedrolli et al., (2008) 

and Nighoskar et al., (2006). The two Thermo-

stable strains of A. aculeatus and Fusarium ox-
ysporum species could produced enhanced en-
zyme yield even at higher temperature i.e. 60 to 
65 ⁰C. The difference between temperature rang-
es may be due to the genetic difference of various 
species as reported by Ahmed et al. (2016).   
Effect of carbon and nitrogen sources on  
polygalacturonase production: Among the dif-
ferent Agro- industrial wastes tested, orange peel 
supported maximum growth of A. nomius MR 103 
showed enzyme production. Among the different 
additional carbon sources glucose, sucrose, malt-
ose, arabinose, fructose, xylose and galactose 
added to the orange peel medium (Table-5).  Su-
crose supported the highest enzyme production 
(4.90 IU/mg) followed by glucose with 3.54 IU/mg. 
Among the mono, di and polysaccharides tested, 
the present strain utilized disaccharides followed 
by mono and polysaccharides. Different nitrogen 
sources (Sodium nitrate, Ammonium sulphate, 
potassium chloride, peptone, Yeast extract and 
beef extract) were screened for PGA activity. Max-
imum enzyme production (5.94 IU/mg) was rec-
orded when peptone was used as nitrogen 
source. Peptone contains various amino acids that 
release nitrogen for the growth of fungi reported 
by the researchers (Martin et al., 2004). 
Patil and Dayanand (2006) observed the pecti-
nase production under SSF and SMF, By using 
the substrates lemon peel, sorghum stem and 
sunflower head addition of carbon sources su-
crose and the nitrogen source ammonium sul-
phate induced the higher level production of pecti-
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Table 3. Effect of pH on polygalacturonase produc-
tion by Aspergillus nomius MR103 at 35⁰C in orange 
peel amended media. 
pH Biomass produc-

tion (mg/ml) 
Polygalacturonase 
production (IU/mg) 

5.0 95 1.30 
5.5 110 1.88 
6.0 120 2.02 
6.5 102 3.47 
7.0 98 4.83 
7.5 92 4.17 
8.0 80 3.90 

Table 4. Effect of temperature on polygalacturonase 
production by Aspergillus nomius MR103. 
Temper-
ature °C 

Biomass pro-
duction (mg/ml) 

Polygalacturonase 
production (IU/mg) 

20 72 1.09 
25 80 2.22 
28 86 3.49 
32 95 3.00 
35 106 4.83 
37 115 2.16 
40 100 1.85 

Table 5. Effect of carbon sources on polygalac-
turonase production by Aspergillus nomius MR103. 
Carbon 
sources(1.0%) 
  

Biomass 
production 
(mg/ml) 

Polygalac-
turonase produc-
tion (IU/mg) 

Control 18 0.47 
Fructose 103 2.45 
Galactose 122 2.38 
Glucose 95 3.54 
Lactose 88 3.05 
Sucrose 111 4.90 
Starch 100 1.88 
Cellulose 98 1.56 

Table 6. Effect of nitrogen sources on polygalac-
turonase production by Aspergillus nomius MR103. 
Nitrogen sources
(0.5%) 

Biomass 
production 
(mg/ml) 

Polygalac-
turonase pro-
duction (IU/mg) 

Control 110 0.42 

Ammonium sulphate 80 3.86 

Ammonium nitrate 98 2.95 

Beef extract 120 2.59 

Peptone 103 5.94 

Potassium chloride 115 2.80 

Sodium nitrate 154 4.23 

Yeast extract 123 5.60 
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nase by Aspergillus niger for both solid and sub-
merged fermentation systems. In the present 
study Aspergillus nomius MR 103 also produced 
maximum amount of Polygalacturonase by using 
carbon source (sucrose) and nitrogen sources 
(peptone). This may be due to that suitable car-
bon and nitrogen sources under fermentation con-
ditions for Polygalacturonase production and their 
concentrations are also powerful factors that regu-
late the synthesis of enzymes as reported by 
Mikiashvili et al. (2005) and Iqbal et al. (2011). 

Conclusion  
In conclusion, solid state fermentation is preferred 
because of simple technique, low capital invest-
ment and end- -product inhibition, better product 
recovery, and maximum quality production. The 
enhanced enzyme production was obtained only 
in the presence of cheaper substrate like orange 
peel. Seven days of incubation period, pH 7.0 and 
temperature 35⁰C were optimum conditions for 
polygalacturonase production. Addition carbon 
and nitrogen sources, sucrose and peptone in 
orange peel medium greatly enhanced the en-
zyme production. 
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ABSTRACT 
 
After the announcement of new Industrial Policy in in 1991, there was a great economic turmoil in the 
country. A number of private and foreign banks started to operate in the country and this has increased the 
competition to certain level, but then again it was an essential condition for such banks that they have to 
follow the rules and regulations laid down by the Reserve Bank of India. Since then private banks are 
sharing the fruits of profit and liquidity with public sector banks and it is stated that the corporate structure 
of private banks is helping them to improve the financial performance. This present study will evaluate the 
financial performance of banks, the researcher has considered top 10 banks and evaluated the financial 
results for 10 years i.e. 2009-10 to 2018-19 and CAMEL model is used to rank the selected components. 
 

Keywords: Public Sector Banks, CAMEL Model, Financial performance. 
 
 
 

INTRODUCTION 
 
Banking system of any economy is considered as the backbone. All the measures taken by the respective 
governments for the growth and development of the economy are governed, regulated and financed by the banking 
system. On the other hand circulation of money is also the responsibility of banking system, banks use to promote 
savings among general public and provide them with some interest and other related benefits. As far as economic 
scenario of any country is concerned, it is dynamic in nature because the value of currency keeps on changing and 
the effect of this change can be experienced in the overall money market. As a matter of fact money market is 
governed by central bank of the country, RBI (Reserve Bank of India) is the central bank in case of India. After the 
announcement of new Industrial Policy in 1990 and the amendments of the same in 1991, there was a great 
economic turmoil in the country. A number of private and foreign banks started to operate in the country and this 
has increased the competition to certain level but then again it was an essential condition for such banks that they 
have to follow the rules and regulations laid down by the Reserve Bank of India, apparently RBI is in the process of 
providing quarterly guidelines for the proper functioning of respective banks. In order to activate the nationalized 
banks and welcome the private and foreign banks, Narasimham Committee (one) was constituted in 1991 and some 
of the reforms were brought about in the overall banking system of the country, then again in 1998 Narasimham 
Committee (Two) was constituted and some of the major reforms were constituted in the banking system of the 
country. Both the committees were determined to move the banking system of the country in a positive direction 
and for this they recommended that there should be more transparency in the banking system and approach of all 
the banks should be based on basic orientation of the market as such because after 1991, not only banks, many other 
type of private and foreign businesses started to operate in the country and there was a skeptical need of a 
particular banking system that can support this changeover. Then on the other hand strong regulatory framework 
was recommended by these two committees. 
 
The main aim of banking system in the country is to mobilize savings and credit creation, in the present scenario 
banking services are converted into products and different divisions of the banks are working separately for the 
same. Then on the other hand the banking system of the country is liable to motivate investments in open market 
and in this regard RBI is having very clear and straight forward directive. In the starting of 21st century 
‘Financial Inclusion’ is one of the biggest task for all types of banks in the country and this measure has created a 
major opportunity, for the rural and deprived section of the society to become an integral part of overall financial 
system of the country. 

 
This study will evaluate the financial performance of public sector banks in the country and also analyze the growth 
of the same in the in the present scenario. 
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LITERATURE REVIEW 

 
Subramanyam (2014) conducted a study on the increasing NPAs of Indian commercial Banks for the period of 10 
years i.e. 2000 to 2010. Findings of the study stated that the main reason for increasing the NPAs of Indian 
commercial Banks is the fair value accounting of the assets of the banks and the liberal credit policies of the 
respective banks. Rather this situation can be handled by revamping the asset management system. 
 
Kumar et al (2015) conducted a study on the Credit risk management system of Indian banks, this was a 
quantitative study and findings of the study stated that there is a need to improve the basic CRM related operations 
at the level of transactions and development of portfolio, this will improve the situation of CRM system of a 
given banks and the efficiency of CRM executives will be increased. This study was conducted on CRM officials 
and 30 different banks and the study period was 2008. The researcher also evaluated the credit related policies of 
the smapled banks and conducted a survey of CRM officials. 
 
Objective 
The objective of the study is to evaluate the financial performance of the selected public sector banks of India and 
also to analyze the profitability situation of the overbanking system. 
 

RESEARCH METHODOLOGY 
 

Data 
This study is based on secondary data. Annual reports of the selected banks and respective websites were used as a 
source for collecting this data. 
 

Sources of Data 
The main sources of data were as follows: 

1. Annual report of selected banks 

2. www.moneycontrol.com 

3. www.financiaexpress.com 

4. Research papers from reputed national and international journals 

5. Other published and unpublished sources 
 
Time Period 
Due to the constraint of time and resources the researcher as considered the ten years period for the evaluation of 
data, the respective time period is 2009-10 to 2018-19. 
 

Sample 
Top 10 public sector banks (as per the ratings of www.moneycontrol.com ) are chosen for conducting the 
study. 
 
 
Tools of analysis 

1. CAMEL model. 

2. Regression Analysis 
 
CAMEL Model 
CAMEL is the abbreviation for Capital adequacy, Asset quality, Management, Earnings and Liquidity. Under this 
model the selected banks are provided with ratings from 1-5 and a cumulative rank of all the banks is also 
calculated. Apparently in late 1990s ‘S’ was added to CAMEL and this ‘S’ stands for ranging the ‘Sensitivity to 
Market Risk’ and since then the name of CAMEL was changed to CAMELS. 
 
Data Analysis and Interpretation 
 

Table.1: CAMELS Ranking of Selected Banks 
 

S.No 
. 

Bank C A M E L S Average  CAMELS 

Rank Rank 
1. Punjab National 

Bank 
29 35 25 15 29 21 27 31 

2. Bank of Baroda 19 18 7 4.5 16 26 15.07 8.5 

http://www.moneycontrol.com/
http://www.financiaexpress.com/
http://www.moneycontrol.com/
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3. Canara Bank 17 21 15.9 25 31 36 24.18 25 
4. Union Bank

 of India 
34 29 11 31 40 38 31 38.5 

5. Bank of India 42 18.5 39 35 4 10.5 25 27 
6. Indian Bank 14 12.5 17 23 26 33 21 23.50 
7. Central Bank of India 45.5 45 43 41 10 21 34 43 

8. Bank of 
Maharashtra 

9 8.5 4 16 31 12. 
5 

13 5 

9. Oriental Bank of 
Commerce 

44 42 25 34.5 21 31 33.50 41 

10. Indian Overseas 
Banks 

10 17.5 27 12.5 2 20 15 5 

Source: website of RBI and www.moneycontrol.com 
 
Table 1 shows the CAMELS ranking of selected public sector banks and the cumulative results show that the 
average rating of Bank of Baroda is highest and it can be inferred that on the basis of financial performance Bank of 
Baroda is performing better as compared to other public sector banks. This also states that the profitability and 
liquidity of Bank of Baroda is comparable to Punjab National bank and central banks of India, then on the other 
hand earning of IOB are better, but then again BOB stands as a consistent performer during the study period and 
selected group of banks. 
 

Table 2: Regression Statistics of Ranking in table 9.1 
 

Return on Assets Coefficient S.E. 
(Standard Error) 

Value of ‘t’ P 
(if p>t) 

Capital 
Adequacy 

0.0795 0.034 3.978 - 

Quality of 
NPA 

0.214 0.016 -11.5039 - 

CDR 0.068 0.00291 0.304 0.752 
Liquidity 0.063 0.0852 0.7723 0.395 
Const. 0.178 0.2953 -0.421 0.568 

 
As can be seen form the above table of regression analysis, ROA is quoted as dependent variable and remaining are 
the independent variables. Now the values in the form of coefficient state that CAD and NPA are statistically 
significant and ROA can be stated and explained on the basis of the same. Then on the other hand the coeff. Of 
liquidity is not in the comfortable zone and states that the quotients are not significant in explaining the ROA. 
 

Table 3: Test Statistics (Mann Whitney U test) 
 

Component M-W Variable Z Score p-Value 

CAMELS Rank 174.58 -0.682 .297 

      Source: Output of SPSS Ver. 22.0 
 
As per the results of Mann Whitney U test, given in table 3, it can be seen that at the 95% of significance level the 
Z –score lies within the limits of ±1.96 which is an acceptable limit and the p-value of the same is 0.297 or more 
than 5% level of significance. This proves that the test results are in right direction and motivates for the 
acceptance of the assumption and in comprehension with the results of CAMEL Ranking. 
 

CONCLUSION 
 
Banking system of a country is the basic skeleton of economic structure and is very important for the circulation of 
currency and creation of credit. In the present scenario the banks are becoming the hub of financial inclusion and 
many of the public and private sector banks are providing their helping hands in this regard. This present study 
states that the public sector banks of India are in better situation, as far as liquidity and profitability is concerned, 
but then again rising NPAs of the public sector banks is a major issues. The analysis of data states that Bank of 
Baroda and Punjab National banks are the best performers on the fronts of profitability and Indian Overseas bank is 
good in case of earnings. Then on the other hand the results of regression analysis also agree to the ranking of 
CAMEL ratings and state the negative effect of NPA on the overall performance of the selected banks. 
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ABSTRACT 
 
The leaf extract of Agave sisalana was tested as a larvicide against three vector mosquito species 
viz.,Anopheles stephensi, Culex quinquefasciatus and Aedes aegypti. Preliminary results showed that the2% 
dilution of the leaf extract produced 100% mortality of IIIrd instar larvae of An. stephensi and 1%dilution 
produced 100% mortality in case of Cx. quinquefasciatus and Ae. aegypti. For furthe r bioassays, the LC50 
value of dried crude, methanol and petroleum ether extracts of Ag. sisalanaleaves were determined against 
IIIrd/IVth instar larvae of An. stephensi, Cx. quinquefasciatus and Ae.aegypti and these values were 75, 86 & 
76 ppm; 36, 82 & 220 ppm and 27, 51 & 31 ppm,respectively. The present study revealed that Ag. sisalana 

leaf extract possess larvicidal activity against Cx. quinquefasciatus, Ae. aegypti and An. stephensi and can be 
exploited for their control under integrated approach of vector control. 
 
Keywords: Mosquito larvicide, Agave sisalana, Anopheles stephensi, Culex quinquefasciatus and Aedes 

aegypti. 
 
 
 

INTRODUCTION 
 
During the last two decade, mosquito–borne diseases like malaria, filaria, dengue,chikungunya and Japanese 
encephalitis etc. are re-emerging in India and other tropical countries due to various factors [1, 2, 3]. The methods 
used to control these vectors for the interruption of disease transmission include indoor residual spray (IRS) with 
synthetic organic chemical insecticides, insecticides treated bed nets (ITBNs) and larvicides to control immature 
stages of these mosquitoes. Synthetic organic chemical insecticides have been in use since long for the control of 
these vector mosquitoes, which have resulted in problem of resistance and also these insecticides are harmful to 
environment and mankind [4, 5, 6, 7, 8, 9]. Vector-borne disease transmission depends on the degree of man-vector 
contact. For the protection against mosquitoes their population must be controlled by using effective methods. In 
recent years there has been much interest in natural insecticides derived from plants which are biodegradable, easily 
available at low cost, and safe for human health. 
 
Various studies on the natural plant products as larvicides against mosquito vectors have been reported [10, 11, 12, 
13, 14, 15]. However, more concerted efforts would be needed to make these environment friendly compounds 
viable for field use and for large scale vector control operations. 
 
The genus Agave has more than 275 species distributed in different continents of the Word, of which Agave 
sisalana, Agave cantala, Agave Mexicana, Agave veracruz and Agave americana occur in India. Among these 
Agave sisalana, also known as sisal, is most prevalent species in India. Sisal was introduced in India by Portuguese 
in the 15th century. 
 
Ag. sisalana plant has a stalk on which the succulent leaves are arranged spirally. Its dimensions are about 1 to 2 
meters in height, with a diameter of about 20 cm. The lanceshaped leaf growing out from the stalk in a dense 
rosette, are fleshy and rigid, with dark green colour [16]. It can establish itself and easily grow in different states of 
our country covering sub humid to arid and semiarid regions. In India the plant is found mainly in the states of 
Orissa, Madhya Pradesh, Chhattisgarh, Andhra Pradesh, Bihar, Jharkhand, Maharashtra, Karnataka and Tamil Nadu 
including Delhi. 
 
In India, this variety of cactus i.e. Ag. sisalana is planted in rows on the bunds, as a soil conservation and field 
protection plant against predatory animals. Sisal provides employment opportunities in off- seasons in remote tribal 
and forest areas for tribes. The leaves of sisal yield a strong fibre which is traditionally used for making ropes, 
cordage and twines. It is also being used to manufacture coarse fabrics, rugs, carpets, handicrafts, mats, fishing nets 
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etc [16]. The leaf contains several steroidal sapogenins. Sisal waste and the juice extracted from the leaf pulp by 
decortications of fresh leaves are the commercial source of sapogenins [17]. Preliminary pharmacological 
investigation showed that the juice of the leaf can bring down the blood pressure and it is also used as an antiseptic 
and is taken to stop the growth of bacteria in the stomach and intestine, stimulates their intestinal movements, 
treatment of indigestion, flatulence, constipation, jaundice and dysentery. The root is diaphoretic and diuretic and it 
is used in the treatment of syphilis. It possesses embolic properties and may be used as an abortifacient as it 
activates the uterine motility [17, 18]. 
 
The   present   communication   reveals   the   mosquito   larvicidal properties of Ag. sisalana leaf extract to test its 
role as a larvicide against three mosquito vectors species viz., Anopheles stephensi, Culex quinquefasciatus and 
Aedes aegypti. 
 

MATERIALS AND METHODS 
 
Ag. sisalana leaves were collected from the plants located in north east area of Delhi. These leaves were washed 
with tap water, cleaned thoroughly, cut into small pieces and immediately ground using a pestle and mortar. The 
leaf extract was filtered through a muslin cloth and filtrate was used for the experiments. Preliminary experiment 
with this extract was undertaken to determine the larvicidal activity by making serial dilutions viz., 2, 1, 0.5, 
0.25, 0.125 and 0.0625%(ml/100ml) which were used for larval bioassay against I/ II and III/ IV larval stages of An. 
stephensi, Cx. quinquefasciatus and Ae. aegypti. 
 
For further bioassay, 560ml leaf extract obtained from 733.35gram fresh leaves of Ag. sisalana after grinding, was 
divided in to three parts (160, 200 and 200ml). First part of the leaf extract was dried to obtain 22.87gm dried crude 
extract which was used after making dilutions viz., 500, 250, 125, 62.5, 31.25, 15.62 and 7.81 ppm (mg l-1) into 
distilled water. Second and third part of the leaf extract was extracted three times with 600 ml each of methanol and 
petroleum ether solvents using 200ml separator funnel and was dried with the help of rotary vacuum evaporator to 
obtain the active moiety in crude dried form as methanol extract (17.29 g) and petroleum ether extract (15.76 g). 
Different test dilutions viz., 500, 250, 125, 62.5, 31.25, 15.62 and 7.81ppm were prepared in distilled water 
separately for methanol and petroleum ether extracts. Each bioassay was done separately to determine the efficacy 
of the dried crude extract and the methanol and petroleum ether extract against III/ IV larval stages of An. stephensi, 
Cx. quinquefasciatus and Ae. aegypti. 250 ml of each dilution was taken into a 500 ml plastic bowl and 20-25 
larvae of An. stephensi, Cx. quinquefasciatus and Ae. aegypti were added separately. Three replicates for each 
concentration and the control were used for larval bioassay as per WHO procedure [19]. The experiments were 
conducted at room temperature of 27±1oC and 70% humidity. The larval mortality in each concentration and 
control was recorded after 24 hours of continuous exposure. The corrected mortality was determined using Abbott’s 
formula whenever required [20]. The dose mortality data was analysed by log-probit method of Finney [21] and lethal 
concentrations for 50% and 90% mortality were calculated by using the software SPSS for windows. 
 
In addition, Mesocyclos a non-target predator of mosquito larvae were also exposed to 10, 5, 2, 1, 0.5, 0.25 and 
0.125% dilutions of the leaf extract to determine the probable toxicity of Agave sisalana leaves on these organisms. 
Twenty five Mesocyclops were kept into 250 ml of each dilution in 500 ml capacity plastic bowl. Mesocyclops were 
collected from aquatic habitats mainly ponds, pools and ditches in Burari village area of north east at Delhi. 
 

RESULTS AND DISCUSSION 
 
Preliminary results showed 100% mortality of III/ IV instar larvae of Cx. quinquefasciatus and Ae. aegypti 

with 1% dilution of the original leaf extract and 100% mortality of III/ IV instars larvae of An. stephensi with 

2% dilution. The LC50 value of the leaf extract of Ag. sisalana against I/II instar larvae of An. stephensi, Cx. 
quinquefasciatus and Ae. aegypti were 0.112, 0.160 and 0.046% and against III/ IV instar larvae it was 0.173, 

0.27 and 0.128% respectively. The LC90 value of the leaf extract of Ag. sisalana against I/ II instar larvae of 
An. stephensi, Cx. quinquefasciatus and Ae. aegypti were 0.183, 0.480 and 0.066% and against III/ IV instar 
larvae it was 0.73, 0.42 and 0.356% respectively (Table 1). 

 
Table 1: Efficacy of Ag. sislana crude extract against mosquito larvae 

 
 
Mosquito species 

 
Larval stage 

% 
Concentration(ml/100ml) 

LC50 LC90 

 
An. stephensi 

I/II 0.112 0.183 
III/IV 0.173 0.73 

 I/II 0.16 0.48 



       International Journal of Enhanced Research in Educational Development (IJERED)  
ISSN: 2320-8708, Vol. 7 Issue 3, May-June, 2019, Impact Factor 3.275  

Page | 44  

Cx. 
quinquefasciatus 

III/IV 0.27 0.42 

 
Ae. aegypti 

I/II 0.046 0.066 

III/IV 0.128 0.356 

 
The efficacy of crude, methanol and petroleum ether extracts of Ag. sisalana against III/IV instar larvae of three 
mosquito vector species, An. stephensi, Cx. quinquefasciatus and Ae. Aegypti are shown in Table 2. The crude 

extract showed 100% mortality of III/ IV instar larvae of Cx. quinquefasciatus and An. stephensi with 500ppm 

concentration. LC50 values of crude extract against Cx.quinquefasciatus, Ae. aegypti and An. stephensi were 86, 

76 & 75ppm and were almost same against all the three mosquito species, but with some variation in LC90 values, 

which were 163, 179 & 212ppm respectively (Table 2). Petroleum ether extract of Ag. sisalana showed 100% 

mortality of III/ IV instar larvae of Cx. quinquefasciatus and Ae. aegypti with 500 and 250 ppm. concentrations of 

petroleum ether extract. The LC50 and LC90 values of petroleum ether extract of Ag. sisalana against III/ IV instar 
larvae of Cx. quinquefasciatus, Ae. aegypti and An. stephensi were 51, 31 and 27ppm and 151, 77 and 221 ppm 
respectively. Methanol extract produced 100% mortality of III/ IV instar larvae of An. stephensi and Cx. 

quinquefasciatus with 500 ppm concentration. The LC50 and LC90 values of methanol extract of Ag. sisalana 
against III/ IV instar larvae of Cx. quinquefasciatus, Ae. aegypti and An. stephensi, were 82, 220 and 36 ppm and 
250, 586 and 109 ppm respectively (Table 2). 

 
Table 2: Efficacy of different solvent extracts of Ag. sislana leaves against mosquito larvae 

 
 
Mosquito 
species 

Concentration (ppm) 

Crude extract Methanol extract Petroleum ether extract 

LC50 LC90 X2(df) LC50 LC90 X2(df) LC50 LC90 X2(df) 

Cx. 
quinquefasci
atus 

86 
(54-149) 

163 (117-
367)* 

11.262(4) 82 
(57-121) 

250 
(161-597) 

7.387(4) 51 
(42-

0.061) 

151 
(118-
212) 

3.49(4) 

Ae. aegypti 76 
(53 -106) 

179 
(124 -368) 

7.802(4) 220 
(185 -267) 

586 
(447-887) 

4.119(5) 31 
(26 -36) 

77 
(62-105) 

2.42(5) 

An. 
Stephensi 

75 
(55-133) 

212 
(134-558) 

8.92(5) 36 
(30-44) 

109 
(86-151) 

4.614(5) 27 
(19-36) 

221 
(149-
391) 

5.69(5) 

LC50 – Lethal concentration for 50% mortality, LC90 – Lethal concentration for 90% mortality X2 – Chi-square, 
df – Degree of freedom. 
*Fiducial limits at P 0.05. 
 
These results showed that the efficacy (LC50) of dried crude extract was more or less same against all the species, 
while the efficacy of petroleum ether and methanol extracts was more against An. Stephensi than Cx. 

quinquefasciatus and Ae. aegypti. Methanol extract was most effective against An. stephensi (LC50 36ppm) 

followed by Cx. quinquefasciatus (LC50 82ppm) and Ae. aegypti (LC50 220ppm). Similarly, petroleum ether 

extract was most effective against An. stephensi (LC50 27ppm) followed by Ae. aegypti (LC50 31ppm) and Cx. 

quinquefasciatus (LC50 51ppm).  
 
The results also indicated that all the fractions possessed larvicidal effect but the activity of different fractions varied 
differently against different species. This may be due to the presence of different active moieties in the three 
fractions having different mode of action. Plants of the family Agavaceae are rich in secondary metabolites such 
as saponins, tannins, terpenoids, alkaloids and flavonoids, which have been found to have antimicrobial, immune 
boosting and anti-inflammatory properties in vitro [22]. Saponins are useful for soap making and have 
pharmacological importance [18]. The crude extract of Ag. attenuata was evaluated for some activity against Bulinus 
africanus, Daphnia pulex, An. arabiensis and Oreochromis mossambicus demonstrating molluscicidal, piscicidal 
and larvicidal properties [23]. Pizarro et al. (1999) reported that the waste of sisal had insecticidal properties 
particularly against larvae of vector mosquitoes, which transmit malaria, filarial and dengue [24]. In the present study, 
leaf extract of Ag. sislana showed no toxic action (zero mortality up to 72 hours observation) against non- target 
organism like Mesocyclops but was found to be toxic against mosquito larvae of three urban mosquito vectors An. 
stephensi, Ae. aegypti and Cx. quinquefasciatus indicating its possible use in the integrated vector control. 
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CONCLUSION 
 

Further studies are required for the identification of the active ingredients responsible for larvicidal activity. leaf 
extract of Ag. sisalana had no toxic action (zero mortality up to 72 hours observation) against non-target organism 
like Mesocyclops. Hence, the larvicidal action of the leaf extract of Ag. sisalana could be exploited in integrated 
control of mosquito. 
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ABSTRACT 
 
Khushwant Singh’s special contribution lies within the portrayal of political life in Republic of India. Sex, 
violence aren't the sole realities Singh’s social novels transcend this philosophical boundary and gift the 
important image of society, encompassing the broader humanity. Through his characters he enlivens the up to 
date Indian life. He portrays man objectively in relevance society while not creating him a mouthpiece of any 
create mentally ideology. Khushwant Singh’s fictional world indicates the richness and depth of his 
apprehension of reality. He deals with numerous aspects of social reality. He himself is history. He’s the witness 
of pre-partition national movement, post-partition, Independence, and also the fashionable complicated world. 
He is abundant fascinated by human relation. His East-West education and rural-urban life facilitate his 
fictional world to record up to date socio-political tensions. He, thus, presents a bird's eye view of Indian life. 
The relation between literature and society is integral and eternal. The reflexive worth of literature tho' 
necessary, cannot be the only real basis of evaluating literature. The angle of vision with that the creative person 
undergoes the expertise conjointly shapes the image of reality given in his work. 
 
Key Words: character, culture, humanity, human relation, Indian life, society, values 
 
 
 

INTRODUCTION 
 
Khushwant Singh‟s angle of vision is additionally formed by his devotion to human interest. As for instance Train to 
Pakistan shows the unconquerable spirit of man within the face of mighty forces of wickedness and savagery. The novel 
implies Khushwant Singh‟s optimistic and affirmative views and his enduring religion within the values of affection 
and humanity. As V.A. Shahane observes Khushwant Singh‟s realism: 
 
Khushwant Singh is one in all the foremost distinguished men of letters with a world name, occupying a big place 
within the current literary situation and as a notable writer, he's far-famed for Train to Pakistan and that I Shall Not 
Hear the Nightingale. Having represented himself as a author of history and fiction, he tested himself to be a refined 
humanist exploitation satire and comedy as a social corrective, thereby creating fiction as associate affirmative, 
positive and important facet of his comic vision. Cherishing nice worth for Indian art and culture and being deeply 
nonmoving within the Indian soil, he has created his writing impromptu grow out of the grass roots of the social 
environment as his expertise of rural Republic of India is that the base of his artistic endeavour. He‟s 2 in one a 
entertainer and a writer. There‟s lots of wry wit and data of individuals and their circumstances however no nonsense 
anyplace. As a ridiculer, he has succeeded in comprehending and expressing the incongruities and complexities of life. 
As a literary creative person, Khushwant Singh has chosen the Indian political situation of 1942 and 1947 for his novels 
Train to Pakistan and that I Shall Not Hear the Nightingale therefore on establish his creative excellence. The Sikh 
high-spiritedness is incredibly abundant alive in him and his novels not simply reveal the Indian environment however 
outspokenly they convey out completely different aspects of the authors sikh attribute. Inspite of his being sometimes 
related to humour, a tragic overtone of a thirst for identity is that the strand of his art and his ability to blackguard the 
people and generalize through them due appreciation and significant analysis. Usually speaking, literature expresses 
thoughts, feelings and attitudes towards life. to face the check of your time, a decent work of art ought to hold the 
mirror upto nature and it ought to be original. Within the event of a author having the ability to evoke his 
considerations with feelings and thoughts that humanity acknowledges as happiness to reality, then, he passes the check 
of holding the mirror upto nature. Khushwant Singh brings before ones attention the destruction of human values in an 
exceedingly larger level in Train to Pakistan and in an exceedingly example level in I Shall Not Hear the Nightingale. 
He‟s an author attempting his boundary to evoke the sensation of compassion and pathos through realistic portrayal of 
men and events. 
 
Good literature lays concentrate on subtly, sensibility and also the human issue at very cheap of all things. Khushwant 
Singh‟s novels alter the human values of purity, brotherhood, friendship, love and sacrifice together with the human 
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foibles of revenge, stinginess, jealousy and return. The political tone in each the novels gets suppressed by the moral 
and satiric tone overrunning it. actually speaking, the novel can live as long as human life will, creating the readers 
pursue thinking by the statement of life it makes between its lines, for the novel is a strong medium influencing society 
and thereby the readers. The words of Wilbur Scott square measure apt quoting here: 
 
The relations between literature and society square measure reciprocal. Literature isn't solely the hassle of social 
causes, it's conjointly the reason for social effects (P 126). 
 
In the realm of art or literature, a true ridiculer differs from the layperson UN agency is essential instead of satiric. A 
ridiculer expresses his feeling with wit and genius in an exceedingly novel, verse form or play. He could either be a 
moralist or clergyman. sarcasm is nothing however a strong literary weapon utilized by a literary creative person to 
bring out the adversities of society and fight against them. The negative traits or forces within the society square 
measure captured solely by a ridiculer. In a word, sarcasm aims at higher morality and social stability. the simplest 
manner of offensive wickedness and foolishness is by riant at them that Khushwant Singh will all right. In his story 
Karma, he mocks at associate Indian UN agency fails miserably in his decide to imitate the Britishers. The Mark of 
Hindu deity is another story that parodies the everyday superstitions belief rife in our country. Whereas poet used 
gentle sarcasm in his introduction to the story, he neither despised nor admired them however unmasked their 
pretentions and weaknesses. writer used his satiric vein to attack and criticise the injustices of his time. Khushwant 
Singh‟s novels reveal the social scrambles in an exceedingly politically muzzy world empathetically and a satiric tone. 
 
As a superb writer, story author, scholar and distinguished journalist, his achievements square measure extensive. he's 
noted for his two novels Train to Pakistan and that I Shall Not Hear the Nightingale. Train to Pakistan is one in all the 
best realist novels of Post-war II of Indian English fiction. it absolutely was originally entitled Mano Majra. Mano 
Majra is that the name of an area that is that the centre of action within the sequence of events resulting in the ultimate 
catastrophe. Mano Majra, the name of a village, may be a fastened purpose in house whereas the train may be a image 
of movement. The train conjointly denotes teams of individuals heading for various destinations on the eve of the 
partition of the Indian sub-continent, immeasurable individuals from either aspect of the dividing boundary were on the 
manner, seeking refuge and security. immeasurable non-Muslims from Pakistan longed for a passage to Republic of 
India, a land of hope and peace. Immeasurable Muslims from Republic of India wanted the road to Pakistan, the land of 
monotheism religion and promise. Thus, the train signifies the movement of immense communities torn from their 
roots. pessimism is mixed with compassion once Khushwant Singh describes the fate of a family caught within the 
windstorm of partition tumults. Once the evacuation of the Muslims is ongoing, the fate of a Sikh family is described: 
 
Sunder Singh‟s youngsters cried for water and food Sundar Singh gave them his piss to drink. The that dried upto. 
Therefore he force out his revolver and shot all (TTP 155). 
 
Khushwant Singh‟s talents cannot be equally rated with the satiric potentialities of Dickens, poet or Swift. However the 
social commitment of Dickens, the chancer Ian disposition of sarcasm through characterization and also the ironical 
contemplation of swift is ever alive in Khushwant Singh. His novels aren't plain satires. His soft corner for the Sikhs 
makes him scrutinize the community with perspicacity. The result's a refutation of their foibles, a essential insight on 
their behavior and thereby a complete satiric vision of society normally. In his overzealousness to poke fun Indian 
pomposity, Khushwant Singh caricatures Indian characters. Though his axe falls on people, the force of his sarcasm is 
that the Indian environment. 
 
The duplicity of a personality publically and personal lives and also the irony that the writer sees in their behavior 
marks ones attention. Roger Fowler defines irony as associate art used for the expression of incongruities that is 
additionally able to assert the world‟s diversity (P 102). Khushwant Singh‟s ironical figures exemplify what flower has 
outlined. Iqbal in Train to Pakistan at Mano Majra as a welfare worker. The writer hints at his character within the 
starting of the novel itself through meet Singh, the priest. Iqbal talks as if he has arrived as a redeemer of the society. 
His 1st meeting with Meet Singh confirms it: 
 
Someone should do one thing to prevent it (the bloodshed) my party has sent ME here, since this place may be an 
important purpose for exile movements (P 32). But because the events progress, he's incapable of facing reality and is 
unable to unravel the issues vehemently. He's upset on hearing the murder of Ram Lal. This sudden reaction bewilders 
Meet Singh and he astonishingly says, Why baboo European, you have got return to prevent killing and you're upset by 
one murder (P 34). 
 
Iqbalin spite of being attracted towards socialist thinking, is primarily involved with personal leadership. His idealistic 
speeches encourage be mere waste of words. He offers a protracted lecture regarding freedom: 
 
If you wish freedom you have got to induce along and fight. Get the banian congress Government out. Get eliminate 
the princes and landlords and freedom can mean for you simply what you think that it ought to. More lend, additional 
buffaloes, no debts (P 43). 
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But there's not one incident that proves his idealism. He‟s a normal class man talking regarding rural obligation, the 
common value and capital exploitation. Iqbals early romantic notions regarding progress and revolution, that square 
measure the product of his scholarly acquaintance with communism, slowly settle to a mellower vision at the tip. he's 
caught in an exceedingly serious perplexity regarding the longer term of the country and regarding his own role. He is 
notable to take any positive action as a result of he's crammed with chaos among. he's virtually a deception politician. 
Khushwant Satirises so as to make associate awareness within the minds of the readers regarding the ostentations 
within the society. Iqbal dreams of jail like it were a higher place to measure in. in step with him, jail life looked as if 
it would be associate object of happiness and romance. He dreams of that world as a step towards progress power and 
recognition. His concern with self-shows his anxiety for forward the role as a pacesetter. Khushwant Singh sneers at 
him as someone UN agency lacks the qualifications of a pacesetter as he had neither fasted nor visited jail. He had not 
created the required sacrifices (P 45). Iqbal is personified as a helpless, non-committed individual. He himself 
rationalizes him non-action: It was time for a declaration of one thing solely he wasn't certain what it ought to be (P 
130). If action is associate affirmation of life, Iqbal doesn't his existence. The symptom that may be a feature of Iqbal 
may be a sarcasm on the failure of Western education. He claims himself to be a political employee and commands 
respect. His urban, refined accent, fastidious vogue and his experiences of European societies in his talks print the 
stamp of Western culture and education within the minds of the villagers. he's seen reading books typically. His 
conversations with Meet Singh engrave a sense that he's well-versed: 
 
Khushwant Singh is satirical of those who misuse religion. Iqbal once again comes into focus for he does violate the 
sanctity of the Gurdwara. Religion is a master of mere convenience for his. He abhors the external trappings of 
Sikhism as irksome, yet he prefers them for self-preservation. Iqbal finds that he could be saved only if he is identified 
as a Sikh. When violence is on the move, he realizes that it was the company of Jugga and the constable who were all 
Sikhs that really could rescue him from being stopped and questioned. Iqbal, unlike, Niranjan in Cheman Nahal‟sAzadi 
takes religion for granted. Niranjan is a strict Sikh and he is ready to lay down his life when it comes to the question of 
violating Sikh codes. For iqbal, life is more important than religion. As a continuous observer of Indian politics and 
religious, Khushwant Singh depicts the baneful climate when India was separated as Hindustan and Pakistan. The 
results of the religious division were deadly. Religious riots spread from Calcutta to Naokhali in East Bengal where 
Muslims massacred Hindus; to Bihar where Hindus butchered Muslims. It fired a misconception in the minds of Sikhs, 
Muslims and Hindus. Train to Pakistan is an actual rendering of the revelation by the Sikhs in Punjab. When calamities 
begin to emerge, the religious rhapsodists want to send a train load of Muslim refugees as a „Gift to Pakistan‟ to show 
their umbrage. The author in a helpless mood summarises the wild psyche of the Sikhs: “Logic was never a strong point 
with Sikhs; when they mere roused, logic did not matter at all” (TTP 106). By criticizing rather satirically his own 
community, he proves to be an iconoclast. 
 
Khushwant Singh talks about the hard heartedness of the Sikhs, who are bent on being vehement. It becomes evident 
through the sub-inspector‟s words: “The Sikhs are not doing their share. They have lost their manliness. They just talk 
big” (P18). The Sikh leader desperately yearns for blood-shed as if it were a means to salvation: 
 
“What sorts of Sikhs are you (villagers)?... for each Sikh they kill, kill two Mussulmen… for each trainload of dead 
they send over, send two across… It will teach them that we can also play this game of killing and looting” (P129). 
 
The brutality is completely analysed and expressed by Meet Singh: “They will kill. If it is a success, they will come to 
the Gurudwara for thanks giving. They will also make offerings to wash away their sins” (146).Sher Singh in I Shall 
Not Hear the Nightingale seeks religion _ Sikhism as a shelter for his vices. He finds solace in the Guru‟s words for his 
pricking conscience. Sher Singh kills a crane, by force. Instead of rectifying his misdeed, he wants to get his action 
justified. He listens to his mother‟s recital of The Granth: 
 
“… as a rope mistaken for a serpent causeth Panic such are delusion and fear” (ISNHTN 21). 
 
These lines create a reassuring effect. This attitude of finding pacification in a wrong way, in the name of religion 
makes him hard that he does not feel guilty after killing Jimma Singh, the police informer. Religion becomes an easy 
trend to satisfy one‟s wild needs. It is confirmed by Peer Sahib, a divine Muslim in I Shall Not Hear the Nightingale. 
He is a fraud wearing the mask of religion. He seduces Shunno and makes her a prey for his sexual hunt. A man given 
to celibacy but making love to a middle-aged Hindu widow equally committed to religious life is an example of Singh‟s 
irony. Irony is further aggravated by the fact that the sin is committed in the temple. The cynicism is explained: 
 
“In moments of infatuation and physical passion, neither God commands reverence, and unholy alliances are 
contracted and formed in the temple of the omnipresent God” (Khushwant Singh 118). 
 

CONCLUSION 
 
Khushwant Singh believes that India needs a new religion and in this new religion India would be primarily based on 
the work ethic. The ultimate purpose of religion should be to abstain from causing hurt to all living things. It has been 
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sincerely felt that majority of novels in India have been written in response to historical movements or events such as 
the Gandhian movement, colonial rule, partition of India and the emergence of free India .The national movement 
proved to be a vital factor in catching the imagination of the entire Indian English writer. This is adequately manifested 
in the novels of Khushwant Singh through his Culture Consciousness Technique. 
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ABSTRACT 
 
The detection of Leptospira bacteria in water using polyaniline (PANI) nanocomposites thin films doped with Fe-Co 
via sol-gel method is investigated in this research. In this study, the relationship between Leptospira bacteria 
concentration to current was measured based on current-voltage (I-V) performance. The morphologies of the thin 
film are characterized using FESEM, TEM and AFM. Based on the results, the developed nanocomposite thin films 
are compatible to detect the presence of pathogenic Leptospira bacteria. FESEM shows the irregularity of 
nanoparticles in terms of substrate size which was in the range of 80 nm to 120 nm. AFM image provided a specific 
morphology structure for Leptospira detection. Precisely, the PANI-Fe0.4-Co0.6 nanocomposite thin film has shown 
higher sensitivity towards pathogenic Leptospira detection. These results reaffirmed the potentials of Polyaniline-
Fe- Co nanocomposite thin films for pathogenic Leptospira bacteria detection in water. 
 
Keywords:  Pathogenic Leptospira; Polyaniline; I-V measurement; Thin Film. 
 
 
 

INTRODUCTION 
 

Leptospirosis is a zoonotic disease caused by gram- negative microbe called spirochaetes from the Leptospira species [1]. 
Normally, it can be found in tropical countries. The disease is spread via urine and body fluids of infected animal like rats 
or by indirect contact with contaminated water and soil [2]. As reported, rice field workers, farmers, veterinarians, and 
sewer workers is at risk of getting infected because they easily come in contact with this microbe [3]. Normally, 
Leptospirosis disease is detected using a microscopic agglutination test (MAT) or enzyme-linked immunosorbent assay 
(ELISA) method through serum antibodies, blood, and serological sample [4]. Similarly, the PCR technique can also be 
used to detect Leptospirosis using serum, urine, feces and various tissues samples. Culturing of blood, tissues, and serum 
samples for Leptospirosis diagnosis is allowed down due to time and technological constraints [5]. Development of 
alternative methods is needed to assess the presence of Leptospira in actual condition to prevent the massive infection. 
Therefore, the exploration of alternative Leptospira detection methods in water or wet sample is worthwhile to be 
investigated. 
 
Microbial sensor can be considered to be a serious alternative method to detect Leptospira compared to other method 
currently used. Nowadays, various methods are available for detection of the pathogen according to various samples 
obtained like cell, pathogens, bacteria, viruses [6]. But still all the methods used have certain disadvantages like the 
sensitivity is insufficient for low- level detection of bacteria (≥105 CFU mL−1). 
 
The function of a biosensor is to convert biochemical reactions of bacteria into quantifying electrical response for analysis 
purposes. Conducting polymers have been extensively used in fabricating electrochemical biosensors because of its 
compatibility and stability towards biological environment. In present scenario, the polyaniline (PANI) are among the 
conducting polymers (CP) considered because it can be used for wide applications including biosensors owing to its 
stability, electrical properties and low costs [7]. The incorporation of metal alloys with conducting polymers can provide 
additional advantages in the form of electronic properties, unique structure, and thermal properties. Besides that, this 
combination also produces large specific surface area and high surface free energy which can be used for immobilization of 
biomolecules of biosensor structure. In addition, the electroactive properties of a surface area have been increased by the 
electron transfer kinetics between medium and the electrode sensor with a presence of metal alloys nanoparticles in the form 
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of PANI[8,9]. The advantage of an ionic precursor infused with the polymer is that it provides a platform for better particle- 
polymer interaction. This is because, metal nanoparticles bind tidily into a conductive polymer to produce nanocomposites. 
PANI nanocomposite are widely used in various industries like electrostatic discharge system, biochemical sensors, light-
emitting diodes, electronic devices, and chemical sensors. 
 

In this research, PANI-Fe-Co nanocomposites thin films were synthesized and fabricated using a sol-gel method to be used 
as a microbial sensor. The performance of the thin film will be evaluated based on current-voltage (I-V). The morphology 
and structure of the PANI-Fe-Co were analyzed using atomic force microscopy (AFM), and field emission scanning 
electron microscope (FESEM). This study will help the researchers to detect Leptospira in waters which will be compared 
to the conventional detection methods such as MAT, ELISA, and PCR. By incorporating the metal alloys in PANI it can 
produce a sensor design with rapid and high sensitive for Leptospira detection. 
 

EXPERIMENTAL: METHOD AND MATERIALS 
 

Materials: The materials used were iron nitrate Fe(NO3)3 cobalt (II) nitrate Co(NO3)2, polyvinyl alcohol (PVA), nitric 

acid and aniline (C6H7N) which were purchased from Sigma-Aldrich Chemicals. Deionized (DI) water was provided by 
ELGA equipment system and was employed for the preparation of the solutions. 
 

Preparation of PANI-Fe-Co Nanocomposites. 
2.5 gram of polyvinyl alcohol (PVA) was dissolved in 40 mL of deionized (DI) water at 80 0C - 90 0C for 24 h. Next, 0.5 

gram of iron nitrate and cobalt (II) nitrate Co(NO3)2 were added into the PVA solution according to the composition 

formula of Fe1−x–Cox where x represents the weight ratios of Fe and Co (x = 0.8, 0.6, 0.4, 0.2 and 0.0). These solutions 

were added with 1.25 mL of aniline and nitric acid at 1.0 M (HNO3). The solutions were continuously stirred until the 
color changes to dark brown which shows that the solution has been turned into nanocomposites. 
 

Sensor Fabrication 
The solution was spread over using a spin-coater onto the substrates (20 mm × 25 mm) by using a dropper. The speed 
was controlled to be in between 1900 - 2000 rpm for 18-20 s. The spin coater used was from Laurell Technologies 
Corporation (LTC). The glass (thin films) was annealed at a temperature of 250 ˚C. The silver was sputtered onto the thin 
films following a comb pattern using silver magnetron sputtering model PVD 75. The pathogenic Leptospira samples used 
in this experiment were categorized at 108 CFU mL−1 (colony forming units per milliliter). These samples were provided 
from the Department of Veterinary Pathology & Microbiology, Faculty of Veterinary, and Universiti Putra Malaysia. 
 

Characterizations and Sensitivity Performance 
The morphology of the thin films was determined using field emission scanning electron microscope (FESEM). The 
surfaces morphology of the thin films was estimated using AFM scans. The current-voltage (I-V) was measured via A 
GAMRY-Physical Electrochemistry equipment. The measurement was obtained using two- electrodes as working electrode 
where one acts as a counter electrode and another one as a reference electrode. It was used to determine the current 
flowing across the films. I-V measurements were recorded when the thin films were immersed in DI water and Leptospira 
solution as shown in Fig. 1. 
 

RESULT AND DISCUSSIONS 
 
Morphological studies 
FESEM images in Fig. 2 shows the surface morphologies of the film. The distributions of the nanoparticles were obtained 
in the range of 80 - 120 nm. Due to the combination of Fe-Co embedded into PANI, the films surfaces are very smooth 
with a coated spherical polymer [10]. This structure is highly beneficial for electrochemical sensing applications. The 
nanoparticle surfaces are derived from the agglomeration, due to the PVA characteristic. Besides that, the sensor surfaces 
contain small grain sizes and significant pore structures that have excellent responses during detection [11]. 

 
Fig. 1: Experimental setup 
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Fig. 2: FESEM image of PANI-Fe-Co nanocomposite 
 

 
Fig. 3: TEM image of PANI-Fe-Co nanocomposite 

 
TEM images in Fig. 3 shows the nanocomposite films of PANI-Fe-Co. The pattern of nanoparticles is spherical symmetry 
in shape and consists of numerous flower-like aggregates with multi-leaves. This may be due to the interaction of metal 
alloys (Fe-Co) infused into the PVA matrix [12]. It was observed that the metal alloys coated PANI showed a dark region 
as compared to a bright region of PANI. The PANI-metal alloys nanoparticles had typical diameters of 50-100 nm and 
lengths of 2-4 µm. 
 
The AFM images in Fig. 4 show the morphology of the layered PANI nanosheets. The layered PANI nanosheets exhibit 
relatively high roughness between 30 nm to 50 nm. In fact, the electrode with high roughness surfaces affects the high 
electrochemical behavior. The PANI- coated metal alloys display a uniform layer, due to the spin-coated process. It 
represents polymer aggregates, which is important in determining the sensitivity of the sensor [13]. When the thin film is 
immersed into a Leptospira solution, the bacteria are attached on the thin film surface where interaction can be detected. 
 
 
 
 



International Journal of Enhanced Research in Science, Technology & Engineering 
ISSN: 2319-7463, Vol. 8 Issue 5, May-2019, Impact Factor: 4.059  

Page | 79  

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Fig. 4: AFM image of PANI-Fe-Co nanocomposite Sensitivity (S) measurement 
 
The I-V curve in Fig. 5 shows a response of current when the thin films are immersed into the Leptospira solution compared 
to the DI water. The current detected was low when thin films were immersed into DI water. However, a noticeable increase 
in current detection was observed after the thin films were immersed into Leptospira solution. The change in current-
voltage characteristics shows the sensitivity of varied PANI-Fe-Co thin films against Leptospira bacteria [14]. 
 

 

Fig. 5: measurement of PANI-Fe-Co 
nanocomposite thin films with pathogenic Leptospira 

concentration: 108 CFU mL−1 

 
 

 
Fig. 6 Sensitivity of Fe–Co alloy thin films toward 
Leptospira bacteria against the molar ratio of Co 
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The PANI-Fe-Co nanocomposites sensitivity was analyzed through the ratio of the response volume on imposing bacteria 
Ie' and was compared to the values of imposing without the bacteria Io'. This was estimated from the I-V result using 
Equation 1. 
S = (Ie – Io / Io) x 100% 
(1) 
 
where S is the sensitivity of various compositions of PANI-Fe-Co nanocomposite thin films towards the Leptospira 
concentration. Fig. 6 shows the sensitivity of PANI-Fe-Co nanocomposites thin films towards the pathogenic Leptospira 

concentration (108 CFU mL-1). It has been found that PANI-Fe0.4-Co0.6 nanocomposites thin film gave a higher value. 

The samples of PANI-Fe0.4-Co0.6 performed the highest percentage of sensitivity which is 8.4%, while PANI-Fe0.2-

Co0.8 only performed 5.0% of sensitivity towards Leptospira bacteria. The sensitivity of thin films also depends on the 
dopant of metals in the substrate.  
 
The interaction of Leptospira with Fe ion is compared with Co ion. When the concentration of Co decreases, both surface 
roughness and grain size of the thin films will decrease. Surface roughness and grain size are proportional to Fe 
concentration, which has a smaller radius than Co. The films surfaces become smooth because majority of Fe are on 
the substrates. It reduces the sensitivity towards the bacteria. Leptospira bacteria is attracted to the modified electrode 
because of the opposite polarity condition. This increases the current flow across the film sensor with decreased of 
impedance. 
 

CONCLUSION 
 
In this study, The PANI-Fe-Co nanocomposites thin films were successfully synthesized via sol-gel technique with low cost 
to be applied for Leptospira bacteria detection. The FESEM analysis shows the thin films coated with polymer and metal 
alloys produces suitable morphological characteristics of the films for Leptospira detection. The added advantage obtained 
was agglomeration happened on the films surfaces as well. AFM images shows that the sensitivity of the film surface has 
been enhanced for Leptospira detection due to addition of metal alloys such as Fe and Co. From the TEM images, the 
metal alloys added to the PANI have been identified to have an inner dark surface. I-V characterization indicates that the 
film is sensitive towards Leptospira bacteria. The sensitivity of films was observed on the I-V curves at different films. 
Finally, the results shows that Leptospira detection can be done instantly even under low concentration via the application 
of PANI-Fe-Co nanocomposites films. 
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ABSTRACT 
 

Green chemistry indicates the creation of chemical products and procedures that reduces the use and 
production of harmful materials. The goals of green chemistry for protecting the environment can be 
achieved by various methods. Some of them are bio- catalysis, use of alternative repeatable raw materials 
(biomass), alternative reaction solution (such as ionic liquids, supercritical fluids, water), alternative reaction 
circumstances (microwave activation) as well as to new photocatalytic reactions. Moreover, keep natural 
resources on earth without using harmful materials is the prime goal of green chemistry. By changing 
patterns of consumption and production, steps are being taken to lessening the pollution and harmful waste, 
which considered being one of the vital goals of green chemistry. Also, it was found that, it is so serious to 
develop substitute technologies that are safer for both human health and the environment to prevent any 
further damage to human health and the environment such as reducing release of dangerous chemicals to air 
leading to reduce damage to lungs. In addition, design safer chemical found to be a good chance to improve 
some chemical methods via producing cleaner and cheaper products in industrial processes when harmful 
chemicals are replacing with biological enzymes. For all the reasons outlined here, in this review, 12 
principles of green chemistry are outlined with their applications, where shows how green chemistry reduces 
the impact of chemical processes on the environment and how their benefit can be achieved. And, also 
disadvantages of 12 principles are discussed, as well. This paper provides an overview on applicability of 12 
principles of green chemistry 
 
Key Words: Green chemistry, Biodegradation, Catalysis, Waste, Safer chemicals 
 
 
 

INTRODUCTION 
 
The concept of green chemistry is based on twelve principles that aim at decreasing or removing dangerous 
materials from the synthesis, production, and application of chemical products, and consequently the use of 
materials that are dangerous to human health and the environment that should be reduced or eliminated. This concept 
of green chemistry was first formulated at the beginning of the 1990s. The green chemistry institute founded in 
1997 [1] and the publication of the first volume of the well-established green chemistry journal of the royal society 
of chemistry in 1999 [2, 3]. The twelve principles of green chemistry are design guidelines to help chemists 
achieving the intentional goal of sustainability. Green chemistry is characterised by careful planning of chemical 
synthesis and molecular design to reduce adverse consequences. Through proper design one can achieve synergies 
not just trade-offs [3]. They are used completely chemicals and chemical processes which do not have undesirable 
impacts for the environment. It is based on initially generate or recreate molecules, reactions materials, and 
processes that are safer for both human health and the environment.  
 
The processes of the green chemistry include almost all parts of chemistry such as inorganic, organic, biochemistry, 
polymer, environmental, and toxicology. Through the several usual trends of the green program such as catalysis, 
bio-catalysis and the use of safety alternative: renewable feedstock (biomass), reaction solution (such as water, 
ionic liquids and supercritical liquids), reaction conditions (microwave irradiation) and new synthetic pathways 
(photocatalytic reaction), the goals of environmental protection and economic benefit can be achieved. This article 
shows examples of the prevailing trends in ways that green chemistry reduces the impact of chemical processes and 
technologies on the environment [4]. Enhanced progress in science and technology in the second half of the 
twentieth century has led to important economic development and a growth in living standards. While, such 
economic development has caused considerable environmental degradation, which is demonstrated by more 
pronounced climate change, the development of ozone holes and the growth of non-destructive organic pollutants in 
all parts of the biosphere. 
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The newly established situation needed the search for a solution to balance the use of natural resources, economic 
growth and environmental protection. Due to the reflections in the last two decades, awareness of the requirement 
for environmental protection has increased, so great attention is paid to the so-called green and viable technologies. 
The new laws and regulations purpose to protect the ecosystem from harmful chemicals, while the chemical 
community via the processes of green chemistry is geared towards developing novel compounds and processes that 
are safe for human health and the environment. Green or sustainable chemistry is a term related to the manufacture 
of chemical products and processes that decrease or eliminate the use and production of harmful materials. As a 
new branch of chemistry with ecological approaches it involves reducing or eliminating the use of harmful 
substances in chemical processes as well as dropping harmful and toxic products. In order to be called "green," each 
reaction should be having three green components: including reagent/catalyst solvent, and energy consumption. In 
addition, green chemistry is interested in the best form of waste disposal and designing the process of chemical 
products’ degradation after use, all in accordance with pollution inhibition and sustainable progress measures [4, 5]. 
Moreover, the concept of green chemistry has had this large impact because it goes beyond the research laboratory 
in isolation and has touched industry, environment, education, and the public. The field of green chemistry has 
established how chemists can synthesis next generation products and processes so that they are profitable while 
being good for both human health and the environment. As well as, the scientific enthusiasm of green chemistry, 
teaching initiatives, governmental funding, and the establishment of green chemistry research centers (CGRC) have 
multiplied in the past two decades. Several universities now offer classes on green chemistry and green engineering 
[4]. Likewise, the 12 principles of green chemistry are design principles that provide the framework for sustainable 
design.  
 
They constitute an overarching concept for the design of safer chemicals and chemical transformations. Chemistry 
has long been perceived as a hazardous science and often the public connections the word “chemical” with “toxic.” 
There are methods to reduce risk by using safety precautions such as protective gear. When safety protections not 
success, the risk, which is defined as a function of the hazard and exposure, increases. If the hazard is high and 
exposure controls fail, the results can be catastrophic (death). By reducing the hazard portion of the equation 
instead of focusing only on exposure controls, the danger can be limited even in cases of undesirable circumstances 
such as accident, spills, and sabotage [3, 6, 7]. Intrinsic hazard of a chemical substance or a chemical process can be 
designed to be reduced at every level of a process, whether it is toxicity, physical hazards like explosion, 
flammability or global hazards such as stratospheric ozone depletion. Risks based on these hazards may increase 
from the nature of the feedstock. Eliminate intrinsic hazards within chemicals and processes will be available with 
careful design, where a design based on the integration of the twelve principles as one cohesive set [3]. 
 
The Twelve Principles 
The twelve principles of green chemistry were introduced by Paul Anastas and John Warner in 1998. They are a 
guiding framework for the design of new chemical products and processes, applying to all aspects of the process 
life-cycle from the raw materials used to the efficiency and safety of the transformation, the toxicity and 
biodegradability of products and reagents used. They were briefed recently into the more suitable and memorable 
acronym, productively [3, 8, 9]. The principles of green chemistry including. 
 
Prevention Of Waste 
Prevention of waste is considered the first of the principles of green chemistry. It is healthier to prevent the 
formation of waste rather than to clean it up after the fact. The producing of any material that does not have realised 
value or the loss of unutilised energy can be known a waste. As mentioned above, waste can take many forms and 
may impact the environment differently based on its toxicity, its nature, its quantity, or the way it is released. For 
example, in 1992, the concept of what is now widely accepted as the E-factor, or environmental impact factor, was 
presented by Roger Sheldon [3-10]. This metric assistance to quantify the quantity of waste generated per kilogram 
of product. It is a means to assess the environmental acceptability of the manufacturing process. The justification 
for the introduction of this principle is confirmed by the fact that around 12 billion tonnes of waste or about 300 
million tonnes of hazardous waste for human health and the environment (so-called hazardous waste) are produced 
annually in the United States.  
 
The chemical industry produces 70% of the total amount of hazardous waste and the highest organic toxic waste 
(about 150,000 tons) with methanol and xylenes prevailing. Waste sanitation "consumes about 2.2% of gross US 
product, and costs continue to grow organic waste, which is harmful to humans, and the environment, is primarily 
produced at certain stages of synthesis. It is well-known those dirty reactions through using toxic reactants and 
solvents, and as a result of the harsh reaction circumstances, a large number of toxics by the products are produced. 
These are the most common basic reactions of organic synthesis (halogenation, oxidation, alkylation, nitration, and 
sulfonation) that are applied in different industrial branches [4-11]. Although the chemical industry, also other 
chemical manufacturers, have long ago avoided prevention, the attention of green chemistry is indeed to stop waste 
generation. However, the absolute prevention of waste generation in practice is virtually impossible since no input 
raw material can be fully utilized. In contrast, one waste disposed of illustrates the final loss of material goods in 
the circular flow: production-consumption. Therefore, any return of material goods to a circular stream represents a 
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pure economic gain, and it is necessary to think first whether it is possible to prevent the generation of waste and if 
it is not necessary to devise how the amount of waste produced in production can be utilized in the best possible 
way, so it becomes useful [4-11]. 
 
Atom Economy 
In 1990 Barry Trost introduced the concept of synthetic efficiency: atom economy (AE) also known as atom 
efficiency [12, 13], which refers to the concept of maximizing the use of raw materials. Forinstance, the final 
product contains the maximum number of atoms from the reactants. The ideal reaction would incorporate all the atoms 
of the reactants. The AE is measured as the ratio of the molecular weight of the wanted product over the molecular 
weights of all reactants are used in the reaction (Figure 1). It is a theoretical value meant to fast assess how efficient 
a reaction will be [3]. 

 
Figure 1. The atom economy AE and several demonstrations [3] 

 
Chemical Synthesis For Less Hazardous 
Some of the new reactions that are developed in the past decade adding to the already existing green reactions. For 
example, reactions based on rearrangement cycloaddition or multi-component coupling reactions were already 
known and constitute one category of efficient reactions. Cascade or tandem reactions metathesis, C–H activation, 
and enzymatic reactions are rather new approaches and demonstrate good examples of cleaner, more efficient 
synthetic tools available to organic chemists [3, 14-22]. Many industrial processes found cleaner and cheaper when 
harmful chemicals are replacing with biological enzymes [23]. For example, a new polycarbamate synthesis (PC) 
process is conceptually simple, based on the substitution of toxic carbonyl dichloride (COCl2) with CO2. This 
procedure also consequences in the removal of dichloromethane (CH2Cl2) as a solvent. The total reaction contains 
ethylene oxide (CH2)2O, CO2 and bisphenol-A (C15H16O2) to produce polycarbamate and ethylene glycol 
C2H6O2 as shown below (Figure 2) [24, 25]. 
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Fig 2. Synthesis of polycarbamate [25] 

 
Safe Solvents 
The use of substances such as solvents and separation agents should be made needless wherever possible and 
innocuous when used. For example, chromatographic separations used large quantities of solvents, which are 
problematic causes of environmental pollution. Most traditional organic solvents are toxic, flammable and corrosive. 
Their recycling is connected to energy-efficient distillation with considerable losses [4]. For this reason, the 
development of environmentally-friendly solvents is required. Safer solvents recommends that the process of 
synthesis be maximally reduced and, whenever possible, avoid the use of auxiliary chemical substances and if they 
used should be harmless. According to the principles of green chemistry, the choice of suitable substitutions for 
organic solvents is based on process safety, worker safety, environmental safety and sustainability of the process. 
The solvent should be physically and chemically stable, low volatility, easy to use and easy to recycle [4, 2629] 
Solvents are possibly the most active area of green chemistry research. They characterize an important challenge for 
green chemistry as they often account for the vast majority of mass wasted in synthesis and processes. Furthermore, 
several conventional solvents are toxic, flammable, and corrosive.  
 
Their solubility and volatility have contributed to air, water, and land pollution, which have increased the risk of 
workers’ exposure, led to serious accidents. Recovery and reuse, when possible, is often connected with energy-
intensive distillation and sometimes cross-contamination. To address all those shortcomings, chemists started a 
search for safer solutions. Solvent less systems, water, supercritical fluids (SCF) and more recently ionic liquids are 
some of the examples of those new “green” answers [3, 30-33]. Where possible, the perfect situation would be not to use 
any solvent because the decision to include an auxiliary always implies efforts and energy in order to remove it 
from a designated system. Efforts have consequently been devoted to developing solvent less systems.  
 
This idea was reinforced through the finding that solvents account for most of the industrial waste. Besides, based 
on the physical properties of the reagents used or the desired outcome of the transformation, the approach often 
needs a new or redesigned chemistry to let the reaction to proceed without the original solvent [3, 33-36]. Water is 
the most abundant molecule on the planet and is sometimes indicated as a benign universal solvent. Being able to 
run a reaction in water therefore has important advantages. Water as known is safe and does not pose any hazards, 
which can be a beneficial solvent for large scale processes in chemical reactions. The properties of water have even 
led to improved reaction rates via the hydrophobic effect and easier separation since a lot of organic substances do 
not dissolve in water. The case of an improved Diels–Alder reaction in water is one of the useful examples 
demonstrating the advantages of water as a solvent [3, 37-39]. One disadvantage which may slow down industrial 
applications and has yet to be addressed is the risk of water pollution that can be very energy-intensive to clean [3]. 
 
Designing Safer Chemicals 
Chemical products should be designed in order to affect their needed function while lessening their toxicity. 
Minimizing toxicity, while keeping function and efficiency, can be considered one of the most challenging parts of 
designing safer products and processes, and achieving that aim requires understanding not only chemistry but also 
the principles of toxicology and environmental science. Moreover, the goal of producing safe chemicals (non-
carcinogenic, mutagenic, and neurotoxic) is the equilibrium between optimal performance and chemical product 
function, confirming that toxicity and hazard are reduced to the lowest possible level. In other words, the use of 
toxic chemicals should be avoided and replaced inhospitable wherever possible however, should take account of 
their efficacy [4, 40]. This principle has used in the development of new insecticides and pesticides which are 
specific to target organisms, for instance, they are toxic only to target organisms and decompose into 
environmentally harmless substances. An additional example is the use of highly toxic organic tin-based organic 
compounds (Sn), earlier coated on the outside to prevent the capture of seaweed and plankton. These organic 
compounds have been replaced by a non-toxic product called Sea-Nine. As well, an example is the development of 
oxidant activator for hydrogen peroxide. This allows the replacement of chlorine bleaches (preparations that damage 
the ozone layer) through hydrogen peroxide in paper production [23]. Another example is the production of 
polymers of polyphenylene sulfone (PPSU), which is nowadays widely used for indoor airplanes and it is also 
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introduced in underground trains where it is a significant to use non-flammable materials. It is a new engineering 
plastic characterised by a novel combination of useful environmental, mechanical, and flame-resistant properties [4, 
41]. 
 
Design For Energy Efficiency 
Increasing concerns over the depletion of petroleum feed stocks and the growth in energy consumption have pushed 
the development of additional energy-efficient procedures and for the search for renewable energies; non-depleting 
resources in a time frame relevant to human scale [3, 42]. The energy requirements of chemical procedures should 
be recognised for their economic and environmental impacts. In 1973 the oil crisis has initiated the development of 
several processes in which energy savings are considered, to exploit every kJ of energy in the production process 
[4]. Unutilised energy may also be considered a waste. The design of chemical reactions that do not involve 
intensive energy use is highly desirable. Dropping the energy barrier of a chemical reaction or choosing suitable 
reactants so that the transformation may proceed at room temperature is one example of what chemists can do in 
order to reduce energetic requirements, with all the direct and indirect benefits accompanying with it. Rising the 
energy efficiency of a chemical system is purely one part of the solution. Alternative energies are wanted. Several 
of those renewable energies have been recognised in biofuels production, including solar power (thermal and 
photovoltaic), wind power, geothermal energy, hydropower, and hydrogen fuel cells. Green chemists have a 
significant role to play in this new challenge as known they can design both energy efficient transformations and 
chemical systems that can be used to harvest some of those renewable natural energies [43, 44]. Solar energy is 
considered the primary sustainable energy source on earth and is considered as an alternative to petroleum. 
Considerable efforts have been dedicated to designing chemical systems to convert solar radiation into voltaic 
energy. Also, organic, inorganic, and hybrid solar cells have paid attention due to their higher efficiency. The main 
principle of those cells depending on the ability of the material used to absorb photonic energy from solar radiation. 
The absorption causes the formation of excited states which can be relayed and generate electronic current. In the 
same word, building materials that can efficiently transform light into current remains a challenge and are key to the 
achievement of this approach [3, 45, 46]. 
 
Reduce Derivates 
Unnecessary derivatization such as blocking groups, temporary modification of physical/chemical processes, 
protection/deprotection should be reduced if probable, because such steps need extra reagents and lead to generate 
waste. The biological synthesis should be used if possible [4]. 
 
Catalysis 
Catalytic reagents are superior to stoichiometric reagents. As it is known that, in many cases, the formation of waste 
is linked to the traditional use of a stoichiometric amount of reagents [3, 4]. For environment protection, the 
catalysis principle encourages the use of biodegradable catalysts, which indicate less energy use, avoiding the use of 
organochlorine compounds and decreasing the use of less waste-water and less energy. In addition, bio-catalysis is an 
example of green chemistry as it is a biomimetic approach based on natural or modified enzymes. It usually indicates 
both the direct use of purified enzymes and the transformations accomplished by engineered living organisms. Also, 
reaction conditions are quite mild as the transformation can be achieved in water at atmospheric pressure and 
ambient temperature. Likewise, enzymes have proven to be more stereochemistry, chemical selectivity. In addition, 
biocatalysts in comparison with non-biological catalysts, have a great advantage given the rate of reaction, lesser 
cost, catalytic specificity, etc, but lack of heat sensitivity and poor stability [3]. 
 
Bio Degredation 
Chemical products should be designed to break down into innocuous degradation products without causing any 
danger for the environment. The goal of creating degradable chemicals and products that, upon the termination of 
their activity, must be able to convert into harmless products to the environment. The aim is to prevent the formation 
of harmful substances and to return to production as much waste as possible, which is achieved via using recycling 
[3]. The problem of persistence has been known for a long time and became apparent in the primary stages of 
industrial development [47, 48]. For instance, in the 1950s, tetrapropylene-alkylbenzene sulfonate (TPPS) was used 
as a surfactant for laundry detergents where it is accumulated into the water supply as a result of an unfinished 
degradation. The situation was so critical, where water tended to foam when coming out of the tap. The immediate 
solution was found to replacing the methyl branched chain of TPPS by a linear carbon chain that reduces bio- 
persistence. Designing biodegradable materials and chemicals is no easy task as demonstrated by continuing 
problems of environmental pollution. Trends have emerged following decades of data collection. Some chemical 
structures such as branched chains, halogenated moieties, quaternary carbons, tertiary amines, and certain 
heterocycles may have enhanced persistence and are avoided. On the other hand, integrating functional groups like 
esters or amides which are recognised by ubiquitous enzymes may assistance the design of environmental 
degradable products [48, 49]. 
 
Analysis 
Green analytical chemistry can be defined as the use of analytical procedures that produce lesser waste and are safer 
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for the environment and human health [3, 50]. This definition includes both parts of live monitoring of a chemical 
transformation and the environmental shortcomings accompanying with traditional analysis. The goal of green 
analytical chemistry is to measure chemicals without producing waste. The environmental issues related to analytical 
chemistry are typically linked to the analytical process itself. Products used in the manufacture of analytical 
apparatus should be taken into consideration. Both green engineers and green chemists building new sensors should 
be aware of the toxicity and any potential environmental difficulties associated with the material they handle. For 
example, mercury electrodes are often used for electrochemistry. The effective solution has proven by replacing 
them with carbon-based electrodes such as nanotubes or nanofibers [3, 51]. 
 
Accident Prevention 
Substances are used in a chemical process should be selected to minimize the possibility of chemical accidents, 
including releases, explosions, and fires. For example, the increasing use of supercritical CO2 that replaces organic 
solvents (not toxic or explosive and is friendly-environment). Safety is defined as a controlling of known hazards via 
achieving an acceptable level of risk and is achieved at some levels of the lowest use of personal protective 
equipment. According to the chemical accident prevention and the clean air act amendments of 1990, avoiding 
accidents starts through identifying the hazards [3, 52]. All kinds of hazards whether it is toxicity, physical hazards 
such as explosivity or flammability, and global hazards should be addressed in the design of chemicals and processes 
to prevent accidents like the love canal incident and Bhopal. This accident should be an initial reminder to the 
scientific community because many chemicals are still used to present serious hazards which should be replaced by 
safer alternatives in order to prevent accidents wherever possible. 
 
Use Of Renewable Feedstocks 
One of the principles of green chemistry advocates the use of renewable feedstocks where it is economically and 
technically acceptable. For instance, it is suitable to use renewable raw materials instead of a variety of plastic 
materials, and at that point to waste away the waste materials. For this reason, the making of biodegradable plastic 
materials is a present trend. Biodegradable packaging has a future in the food industry. Many factors, including 
politics and changes inlegislation, in addition to the global demand for food and energy resources, certainly affect 
the development of biodegradable packaging [53]. Over the past ten years, important progress has been made in the 
progress of fuels, chemicals, and materials from renewable raw materials. For instance, in the case of bioplastics, the 
use of renewable raw materials in manufacture positively affects energy consumption and CO2 emissions. Coca-
Cola, a world- wide scale company, for the time being, makings bottles made of 30% polyethylene (PE) blends, 
however American company nature works uses bottles have made from lactic acid polymers (PLA) made from lactic 
acid, obtained by fermentation of dextrose obtained from starch, most commonly corn [27]. 
 
Disadvantges Of Green Chemistry 
The basic task of green chemistry is designing chemical products and processes that reduce or eliminate harmful 
substances. This goal is also the biggest of green chemistry that is reflected in time, costs and lack of information in 
specifical, converting from an old, traditional product to a new "green" product, design of a new product and process 
is often not easy and quite expensive, no known alternative chemical or raw material inputs, also there is a lack of 
unity on what is considered safe [3, 54]. With the high cost of implementation and the lack of information, that will 
lead to a lack of green chemistry where is no identified alternative in order to used chemical raw materials or 
alternative technologies for green processes. Moreover, there is also a lack of human skills. Ionic liquids are the 
future of green chemistry. Although there is no doubt that those are valuable in chemical synthesis. When applying 
12 principles that define green chemicals, ionic liquids do not look principally green. While, as is well known, ionic 
liquids are slightly volatile due to the low vapor pressure, yet it is only one of the several things that make a 
substance green. For instance, ion-based, fluoro-anion-based and imidazole-based liquids are expected to be 
poisonous but cannot reach the environment through evaporation. The problem is that most ionic liquids are water-
soluble and can simply reach the biosphere via that pathway [4, 54-56]. 
 

CONCLUSION 
 
The goal of green chemistry as mentioned early is based on twelve principles which aim to reduce harmful 
materials from the production, and application of chemical products. It is well known that when designing a green 
chemistry process, it is impossible to find the requirements of all twelve principles of the process at the same time. 
Nevertheless, it attempts to apply as many principles as possible during certain steps of synthesis. The goal of green 
chemistry in both environmental protection and economic gain can be achieved via many directions. For instance, 
chemical products would be prepared so that at the end of their function was not persist in the environment and 
instead break down into unhurt degradation products. As well as, the goals of green chemistry are as follows: to 
meet the wants of society in ways without harmful or depleting natural resources on earth which are the main 
objective of green chemistry. In this case, the focus is being shifted on manufacture products that can be fully 
reclaimed or re-used. Via changing patterns of production and consumption, steps are being taken to reduce pollution 
and waste, as one of the significant goals of green chemistry. It is critical to develop alternative technologies to 
prevent any further damage to health and the environment. It can be summarised that environmental conservation 
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can be possible via the introduction of a green chemistry process. However, the green chemistry alone cannot solve 
the pressing environmental concerns and influences on our modern era but applying the twelve-principles of green 
chemistry into practice will finally help to pave the system to a world where the grass is greener. 
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ABSTRACT 
 
Accurate effort estimation is a crucial task for software business progression: for customers, acquiring software 
products or making project contracts for software implementation, accurate effort estimation enables adherence 
to schedule and budget without delay in deployment and introduction (Conte, et al., 1986; Sommer- ville, 2001). 
A software supplier organization strives to estimate the effort needed in building software as accurately as 
possible to ensure the project’s budget and schedule, and the success of resource allocation. Despite the 
numerous effort estimation approaches and applications available, the estimates have remained inaccurate. The 
objective of this paper is to find out the management practices of software development project effort, resulting 
in increased effort estimate accuracy. In the quest of its goal, the paper commences by presenting the theoretical 
background and the key concepts related to software project effort manage- ment approach. This paper focuses 
on an activity set of general software project activities, which are found to be one of the major software project 
activity cate- gories besides software construction and project management effort. 
 
Keywords: project management, software development effort management 
 
 
 

INTRODUCTION 
 
Software providers require cost, price, and time-to-market calculations which are not possible without knowledge of 
effort and its distribution. Workload estimation is needed for work and staffing plans. Sufficiently accurate effort 
estimation is important for software engineers, because successful resource allocation decreases working pressure and 
haste. Accurate effort estimation is a crucial task for software business progression: for customers, acquiring software 
products or making project contracts for tailored software implementation, accurate effort estimation enables adherence 
to schedule and budget without delay in deployment and introduction (Conte, et al., 1986; Sommerville, 2001). The 
numerous formal models, methods and tools available for estimation have reached accuracy levels which are too low 
for the software industry companies. In practice, the same level of accuracy can be achieved with the informal expert 
judgment technique, which has remained as the most commonly employed estimation technique (Jørgensen, 2007). Two 
factors are emphasized in respect to the difficulty in producing accurate estimates: software sizing and the available 
data for estimations (Armour, 2002). Moreover, it has been argued that the formal effort estimation models are too 
complex and uncertain for practical use (Sommerville, 2001). The applications of these models are usually not 
transparent, i.e., the factor weights used for effort derivation are not obtainable in order to validate them. 
Transparency would be required by the estimator to evaluate the reasonability of the gained estimate, i.e., what 
comprises the effort and the costs. 
 
An important, yet overlooked, factor explaining poor estimates is the light consideration on different activities involved 
with the project. The estimators employing the expert judgment technique frequently consider only those activities that 
they are in relation with in a software project and focus on the effort of actual software construction (Jørgensen, 2004b, 
2005; Jørgensen and Sjøberg, 2004). Moreover, the focus in effort estimation research and estimation applications has 
been on software construction (i.e., analysis, design, implementation and testing) and project management (Boehm, et 
al., 2000; MacDonell and Shepperd, 2003), whilst neglecting other software project activities. 
 

LITERATURE REVIEW 
 
The theoretical background for the key activities related in managing effort in a software project is introduced in this 
section. 
 

 Effort And Cost Estimation 
The effort of a software development project can be generally defined as the time consumed by the project, and it can be 
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expressed as a number of person hours, days, months or years, depending on the size of the project (Chatters, et al., 
1999). Brooks (1975) has defined effort as the product of people and time, i.e., effort = people * time. Effort is 
estimated in most projects, especially in projects employing traditional project management methods, to derive the 
project costs that are needed to justify the business case. In agile software development, the project costs are derived 
from the estimated software size (Cohn, 2008). An estimate is a probabilistic assessment with a reasonable accurate 
value of the centre of a range. Formally, an estimate is defined as the median of the (unknown) distribution (Fenton and 
Pfleeger, 1997). An estimate is a prediction; hence, an estimation model can be considered as a prediction system. 
Effort estimation is often used as a synonym for cost estimation but, to be precise, cost estimation is derived from the 
effort estimate by valuing the effort using the cost of project personnel and some other major project costs. Thus the 
outcome of effort estimation is a time value, whereas the cost estimate outcome is some monetary value (Conte, et al., 
1986; Fenton and Pfleeger, 1997; Sommerville, 2001). 
 
Effort Distribution 
Although effort can be distributed in a project between project activities or project phases in many different ways, effort 
distribution is a less-investigated effort estimation area. Indeed, it has been disputed whether it is useful to distribute 
effort in the first place (Blackburn, et al., 1996; MacDonell and Shepperd, 2003). Yet examples exist in the software 
engineering literature; Brooks‟ (1975) suggestion for rule-of-thumb effort distribution for software construction among 
the first in the mid-1970s. Effort distribution can also be used to compare different projects with each other (Heijstek 
and Chaudron, 2008). 
 
Work Breakdown Structure (WBS) 
Effort is distributed on software project activities and sets of activities that form a work breakdown structure, WBS. A 
WBS is a particular defined tree-structure hierarchy of elements that decomposes the project into discrete work tasks 
(Royce, 1998; Wilson and Sifer, 1988). It can be very useful to organize project activity elements into a hierarchical 
structure for project budgetary planning and control purposes (Boehm, 1981). An early establishment of a WBS helps 
to divide the effort into distinct work segments that can be scheduled and prioritized (Agarwal, et al., 2001). 
 
WBS is also required by the currently employed capability maturity models. For example, the staged representation of 
CMMI (SEI, 2006; SEI, 2010) requires WBS on its maturity level 2. However, no standardized way to create a WBS 
exists, and the software engineering literature provides only a few general WBS including 
 
ones applied with the two COCOMO models (Boehm, 1981; Boehm, et al., 2000), the Rational Unified Process (RUP) 
activity distribution (Royce, 1998), and the ISO/IEC 12207 work breakdown structure for software lifecycle processes 
(ISO, 1995). It is noted that although the concept and practice of using a WBS is well established, the topic is largely 
avoided in the published literature because the development of a WBS depends on the project management style, 
organizational culture, customer preference, financial constraints, and several other project-specific parameters (Royce, 
1998). 
 
Another structure for work breakdown is provided in the OPEN process Framework (Henderson-Sellers, 2003), which 
in one of the five major framework compo- nents is Work Units, which results as a Work Product. A Work unit is 
defined as a functionally cohesive operation performed by a Producer (people). The three major classes of Work Unit 
are Activity (e.g., „project planning‟ or „modeling and implementation‟), Task (e.g., „code‟ or „evaluate quality‟), and 
Technique (e.g., „class naming „prototyping‟ or „unit testing‟). These classes form pairs and are linked with each other, 
e.g., Activities are linked with Tasks, and Tasks with Techniques. 
 

 EFFORT MANAGEMENT 
 
The concept of effort management is rarely used in software engineering or information system research. The concept 
was introduced in information system research first in 1995. Young (1995, p. 716) defines effort management as a 
management area that “tracks the commitment of resources against undertakings, both project and non-project”. In fact, 
Young (1995) emphasizes the non-project consideration over project. We, on the other hand, implicitly limit our 
consideration to software projects, and define effort management as an organized process to estimate, collect, monitor 
and control, and analyse effort related to software projects and their activities. 
 
Effort management can be considered to include all necessary functions which manage effort in a software project. 
These functions include effort estimation, effort collection, and effort assessment and analysis, for instance. Simplified, 
during project planning, effort is initially estimated with the method in use. The estimate is revised during project 
execution with both collected and assessed effort data from the project. During project closure, the delivered project 
and its effort are analysed, and a project final report is drawn. To assist effort management, some frameworks have been 
proposed: Software Development Management (SDM) framework (Tsoi, 1999), and the frameworks proposed in 
(Fairley, 1992; Vesterinen, 1998). These frameworks are fairly limited, both in terms of project lifecycle phases and 
effort functions. For example, the SDM framework is limited mostly to the pre- project and project phases. The 
proposed frameworks also concentrate mostly on the effort estimation function. 
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 EFFORT ESTIMATIONS AND RE-ESTIMATIONS 
 
The effort of a software project can be estimated and modelled, and estimation techniques can be classified in several 
ways. In the following, we present the evolution from the first effort and cost estimation approach classifications by 
Boehm (1981) and Conte, et al., (1986) to the later classifications by Fairley (1992), Fenton and Pfleeger (1997) and 
Briand, et al., (1999, 2000). 
 
Boehm (1981) divided the methods into seven categories: algorithmic models, expert judgment, analogy, Parkinson, 
price- to-win, top-down, and bottom-up. The algorithmic models include linear models, multiplication models, analytic 
models, tabular models, and composite models. Later, this division was reduced to two main antithesic approaches: 
algorithmic and non-algorithmic approaches. Conte, et al., (1986) divided the approaches of effort estimation on the 
highest level into micro-model and macro-models of effort. The macro-models of effort were divided further into 
historical-experimental models, statistically-based models, theoretically-based models, and composite models. The 
historical-experimental models include expert judgment technique. The statistically-based models include techniques 
such as regression analysis, linear models, and non-linear models. 
 
In 1992, Fairley (1992) addressed the different estimation techniques which included the traditional approaches 
(categorized into empirical techniques, regression techniques, and theory-based techniques) and the advances in the 
popular approaches at that time (advances in analogy-based estimation, function point tech- niques, regression 
modelling, theory-based models, and in size estimation). Fairley (1992) predicted that analogy-based methods with 
expert system decision rules will emerge into future estimations. 
 
Fenton and Pfleeger‟s (1997) division was based much on Boehm‟s division, but included only four categories: expert 
opinion, analogy, decomposition, and models. Each of these techniques can be applied either bottom-up or top-down. 
 
Briand, et al., (1999, 2000) divided the effort estimation techniques into parametric and more advanced non-parametric 
modelling techniques (Figure 1). The non- parametric modelling techniques have emerged gradually into effort 
estimation, but applications are still in short supply. 
 
FIGURE 1: THE NON-PARAMETRIC EFFORT ESTIMATION TECHNIQUE CLASSIFICATION (adopted 
from Briand, et al., 1999, 2000) 
 
 

 
 
Since the beginning of the 1990‟s research on effort estimation has increased and new approaches have been proposed 
and presented. These approaches include various machine learning techniques and artificial intelligence. Based on the 
evaluations of these advanced techniques (e.g., (Finnie and Wittig, 1996; Mukhopadh- yay and Kekre, 1992; Shepperd 
and Schofield, 1997; Srinivasan and Fisher, 1995)), one cannot conclude a superior estimation technique, although 
case-based reasoning seems to be a promising one out of the advanced formal approaches. The results of the evaluations 
depend on the case and are partially in conflict with each other. Although new approaches have been introduced, in 
practice the methods employed are mostly old approaches. A reason for this is that the new approaches, such as 
artificial neural networks, produce results hard to interpret in practice (Briand, et al., 1999). 
 
In fact, formal techniques in general are seldom employed in the software engineering industry. Studies (Gray, et al., 
1999; Hihn and Habib-agahi, 1991; Jørgensen, 2005; Jørgensen and Sjøberg, 2004; Kitchenham, et al., 2002; Virtanen, 
2003) imply that applied techniques in the software industry are primarily informal, and based on analogy and expert 
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analysis, particularly since there is no conclusive evidence that a formal method outperforms the informal expert 
analysis (Jørgensen, 2004a, 2004b, 2007; Kitchenham, et al., 2009).  
  
In another study (Niessink and van Vliet, 1997), the expert judgment technique has been reported to outperform the 
Function Point Analysis based estimations in the context of predicting maintenance effort. Expert judgment estimation 
is defined as an “estimation conducted by a person who is recognized as an expert on the task and who follows a 
process that is, to some degree, non-explicit and non-recoverable” (Jørgensen and Sjøberg, 2004, p. 317). Reasons for 
applying expert judgment instead of formal estimation methods include flexibility regarding required input for 
estimations and time spent on estimations. 
 
Software project effort estimation has been increasingly studied since 1960‟s both in the academia and in the software 
industry. In particular, the research interest lies within modelling effort and cost estimation. As models in general, they 
describe a phenomenon ex post, and thus their use ex ante for estimation can be challenging; rather, they can be used 
for simulating the software project effort after project‟s completion when the actual effort is in hand. Moreover, the 
models require information as input parameters which cannot be obtained before the project is completed. For example, 
COCOMO model (Boehm, 1981) requires the number of lines of code when modelling software project effort. 
 
Effort and cost estimation has existed in software engineering research literature since 1960‟s when the first models to 
estimate effort and cost were introduced (Conte, et al., 1986). These pioneering models included linear statistical 
models such as Nelson and Farr-Zagorsky. The famous formal models are from the turn of the 1970-80‟s, and include 
the Putnam SLIM model, Price-S model, the Jensen model, and the COCOMO model. 
 
According to (Pressman, 2005; Royce, 1998; Smith, et al., 2001), the most widely known models include the 
COCOMO (Constructive Cost Model) (Boehm, 1981) and COCOMO II (Boehm, et al., 1995, 2000) models, which are 
primarily based on software size in lines of code, and the Function point (FP) count (Albrecht and Gaffney, 1983). The 
FP count, or Function Point Analysis (FPA), is based on the software functionality, and can be used to derive effort 
with a known productivity factor, and has many variants such as Mark II FP (Symons, 1988). 
 
Boehm (1981) introduced the original COCOMO model in 1981. The original COCOMO model is a collection of three 
different models: The Basic model, the Inter- mediate model, and the Detailed model. The purpose of using a more 
complex model is to achieve more accurate estimation by taking more factors into account. This in turn requires more 
details to be known. The Basic model, which can be applied in the early stage of the project, estimates the effort based 
primarily on the software project‟s size in terms of program lines of code (kilo delivered source instructions, KDSI). 
The Intermediate and Detailed models use an Effort Adjustment Factor (EAF) and slightly different coefficients for the 
effort equations. The EAF is a product of the six-scaled Effort Multiplier and the corresponding cost driver. The 
COCOMO cost drivers consists of fifteen independent Product, computer, personnel and project attributes which 
determine the project‟s effort. The major difference between the Intermediate and the Detailed model is that Effort 
Multipliers are in the Detailed model used for each project phase (Agarwal, et al., 2001; Boehm, 1981; Fenton and 
Pfleeger, 1997). COCOMO was enhanced to COCOMO II in the mid-1990‟s in order to develop the model to address 
the new needs of evolving software engineering such as distributed software and component techniques (Boehm, et al., 
2000; Fenton and Pfleeger, 1997). COCOMO II categorization is not, however, suitable for all project situations, and 
should be adjusted via context and judgment to fit individual projects (Boehm, et al., 2000). COCOMO II model‟s 
equation for counting effort corresponds with the original COCOMO‟s Intermediate (or Detailed) model‟s equation. 
The amount of Effort Multipliers considered depends on the project‟s development phase as the knowledge on the 
project grows (Agarwal, et al., 2001). Moreover, besides using only lines of code for the software sizing, object or 
function points can be used (Fenton and Pfleeger, 1997; Pressman, 2005). 
 
Besides estimating effort and cost, the COCOMO models provide effort distributions over different work breakdown 
structures. A WBS was suggested for projects employing a waterfall project lifecycle process in (Boehm, 1981). The 
WBS is applied with the COCOMO cost estimation model as the model estimates how effort is distributed on different 
activities between eight major categories, namely requirement analysis, product design, programming, test planning, 
verification and validation, project office functions, configuration management and quality assurance, and manuals, 
each having specific activities in the four project lifecycle phases. These phases were based on earlier estimation 
methods and the waterfall lifecycle model (Boehm, 1981). 
 
COCOMO II has been developed to be usable by projects employing either waterfall or spiral software engineering 
processes. In the waterfall approach of COCOMO II, software activity work was divided into five major categories: 
management, system engineering, programming, test and evaluation, and data. This breakdown was adapted from the 
COCOMO‟s eight categories, which were partly reorganized and renamed. The requirements, product design, and 
configuration manage- ment and quality assurance categories were organized as system engineering sub-activities. 
„Verification and validation‟ was renamed „test and evaluation‟, „man- uals‟ became „data‟, and „project office 
functions‟ became „management‟ (Boehm, et al., 2000). 
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The COCOMO II spiral approach is based on the same WBS approach applied in the RUP (Royce, 1998) The RUP 
default WBS is based on seven main categories, namely management, environment, requirements, design, 
implementation, assessment, and deployment. Each of these seven categories includes activities relat- ing to four project 
phases (inception and elaboration of the engineering stage, and construction and transition of the construction stage) 
(Royce, 1998). The COCOMO II WBS for spiral process is based much on the same seven categories, yet RUP‟s 
„environment‟ became „environment and configuration management‟ in COCOMO II. Also, the activities within the 
four phases partly differ (Boehm, et al., 2000). Moreover, COCOCO II dropped COCOMO‟s modern- programming- 
practices parameter in favour of a more general process-maturity parameter. COCOMO II was also enhanced with 
several new parameters (Chen, et al., 2005), for example, with the development of reuse, multi-site development, 
architecture and risk resolution, and team cohesion. Moreover, the organization can add new proprietary parameters 
reflecting its particular situations. 
 

 EFFORT DATA COLLECTION 
 
The software engineering literature (e.g., Pressman, 2005; Royce, 1998; Sommerville, 2001) describes effort-related 
functions during project execution (collection, monitoring, assessments, and re-estimations) very superficially compared 
to the effort-related functions during project planning (e.g., effort estimation, scheduling etc.). 
 
However, a few descriptions exist. In the beginning of the 1980s, Boehm (1981) described a follow-up system for 
projects‟ effort (cost) information. He pointed out that in the beginning effort estimation is imperfect and actual effort 
data is needed for calibration and change management. Moreover, not every project fits into the estimating model. 
Hence, the employed formal effort estimation model requires a particular follow-up system. This system both supports 
effective project management and benefits the long-range effort estimation capabilities. The data collected in a 
consistent manner via control activities over several projects can be analysed to determine how the actual effort 
distribution differs from the estimates. The differences are fed back to calibrate the model. For a new project, data 
collection should be considered to calibrate their estimating models (Boehm, 1981). 
 
The importance of the effort-related functions during project execution, such as effort collection, was raised also in 
(Tsoi, 1999), where a framework for software project development management was proposed. This framework 
concentrated on the pre-project and project phases (referred as acquisition and operation phases, respectively), and 
especially on the monitoring the effort in a software project. The framework relied on two basic principles which occur 
in software projects: the existence of change due to the dynamic environment, and the need for dynamic, continuous 
measurement on project progress to collect real-time information. 
 

RESEARCH METHODOLOGY 
 
Several different research strategies have been proposed for the software engineering and information systems research. 
These research methodologies can be found very useful, but no-one is sufficient by itself to form a well-grounded 
research program. In fact, Nunamaker, Chen and Purdin (1991, pp. 95-96) state: “where multiple methodologies are 
applicable, they appear to be complementary, providing valuable feedback to one another.” This study uses qualitative 
information in order to prepare an explanatory theoretical paper to study the key functions in managing software 
project effort. The paper reviews literature to describe, analyse and understand the software project effort activities. 
 

DISCUSSION & CONCLUSION 
 
Software engineering literature (Pressman, 2005; Royce, 1998; Sommerville, 2001) focuses on project management 
and effort concepts, but the emphasis is on effort estimation and effort-related planning (e.g., scheduling) rather than on 
the total management of effort. Effort has not been seen as an independent area of management like risk or quality. 
Literature discusses risk management, quality management and configuration management individually but effort is 
covered as a part of software project management. In other words, research has particularly focused on improving 
effort estimation, and has concentrated on the software construction effort of the software projects. 
 
Several effort and cost estimation models and methods have been proposed during the last decades. Despite the 
numerous applications available for estimation, effort is, however, frequently underestimated (Gruschke and Jørgensen, 
2008; Kitchenham, et al., 2009). According to studies (Briand, et al., 1999; Shepperd, et al., 1996), the effort estimation 
methods and tools have reached only low accuracy levels with MPE-values worse than 0.30, whereas the target value 
between the estimated and actual effort for software industry companies can be three times smaller, for instance. The 
effort estimation research and the different estima- tion techniques emphasize two factors in respect to the difficulty in 
producing accurate estimates: software size and the available data for estimations (Armour, 2002). Most formal effort 
and cost estimation models and methods require a determination on the size of the software to be produced. The size is 
generally determined for example in terms of lines of code (LOC), function points (FP), or use case points (UCP). The 
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prediction of the size of the final software product is, however, challenging and complex. Another factor which reflects 
to inaccurate effort estimates is the shortage of knowledge on the software to be produced since these estimates are made 
especially in the early stages of the software development process (Armour, 2002; Boehm, 1981). 
 
Although several formal approaches have been proposed for effort estimation they are seldom employed in practice. As 
mentioned in literature, the applied effort estimation approaches are in most cases informal, and based on analogy and 
expert analysis. Jorgensen daunts that it might not be possible to develop effort estimation models that replace expert 
judgment, and therefore the best effort estimation improvement strategy may be to improve the judgment-based effort 
estimates (Jorgensen, 2005). 
 
An overlooked, possible factor explaining poor effort estimates is the light consideration on different activities involved 
with the project. Therefore, the likelihood of unintentionally leaving out significant activities affecting the estimation is 
significant. Also, the focus in effort estimation research and estimation methods has been on software construction and 
project management (MacDonell and Shepperd, 2003), whilst presenting the other activities related to the project 
merely as a fixed proportion from the software construction effort, and as effort overhead. These activities, which are not 
directly related to software construction or project management, include various management and support activities, 
each carried out by several members of the project. 
 
Experiences from the software industry imply that in effort estimations where expert judgment technique has been 
applied the estimators consider exclusively those activities that occur for them in a software project and focus on the 
effort of actual software construction. Indeed, research (e.g., (Jørgensen, 2004b, 2005; Jørgensen and Sjøberg, 2004)) 
confirms this observation. Also, there is a correlation between years of experience and the variety of different project 
activities considered for the estimate (Jørgensen and Sjøberg, 2004) more experienced experts consider a larger variety 
of project activities. Different experts estimate different areas, e.g., programmers estimate the amount of programming 
effort. A reason for the effort estimate inaccuracy can be the inadequacy of previous projects‟ effort data collection 
when effort is both reported badly and collected without analysing it properly afterward. The collected effort data is 
used for both improving team performance in upcoming project phases and project and in calibrating the weights that 
adjust the factors and drivers which are used for the effort estimate derivation in the organization in question. 
 

CONCLUSION 
 
The proposed processes for post-mortem analysis (Collier, et al., 1996) describe post-mortem of the whole project, and 
provide general guidelines without a detailed method to analyse effort. Furthermore, the proposed analysis processes 
require rather large resources (both time and personnel) which, in practice, are quite limited in the software industry. 
Thus from the effort-related challenges described above in the sub-chapters and theoretical background section, it can 
be concluded that Estimators consider mostly core construction activities, relevant in their work and when estimating 
and Effort data quality is bad, i.e., it is not reliable, Effort and cost estimates are inaccurate. Also the estimator cannot 
judge the accurate result. 
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ABSTRACT 
 
Study of research progress in the academic domain is challenging for student’s academic performance in Tamil 
Nadu higher education sectors. The data collected from various engineering colleges augment this issue for 
supporting the results in this direction. Here in this paper we address this issue positively with the help of the 
educational data mining. The Classification method as one of the major data mining methodologies can be 
applied effectively for this purpose. The main focus of this paper is to check the learning algorithms for 
classification such examples based on selected dataset for student’s academic performance. The main intention 
in this context is to deal with available data set for high accuracy. For this purpose, AdaboostM1, Bagging and 
Dagging models are built using an open source mining Weka under supervised learning algorithms. It is 
necessary to reduce the error before constructing the final models and thus the varying the parameters and 
number of iterations for training is carried out. 
 
Keywords: Educational Data Mining, classifiers, AdaboostM1, Bagging, Dagging. 
 
 
 

INTRODUCTION 
 
Data Mining can be defined as the process involved in extracting interesting, interpretable, useful and novel 
information from the data. In this paper addresses the problem of student academic data in research progress prediction 
based on engineering students. In our present study a novel meta-feature generation method in the context of meta-
learning, this is based on rules that compare the performance of individual base learners in a one-against-one manner. 
Experimental results are based on a large collection of datasets and show that the proposed new techniques can improve 
the overall performance of meta-learning for algorithm ranking significantly [1]. 
 
Nikita Bhatt et al [12] discussed the different approaches of Meta learning based on dataset characteristics provides a 
system that automatically provides ranking of the classifiers by considering different characteristics of datasets and 
different characteristics of classifiers after the generation of the Meta Knowledge Base, Ranking is provided based on 
Adjusted Ration of Ratio (ARR) or accuracy or time that helps non-experts in algorithm selection task. 
 
Artur Ferreira et al [5] presented an overview of boosting algorithms to build ensembles of classifiers. The basic 
boosting technique and its variants are addressed and compared for supervised learning. The extension of these 
techniques for semi-supervised learning is also addressed. For face detection, boosting algorithms have been the most 
effective of all those developed so far, achieving the best results. 
 
Data mining technology can help bridging knowledge gaps in higher educational system. Educational Mining is the 
application of Data mining techniques to educational data. M. Vranic et al have explained how data raining algorithms 
and techniques can be used by the academic community to potentially improve some aspects of the quality of 
education. One of the main concerns of any higher educational system is evaluating and enhancing the educational 
organization so as to improve the quality of their services and satisfy their customer’s needs. 
 
Hoda  Waguih et al have investigated and justified the importance of data mining in evaluating student performance in 
a particular course in a real world higher education system through predicting the likelihood of success. The results of 
the experiment demonstrate how extracted knowledge may help in improving decision making processes. Higher 
education institutions have long been interested in predicting the paths of students and alumni, thus identifying which 
students join particular course programs, and which students require assistance in order to graduate. At the same time, 
institutions want to learn whether some students are more likely to transfer than others, and what groups of alumni are 
most likely to offer pledges. 
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Elena susnea et al discussed Data mining (DM) is useful for collecting and interpreting significant data from huge 
database. The education field offers several potential data sources for data mining applications. These applications can 
help both instructors and students in improving the learning process. 
 

MATERIALS AND METHODS 
 

The first step of our analysis was to reduce the high data dimensionality. For this purpose, we used Weka tool 
[4,6,8,9,13] for attribute selection based on various search methods16 made in the attribute space as shown in table 1. 
We used factors which are selected after preprocessing as new predictors. 
 
Meta Classifier has showed spectacular success in reducing classification error from learned classifiers. These 
techniques develop a classifier in the form of a committee of classifiers. The committee members are applied to a 
classification task and their individual outputs combined to create a single classification. Meta learning approaches like 
AdaBoostM1, Bagging and Dagging, [2,3,10,11] Parameter Selection have received extensive attention. They are the 
recent methods for improving the predictive power of classifier learning systems.  
 

                          .  
 

Flow to obtain a Strong Meta classifier. 
 
The above diagram represents the flow of process of the proposed ensemble model by using several base classifiers, 
such as Bayes, Meta, Rules and Trees. In Bayes classifier has several methods are there but here consider only few of 
them like as BayesNet, Complement NaïveBayes and NaiveBayes. In Meta classifier has several methods are there but 
here consider only few of them like as AdaBoosting, Bagging and Dagging models. In Rules classifier has several 
methods are there but here consider only few of them like as Conjuctive Rule, Decision Table and JRip models. 

 
Table 1: Functions of classifiers 

 
Meta 

Classifier 
name 

Category Functions 

 
 
Meta 

Adaboost M1 Class for boosting a nominal class classifier using the 
Adaboost M1 method. 

Bagging Bag a classifier; works for regression too 

Dagging It creates a number of disjoint, stratified folds out of 
the data and feeds each chunk of data to a copy of the 
supplied base classifier. 

Data

Proposed Ensemble 
Classifiers 

T

r

e

e

s 

1. BFTree 

Rules 

1. Conjuctive 
Rule 

2. Decision 
Table 

3. Jrip 

Meta 

1. AdaBoosting 
2. Bagging 
3. Dagging 

Bayes 

1. BayesNet 
2. Compliment 

NaiveBayes 
3. NaiveBayes 

Base Classifiers (Bayes, Meta, 
Rules, Trees) 
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Base 

BayesNet Numeric estimator precision values are chosen based 
on analysis of the training data 

Compliment 

NaiveBayes 

Class for building and using a Complement class 
Naive Bayes classifier. 

NaiveBayes Class for a Naive Bayes classifier using estimator 
classes. 

Adaboost M1 Class for boosting a nominal class classifier using the 
Adaboost M1 method. 

Bagging Bag a classifier; works for regression too 

Dagging It creates a number of disjoint, stratified folds out of 
the data and feeds each chunk of data to a copy of the 
supplied base classifier. 

ConjuctiveRule This class implements a single conjunctive rule learner 
that can predict for numeric and nominal class labels. 

Decision Table Class for building and using a simple decision table 
majority classifier. 

JRip This class implements a propositional rule learner, 
Repeated Incremental Pruning to Produce Error 
Reduction (RIPPER), 

BFTree Class for building a best-first decision tree classifier. 

DecisionStump Usually used in conjunction with a boosting algorithm. 

J48 For generating a pruned or unpruned C4.5 decision 
tree. 

 
Experimental and Result Analysis 
In this section, we test the implementation efficiency of various methods and compare with whole dataset and the 
selected attributes. Weka tool is used to construct classification models. 
 
The datasets for these experiments are collected from various engineering colleges in tamil nadu. The original data 
format has been slightly modified and extended in order to get relational format. The dataset of higher education 
student academic performance describes a set for selected attributes for Best first search method in the range as shown 
in the table 1. The output is categorized into Boys and Grils classes. The output class is denoting the possible category 
of infection affected. Number of Instances in this database is 7435. 

 
Table 2: List of Attribute and their Data Type 

 
S. No Attribute Name Data Type 

1 Register_Number VarChar 

2 Student_Name Character 

3 Residence VarChar 

4 Medium_of_study Character 

5 Sex Character 

6 Mathematics-I VarChar 

7 Technical_English-I VarChar 

8 Engineering_Physics-I VarChar 

9 Engineering_Chemistry-I VarChar 

10 Computer_Programming VarChar 

11 Engineering_Graphics VarChar 

12 Attendance_Percentage Numeric 

13 Grade VarChar 

 
The above table contains the 13 attributes. Such as Register_Number, Student_Name, Residence, Medium of study, 
Sex, Mathematics-I, Technical_English-I, Engineering 
 
Physics-I, Engineering Chemistry-I, Computer_Programming, Engineering Graphics, Attendance Percentage, Grade. 
Based on these attributes compute the ensemble model which is apply for our proposed system. 
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Table 3: Various Classifiers accuracies 
 

Meta Classifiers 
 
Base Classifiers 

AdaBoostM1 Bagging Dagging 

 
Bayes 

BayesNet 72.18% 71.18% 69.3% 

Compliment NaiveBayes 52.96% 52.95% 53.02% 

NaiveBayes 69.98% 70.1% 70.21% 

 
Meta 

Adaboost M1 51.38% 51.38% 54.21% 

Bagging 71.65% 72.1% 71.5% 

Dagging 70.66% 71.38% 67.28% 

 
Rules 

ConjuctiveRule 51.38% 51.38% 60.43% 

Decision Table 71.65% 72.1% 70.41% 

JRip 70.66% 71.06% 70.28% 

 
 

Trees 

BFTree 72.03% 72.08% 71.83% 

DecisionStump 51.38% 51.38% 61.53% 

J48 71.73% 71.73% 68.41% 

 
The above table represents, Every proposed model of the ensemble models like as Meta with Bayes,Meta with Meta, 
Meta with Rules, Meta with Trees. In Meta with Bayes ensemble model, the AdaBoostM1with BayesNet parameter had 
72.18% accuracy level rest of others less than this model while computing the meta with Bayes classifiers. 

 
In Meta with Meta ensemble model, the Bagging with Bagging parameter had 72.10% accuracy level rest of others less 
than this model while computing the Meta with Meta classifiers. In Meta with Rules ensemble model, the Bagging with 
Decision Table parameter had 72.10% accuracy level rest of others less than this model while computing the Meta with 
Rules classifiers. In Meta with Trees ensemble model, the Bagging with BFTree parameter had 72.08% accuracy level 
rest of others less than this model while computing the Meta with Trees classifiers. 

 

 
Figure 2 Comparison of meta classifier algorithms for accuracy. 
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The above figure clearly represents the highest accuracy 72.18% had AdaBoostM1 with BayesNet Parameter only. The 
rest of other ensemble models have less than the AdaBoostM1 with BayesNet model. 
 

CONCLUSION 
 
The above results clearly demonstrate the high accuracy produces the Meta classifications with base classifiers in 
various analysis. It produces the best accuracy result in ensemble model of AdaBoostM1 with BayesNet Classifiers. I 
contribute my research works based on student academic performance analysis for higher education. 
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Abstract 

Humans are continuously exposed to varying amounts of chemicals that have been shown 

to have carcinogenic or mutagenic properties in environmental systems. Food stuffs have 

been found contaminated with substances having carcinogenic, mutagenic, teratogenic 

and allergenic properties. Among them the present paper reviews the Aflatoxins 

contamination, effects and analysis in different food products. The present paper deals 

with Aflatoxin types, contamination different in food items. The previous studies reported 

the presence and effects of Aflatoxins in India also presented. The qualitative and 

quantitative analysis of different Aflatoxins in food samples by High performance liquid 

chromatography by various authors also discussed. In conclusion this paper provides 

adequate information about Aflatoxin contamination instrumental analysis which helps to 

apply to study the Aflatoxin contamination. 

Keywords  
Food products, Aflaoxins, Aspergillus flavus and Aspergillus parasiticus. 

 
***** 

 
INTRODUCTION:  

Humans are continuously exposed to varying 
amounts of chemicals that have been shown to have 
carcinogenic or mutagenic properties in 
environmental systems. Exposure can occur 
exogenously when these agents are present in food, 
air or water, and also endogenously when they are 
products of metabolism or pathophysiologic states 
such as inflammation. For the past two decade’s 

great attention is focused on environmental health 
as a consequence of the increasing awareness over 
the quality of life due to major environment 
pollutants that affect it. Food stuffs have been found 
contaminated with substances having carcinogenic, 
mutagenic, teratogenic and allergenic properties. As 
these substances can be supplied with food 
throughout the entire life-time of a person. The 
International Agency for Research on Cancer (IARC) 
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has concluded that naturally occurring aflatoxins are 
carcinogenic to humans (group 1), with a role in 
etiology of liver cancer, notably among subjects who 
are carriers of hepatitis B virus surface antigens. 
Among the 18 different types of aflatoxins identified, 
the major members are aflatoxin B1 (AFB1), B2 
(AFB2), G1 (AFG1), G2 (AFG2), M1 (AFM1) and M2 
(AFM2). AFB1 is normally predominant in amount in 
cultures as well as in food products.  
High amount of aflatoxins uptake in a very short time 
can cause liver damage, Liver cancer, mental 
impairment, Abdominal Pain, Vomiting, Convulsions, 
Edema, Pulmonary Edema, Haemorrhaging, 
Disruption of food digestion, absorption or 
metabolism, Coma, Death. If aflatoxins take at a 
time, but over a long period leads to Liver cancer due 
to DNA mutation caused by aflatoxins. Acute high-
level exposure can progress to potentially lethal 
hepatitis with vomiting, abdominal pain, jaundice, 
fulminant hepatic failure and death (1). The aflatoxin 
LD50 rate (the dosage level that causes 50% of a 
group to die) for animals is between 0.5 and 10 
mg/kg of the animal's weight. Aflatoxins are quite 
stable compounds and survive relatively high 
temperatures with little degradation. Various reports 
have been presented that presence of Aflatoxins in 
various food products that can affect human, birds 
and animal health.  
Aflotoxin contamination studies in India: 

Various studies have been reported the food 
contamination by Aflatoxin in India. Najeeb S. Al-

Zoreky et al (2017), found concentrations of 0.123 
mg/kg of aflatoxin B1 and 2.58 mg/kg of total AFS in 
imported rice and ground rice subsamples. Analysis 
was conducted with RP-HPLC-FLD using post column 
electrochemical derivatization with a Kobra Cell. 
Aspergillus parasiticus is observed at 250C and high 
concentrations of aflatoxin B1 observed at fungal 
growth at 370C in rice stored for three weeks [2]. 
Maryam Jalili (2016), determined the aflatoxin B1, 
B2, G1 and G2 content in 80 different spices samples 
(red pepper, black pepper, turmeric and cinnamon). 
Analysis was conducted with HPLC with fluorescence 
detector with a mixture of acetonitrile–methanol–
water (17:29:54; v/v). Recovery of aflatoxin is ranged 
from 76.4±5.6 to 98.3±3.2 for AFG1 in cinnamon 
(spiked at 1ng/g) and AFB2 in turmeric (spiked at 
10ng/g) respectively. Thirty-two out of 80 (40%) 
samples were contaminated with aflatoxins ranged 
from 0.85±0.10 to 24.60±0.12 [3]. Vasanthi Siruguri 

et al (2012), collected the stored rice variety PAU 201 
in Punjab that was not permitted for milling and 
public distribution due to the presence of damaged 
grains at levels exceeding the regulatory limits of 

4.75 per cent and analyzed for presence of aflatoxin 
contamination by Scanning electron microscopy 
(SEM), energy dispersive X-ray (EDX) analysis and 
Prussian blue staining. Results of the study indicates 
that none exceeded the Food Safety and Standards 
(Contaminants, Toxins and Residues) Regulations, 
2011 tolerance limit of 30 μg/kg and majority of the 
samples had levels <15μg/kg [4]. Harish Chandr et al 

(2013), reported the occurrence of total aflatoxin 
contamination in Indian maize samples collected 
from local market of Lucknow city by using 
investigated by competitive ELISA technique. The 
result showed total aflatoxin content ranges from 9.0 
to 250 ppb [5]. Amir Sasan Mozaffari Nejad et al 

(2014), analyzed 36 spices samples of Iran and India 
that include chilli powder (n = 12), black pepper 
powder (n = 12) and whole black pepper (n = 12) for 
determination of aflatoxin content. Aflatoxin content 
in Iranian samples was found ranged from 63.16 to 
626.81ng/kg and in Indian samples was ranged from 
31.15 to 245.94ng/kg when analyzed with enzyme-
linked immunosorbent assay [6].  
Baranitharan Krishnan et al (2015), studied on 40 
samples of local and branded corn flour that are 
marketed in Chennai, Tamil Nadu, India for 
determination of contamination levels of aflatoxins. 
Among all samples 23 samples (57.5%) have shown 
positive for aflatoxin (35% samples have shown 
positive for G1, 5% samples have shown positive for 
G2, 50% samples have shown positive for B1, 32.5% 
samples have shown positives for B2). B1 type 
aflatoxin was found high in all samples [7]. 
Jayaramachandran Ramesh et al (2013), studies on 
food grain samples (Bengal gram (2), bajra / cumbu 
(6), maize (10) and jowar / sorghum (1) and grain 
flour (3) collected from local market for 
determination aflatoxin B1. Thin layer 
chromatography and high performance thin layer 
chromatography applied for analysis and results 
found that contamination of aflatoxin B1 was found 
to be 68.18% in food grains whereas 100% in grain 
flour, which might be due to improper post-harvest 
technology and storage condition [8]. Nadeem A. 

Siddiquea et al (2013), studied on presence of 
aflatoxins in medicinal plants, namely Mucuna 

pruriens, Delphinium denudatum and Portulaca 

oleraceae. The aflatoxins were extracted, purified by 
immunoaffinity column chromatography and 
analysed by HPLC–MS/MS with Agilent XDB C18-
column. Results found that AFB1 and AFB2 were in 
trace amounts below the detection limit in M. 
pruriens whilst they were not detected in D. 

denudatum. P. oleraceae was found to be 
contaminated with AFB1 and AFB2 [9]. Punam Jeswal 
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et al (2015), has analyzed for fungal contamination 
as well as aflatoxin (AFs), ochratoxin A (OTA), citrinin 
(CTN) contamination in nine different Indian spices 
(red chilli, black pepper, turmeric, coriander, cumin, 
fennel, caraway, fenugreek, and dry ginger) in India. 
ELISA and LC-MS/MS techniques were used for 
analysis. All spices samples found contamination 
with Aspergillus flavus and Aspergillus niger. 
Aflatoxin content was found in Red chilli samples 
(85.4%), dry ginger (77.7%). 56% Aspergillus flavus 
from red chilli and 45% Aspergillus ochraceus from 
black pepper were toxigenic and produced aflatoxins 
and ochratoxin A, respectively. Penicillium citrinum 
produced citrinin in red chilli, black pepper, 
coriander, cumin, fenugreek, and dry ginger samples. 
The highest amount of AFs was found in red chilli 
(219.6 ng/g), OTA was in black pepper (154.1 ng/g), 
and CTN was in dry ginger samples (85.1 ng/g) [10].  
Aflotoxin contamination studies other countries: 

Waenlor W et al (2003), presented the aflatoxin 
contamination in various foods and products in 
Thailand between 1967-2001. Thirteen available 
international and local reports (n=3,206 samples) 
focused on type of food, season and geographic 
areas, and have been collected for statistical analysis. 
The accumulated data showed 1,248 (38.9%) of 
3,206 samples were highly contaminated with 
aflatoxin. Over half (728) of the contaminated 
samples (1,248) were peanuts, milk, and poultry [11]. 
FF Ilesanmi et al (2011), reported the descriptive 
cross-sectional study on awareness and knowledge 
of aflatoxin contamination in groundnut and the risk 
of its ingestion among 417 health workers in Ibadan. 
The study reports that 95% of the respondents had 
previous awareness of aflatoxin and class room 
lectures was the most common source of 
information (56%). Knowledge regarding aflatoxin 
contamination in groundnut and the risk of its 
ingestion was obtained showing knowledge score 
range of 0 to 14. In all, 80.6% had good scores of 11 
to 14. None of the respondents had ever told their 
patients about the risk of aflatoxin ingestion [12]. 
Angele N. Tchana et al (2010), determined the 
presence of aflatoxins in eggs, milk, urine, and blood 
samples collected from various sources and periods 
in Cameroon. Aflatoxin was found in eggs (45.2%), 
cow raw milk (15.9%), breast milk (4.8%), urine from 
kwashiorkor and marasmic kwashiorkor children 
(45.5%), and sera from primary liver cancer patients 
(63.9%) [13]. Carlos A. F. Oliveiraet al (2009), 
detected aflatoxin levels in peanut (240 samples) 
products traded in the Northeast region of Sao Paulo, 
Brazil by using HPLC. Results showed 44.2% samples 
positive for AF at levels of 0.5 to 103.8 μg·kg-1. Nine 

of the positive samples (3.7% of the analysed 
samples) had total aflatoxin concentrations higher 
than the limit established by Brazilian regulations (20 
μg·kg-1) [14]. H. A. Makun et al (2010), analyzed 343 
samples of five different food commodities from 
three States in Nigeria. Maize samples from Niger 
(43) and Kogi (50) States and dried yam chips (50) 
from Niger State and also imported powdered milk 
(100) from in Lagos metropolis were also analyzed 
using column chromatography for clean-up and thin 
layer chromatography coupled with a densitometer 
equipped with win CATs software for quantification. 
Toxicity screening results showed that 68.57% of the 
fungi tested were toxigenic and were mostly isolates 
of Aspergillus, Fusarium, Penicillium, Rhizopus and 
Mucor. AFM1 was detected in 19 samples out of the 
100 milk samples analyzed at levels ranging from 
0.02 - 0.41 µg/kg. AFB1 was found in 29 out of the 50 
beans (63.5 - 106.2 µg/kg) samples analyzed while 
54% of the 50 marketed wheat samples (102.9 - 
198.4 µg/kg) were also contaminated with the toxin 
[15].  
Nisa, A et al (2016), analyzed 50 samples of local and 
import quality brown rice in Lahore, Pakistan for 
determination of quality difference with respect to 
the limits set by European Commission i.e.10 ppb. 
Thin Layer Chromatography was applied for analysis 
and among all samples 92% local brown rice samples 
were contaminated, 56% were contaminated above 
permissible limits; whereas, 36% were below 
permissible limits. In import quality only 48% of 
samples were contaminated where 44% were below 
and only 4% were above permissible limits [16]. 
Fadia. F. Hassan et al (2014), investigated AFB1 in 
the incidence of mycoflora and presence of aflatoxin 
in 24 samples of local stored maize collected from 
Iraqi governorates using TLC and ELISA techniques. 
Aflatoxin B1 was present in 12 samples of stored 
maize and the concentration of toxin ranged 
between 2.30 to 30 ppb using TLC technique and 270 
to 500 ppb using ELISA technique [17]. Younis M H 

Younis et al (2003), analyzed 400 samples of peanuts 
and peanut products collected from local market 
over two seasons from different sites in the Central 
Region (Sudan). HPLC and TLC techniques are used 
for study the percentage aflatoxin contamination in 
all samples and results found 2%, 64%, 14% and 11% 
aflatoxin in peanut kernels, peanut butter, peanut 
cake and roasted peanuts respectively. The highest 
aflatoxin levels were detected in peanut butter (32-
54 g/kg) and the lowest in peanut kernels (3-8 g/kg) 
[18]. 
Matome Gabriel Thathana et al screened the 540 
isolates obtained from maize and soil in Kenya for the 
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production of Aflatoxins. Among the isolates the 
incidence of Aspergillus was found to be 63% and 
aflatoxin production was concluded as 28% [19]. 
Edmond Panariti et al (2001), reported the levels of 
aflatoxin M1 in the farm-gate milk in Albania. Total 
120 evenly distributed samples collected in winter 
and summer from various farms all over the country 
and quantitative analysis carried out by thin layer 
chromatography. 13% of the winter samples resulted 
above the 0.5 μg/kg level, as compared to 3% of the 
summer samples exceeding that level [20]. Salah 

Eldeen Abass Ali Ahmed et al (2016), analyzed 30 
samples of groundnut and 15 groundnut products 
from three states (Khartoum, Kordofan and Gadarif) 
of Sudan for AFB1, AFB2, AFG1, and AFG2 using HPLC 
method with fluorescence detection. The frequency 
of contaminated groundnut samples with AFB1 from 
Khartoum, Gadarif and Kordofan state was 58.3%, 
57.1%, and 66.7%, respectively. No sample of 
groundnut or groundnut product was contaminated 
with AFG1 or AFG2 [21]. Shami Elhaj Alssafi Bakhiet 

et al (2011), 60 samples of stored peanut kernels 
were collected from four different locations in Sudan 
namely Mayo city, Umbaddah city in Khartoum state, 
Al-Helalia city, and Al-Managel city in Al-Jazeera state 
to study the contamination with aflatoxin. By TLC 
technique. Thirty-five samples (58.33%) gave 
positive and concentration of aflatoxin B1 in these 
samples was ranged from low to very high, in range 
of (17.57-404.00 μg/Kg kernel) [22]. Zahra Nazari 

Khorasgani et al (2013), analyzed peanut samples of 
supermarkets in Ahvaz, Iran for the determination of 
aflatoxins concentration by TLC scanner. In total, 
59.26% of samples were contaminated with 
aflatoxins, 14.8% of samples were found to contain 
above of 20 ppb, above the maximum level of total 
aflatoxins permitted in Iran [23].  
Muna T. AL-Mossawei et al (2016), analyzed 130 
samples of liquid and powder milk, white and soft 
cheese, yoghurt was randomly collected from 
Baghdad markets from September 2014 to June 2015 
and distributes into imported and local samples. The 
aflatoxin M1 (AFM1) was analyzed by using TLC, HPLC 
and ELISA. The AFM1 contamination showed as 50 
(38.5%), 65 (50 %) and 70 (53.8%) respectively, 
furthermore, yogurt and cheese showed more 
contamination with AFM1 than other products and 
the highest concentration of AFM1 in the local 
cheese reached 300.7ng/L and 939.67ng/L [24]. 
Fardos M Bokhari (2002), analyzed 51 foodstuff 
samples contaminated with Aspergillus flavus and 
screened for aflatoxin production by TLC and HPLC. 
Results found that 26.1% of the total isolates were 
toxic strains and the main toxin was found to be 

aflatoxin B1 of 46 foodstuffs commodities. Most 
contaminated samples were poultry feed, cereal 
grains and oil seeds. The presence of four aflatoxins 
B1, B2, G1 nad G2 was detected only in two of the 
tested samples [25].  
Aflatoxin analysis by different methods:  

There are different qualitative and quantitative 
methods are available for determination and 
separation and quantification Aflatoxins. Thin layer 
chromatography (TLC), high-performance thin layer 
chromatography (HPTLC), enzyme-linked 
immunosorbent assay (ELISA) and High performance 
liquid chromatography (HPLC) techniques are mostly 
used for Aflatoxisn analysis in food samples. Recently 
High performance liquid chromatography coupled 
with mass spectrometry (LC-MS) is also applying for 
using for analysis of Aflatoxins. Various studies 
reported by using these techniques for 
determination Aflatoxin contamination in various 
food samples are described below.  
Korrapati Kotinagu et al (2015), reported the 
aflatoxin B1 contamination in Livestock Compound 
Feed and feed ingredients from different livestock 
farms and farmers by HPTLC. Out of 48 livestock 
compound feed samples, aflatoxin B1 could be 
detected in 16 samples representing 33%, whereas in 
livestock feed ingredients out of 49 samples, 13 
found positive for aflatoxin B1 representing 24.5% 
[26]. J. Ramesh et al (2014), analyzed feed 
ingredients and feed for aflatoxin B1 carried by 
HPTLC method and compared with TLC method. Out 
of 38 samples of nine types of feed ingredients 
analyzed. Aflatoxin B1 was found to be ranging from 
1.61 ppb to 630.73 ppb of 77.42% positive samples, 
whereas by TLC method it was from 05 ppb to 140 
ppb in 70.97% positive samples. While 4 samples of 
wheat bran analysed and 50% (2 samples) found to 
be positive with HPTLC method with concentration 
ranging from 2.73 to 17.88. Similarly, out of 59 feed 
samples analyzed, 47 and 46 samples were positive 
for Aflatoxin B1 representing 79.66% and 77.97% of 
the samples, with concentration ranging from 0.54 
ppb to 204.72 ppb and from 05 ppb to 710 ppb by 
HPTLC and TLC respectively [27]. H. Marina Martins 

et al (2007), analyzed 128 samples of several types of 
hard cheese from five different European countries 
were acquired from supermarkets in Lisbon, 
Portugal. Eight samples (6.25%) contained levels of 
AFM1 at the maximum permissible level (0.05μg/kg) 
[28]. Seikichi Tsuboi et al (1984), was reported AFB1 
presence in serum samples of healthy Japanese 
males by radioimmunoassay and HPLC. AFB1 was 
detected in 5 of 20 fasting blood samples [20 to 56 
pg/ml of serum; 33.6 Â± 14.6 (S.D.)] and in 29 of 80 
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serum samples taken after lunch (20 to 1169 pg/ml 
of serum; 218.1 Â± 268.3) [29].  
Siahi Shadbad Mohammad Reza et al (2012), 
determined the contamination levels of aflatoxins in 
142 samples including 35 almonds, 26 walnuts, 4 
seeds of apricot, 6 sunflower seeds kernel, 6 sesame 
seed, 6 peanuts, 32 pistachios, 13 hazelnuts and 14 
cashews and conclude that the aflatoxin 
contamination rate higher than 15 ppb were 
observed in 28.1% of pistachios, 5.1% of walnuts and 
7.1% of cashews [30]. S. T. Ubwaet al (2012), was 
carried screening of aflatoxin B1 levels in maize sold 
in some markets of Benue State, Nigeria using thin 
layer chromatography and confirmed that 7.64 to 
13.40% of samples contains aflatoxin B1 in less than 
the permission limits of National Agency for Food 
and Drug Administration and Control [31]. Mohamad 

Sadeghet al (2012), studied the aflatoxin B1 levels in 
feed-stuff samples using enzyme linked 
immunosorbent assay (ELISA) and high performance 
liquid chromatography. The aflatoxin B1 level was 
found to be 2.21±2.25 and 10.76±0.86 µg/kg for 
HPLC and ELISA techniques, respectively [32]. 
Shotwell OLet al (2014), analyzed the aflatoxin levels 
in corn samples using modified AOAC method and 
confirms that the modified method can detect the 
0.5-1.0 ng aflatoxin B1 on TLC plate making the limit 
of detection about 9ng/g for 0.1g samples [33].  
Marcela Martínez-Mirandaa et al (2015), analyzed 
the aflatoxin content in 144 corn arepas samples 
using HPLC method and confirms that 9.72% samples 
were found to be contaminated with aflatoxin in the 
concentration range of 0.95 and 11.56 μg kg−1 [34]. 
Wejdan Shakir Khayoon et al (2010), estimated the 
aflatoxins B1, B2, G1 and G2 content in 42 animal 
feed samples using HPLC fluorescence detection 
method. The results confirm that eight samples 
(19%) were contaminated with aflatoxins, ranging 
from 6.5 to 101.9 ng g-1. Total aflatoxin levels in 
three samples exceed the legal limits of many 
countries of 20 ng g-1 [35]. Kai Peng et al (2015), 
determined the aflatoxin B1 in tea by using HPLC-FLD 
with photochemical derivatization method [36]. Joao 

Augusto et al (1996), developed an easy and 
inexpensive method to screen for aflatoxins in 
peanut and corn by enhancing the fluorescence of 
aflatoxin B1 with cyclodextrins for detection using a 
fluorometer and aflatoxin B1 content was estimated 
[37]. Ghalia et al (2009), has been used a reversed-
phase high-perfsormance liquid chromatographic 
method for the determination of aflatoxins B1, B2, 
G1 and G2 in Tunisian sorghum and pistachios. 
Aflatoxin recoveries in sorghum and pistachios 
samples spiked at 0.5 and 2ng/g varied from 68.3 to 

87.7%. The incidences were 52.5 and 62%, 
respectively, for pistachios and sorghum samples, 
with respective average contamination levels of 21.8 
± 38.0 and 9.9 ± 11.5 ng/g [38].  
Sai Gopalakrishna Yerneni et al (2012), analyzed for 
aflatoxin contamination in cloves, pepper, 
cardamom and red chillies samples by using TLC and 
HPLC analysis respectively. Among all the samples, 
red chillies were found to be positive for AFG and AFB 
aflatoxins by TLC analysis. HPLC analysis of the red 
chillies sample detected the presence of AFG2 and 
AFB1 types of aflatoxin within the 6 min of the 
baseline separation [39]. Baranitharan Krishnan et al 

(2015), reported Aflatoxins contamination in 40 
samples of local and branded corn flour that are 
marketed in Chennai, Tamil Nadu, India by Romar’s 
all-purpose extraction method followed by HPLC 
analysis. Among 40 samples 23 samples (57.5%) have 
shown positive for aflatoxin (35% samples have 
shown positive for G1, 5% samples have shown 
positive for G2, 50% samples have shown positive for 
B1, 32.5% samples have shown positives for B2) [40].  
FDA establishing regulations to protect their citizens 
and livestock from potential harm caused by 
mycotoxins. The limits of Aflatoxins B1, B2, < G2, and 
M1 in foods and feed stuffs varies from (0-40) ppb for 
foods & 0-1000ppb for food) [41]. However, not only 
the FDA in USA, but also some European countries 
have been establishing special committees and 
commissions to create and recommend guidelines, 
test standardized assay protocols, and maintain up-
to-date information on regulatory statutes of 
aflatoxins and other mycotoxins. Estimates of “safe 
doses” are usually stated as a “tolerable daily 
intake”. For example, in the United States, the Food 
and Drug Administration guideline is 20 ppb total 
aflatoxin in food destined for human consumption 
and 100 ppb is the limit for breeding cattle and 
mature poultry (42]. Hence the systematic 
determination of the foreign substances in 
nutritional products and feedstock plays an 
important role. The choice of the method of analysis 
depends on the sample, the analyte to be assayed, 
accuracy, limit of detection, cost and time to 
complete the analysis [43]. 
The producers of food should use the pre harvest and 
post-harvest control measure to avoid Aflatoxin 
contamination. Pre-harvest control of aflatoxins is 
best achieved through general Good Agricultural 
Practice (GAP) to include Land preparation, crop 
waste removal, fertilizer application and crop 
rotation, Use of fungus and pest-resistant crop 
varieties, Control of insect pests, Control of fungal 
infection, Prevention of drought stress by irrigation, 
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Harvesting at the correct moisture level and stage of 
maturity. Post-harvest handling and storage is the 
control of moisture content and hence, the water 
activity of the crop is the most important and 
effective control measure. It is also important to 
ensure that the moisture content does not vary too 
much in a bulk-stored crop [44]. 
The control measures for food processors include 
physical separation of contaminated material. 
Density segregation, mechanical separation and the 
removal of fines and screenings from grain and nut 
shipments can also be effective measures. Chemical 
decontamination methods have been investigated, 
especially for material used in animal feed, but most 
of the methods investigated are impractical, or 
produce toxic by-products. Biological 
decontamination has also been considered, and a 
single bacterial species, Flavobacterium 

aurantiacum, has been shown to remove aflatoxin B1 
from peanuts and corn. A number of analytical 
methods have been developed based on TLC, HPLC 
and ELISA and there are also rapid screening kits 
available. Applying of control measures and analysis 
of suspected food samples for determination of 
Aflatoxins to take necessary action can control the 
Afltatoxins effects.  
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ABSTRACT 
 
The Present situation invention has contributed a great deal to the general public. Additionally, it has changed 
the approach of instructor focused on student focused through ICT’s. The term is generally being used to clarify 
the novel advancements that depend mostly on PCs, web, satellite and every single remote technology. 
Notwithstanding that, the advancements that are considered traditional, for example, radio, phone and TV have 
been considered as ICT (Information and Communication Technology). These abled apparatuses are presently 
utilized together to shape an organized situation on English Language Teaching. It improves the enthusiasm of 
the learner and submits them to work successfully. The utilization of ICT in the English Language Instructing is 
the need of an hour and the instructor is relied upon to take after both customary and creative instructional 
methods in educating also, learning modes. 
 
Keywords: communication, information, language, teaching, technology 
 
 
 

INTRODUCTION 
 
In instructing and learning process, technology has interceded and changed the entire nature of training. It is to a great 
degree productive learning and instructing condition. Because of the deluge of cutting edge technology, extraordinary 
strategies and approaches were received to confront the multi- needs of the students. Digitalization impacts 
impressively on both the method for educating and the substance conveyance. ELT began its ride from the ordinary 
technique also, now has gained the most lively period of its development methodologies where ICT is prompting a 
worldview move in the strategy for learning and instructing. 
 
ICT render copious open doors for honing all through the classroom. The instructor is relied upon to be traditional and 
inventive too in his/her educating/learning circumstance. The suitable utilization of these apparatuses has totally 
reshaped ELT. Accordingly, instruction winds up noticeably more extensive available what's more, reasonable. 
 
 
Teaching occupies an honorable position in the society. ICT helps theteacher to update the new knowledge, skills to use 
the new digital tools and resources. By using and acquire the knowledge of ICT, student teacher will become effective 
teachers. ICT is one of the major factors for producing the rapid changes in our society. It can change the nature of 
education and roles of students and teacher in teaching learning process. 
 
Advantages of utilizing ICT instruments in ELT 
ICT gives positive vibrations on learners ' demeanor towards taking in a language. Learners can have a magnificent 
opportunity to select the components through which they can meet their learning systems, which were neglected to 
fulfil by the ordinary techniques. The accessibility of sources like pictures, liveliness, sound and video cuts is extremely 
reproducing on the grounds that they bolster the students in exhibiting and honing a language in an unexpected way.For 
the learners as well as the instructors depend more on these devices to deliver, get ready, store and recover the materials 
of learning calm. ICT gives credibility by which the student could interface with others all over the world. 
 
Useful ICT devices for ELT 
In this cutting edge world, the situation of showing procedure has changed and the youthful educators are planned to 
coordinate innovation into their educating condition. One of their decisions is the utilization of web 2.0 apparatuses. 
Web 
 
2.0 is "an innovation that expects to upgrade innovativeness, data sharing and joint effort among clients." Web 2.0 gives 
intuitive climate and this apparatus fulfils the duty of language instructors. Web 2.0 brings cooperation in the language 
classroom. A portion of the helpful web 2.0 instruments are as per the following; www.blendspace.com is a sort of a 
substance curation device. It is a simple to utilize these apparatuses for making lessons including mixed media and it 
enables the educators to make a lesson by joining an awesome assortment of assets. www.padient.com is a virtual 

http://www.blendspace.com/
http://www.padient.com/


                                                International Journal of Enhanced Research in Educational Development (IJERED) 
                                                                   ISSN: 2320-8708, Vol. 7 Issue 2, March-April, 2019, Impact Factor: 3.275  
 

Page | 57  

noticeboard. It can be utilized as a part of an assortment of routes relying upon the innovativeness of the language 
instructor. It enables the learners to post stickie with interactive media components and it trades "the advanced divider" 
counting pdf, picture, csv and it is feasible for the clients to impart it to online networking destinations. Scoop is 
additionally a substance curation instrument by which we can distribute materials for online magazines. 
www.livebinders.com is utilized for aggregating web assets and sort out them in an assortment of configurations. A 
instructor can set up a guided visit on the web identified with the subject of the lesson. Google Drive is a cloud-based 
capacity for sparing a wide range of reports in multi ways and can be used at whatever points the learners or educators 
require. Vialogues.com is a video-based exchange where we can include surveys, tests and remarks the video lessons. 
Voxopop.com is an online sound instrument that enables the clients to record their talking and different exchanges on a 
given theme. It is absolutely a drawing in apparatus for learners to build up their talking abilities. Lesson 
writer.com is a site for making and perusing lessons. ELT instructors can glue a content that they decide to use in class. 
Activities and inquiries identified with the given content can likewise be included. 
 
Radio and Television 
Radio and TV are the valuable apparatuses of language learning. Both the instruments offer shabby access to rich 
programs. The quickness of current issue programs guarantees that students' presentation to the language is cutting- 
edge and implanted regarding genuine local speakers. Through radio, it is workable for the instructors to make the 
learners to tune in to the addresses by prominent and extraordinary speakers. Television is the other vital innovative 
medium utilized by the language instructors as it bids to eyes and ears. Television gives a full varying mediaal 
reproduction, dynamic and achieves a higher level of authenticity. Television gives semantic appearance alongside the 
facial articulation. 
 
Movies 
Movies are the most intense component in the hands of a wise and creative instructor. Movies claim the students, uplift 
their advantage and held them in the maintenance of the educated materials. Movies are productively used to grandstand 
the actualities, activities aptitudes and foundation data. The learners of essential level get intrigued to know the working 
of the discourse organs and the articulation. The learners of larger amount are familiar with established and recently 
discharged plays and books which have been recorded. 
 
Language Lab 
Language lab is one of the advanced mechanical educating helps. Language lab has multi features like learners can tune 
into the sounds and can comprehend the distinctive highlight utilized, the learners can talk and even, they can record 
their voices. The learners ' articulation level could be ad- libbed by tuning into the institutionalized materials. Language 
lab is an only outcome situated and it advances the English language learning process. In the current patterns, the 
sounds as well as recordings, streak based amusements, web are likewise incorporated into the lab materials. Language 
lab makes a simple environment than a customary classroom. Overhead projectors. The projector, an ordinary technique 
for instructing, is very valuable and the other option to chalk and talk. The OHP expends time by setting up the 
materials ahead of time, however, this kind of sight and sound guarantees the high calibre direction. It is a vital visual 
guide to show the setting to the expensive class. OHP's enables the instructors to utilize pictures, charts and it decreases 
crafted by the educator by drawing it on the board. By utilizing OHP's more convoluted sources can be brought into any 
classrooms and it is anything but difficult to utilize, flexible and it is simple for the learners to take notes from it. 
 

Merits of ICT in 21
st 

Century 
 

1. ICT helps teachers in both pre-service and in-Service teachers training. 
2. ICT helps teachers to interact with students. 
3. It helps them in preparation their teaching, provide feedback. 
4. ICT also helps teachers to access with institutions and Universities, NCERT, NAAC NCTE and UGC etc. 
5. It also helps in effective use of ICT software and hardware for teaching – learning process. 
6. It helps in improve Teaching skill, helps in innovative Teaching. 
7. It helps in effectiveness of classroom. 
8. It also helps in improving professional Development and Educational management as well as enhances Active 

Learning of teacher Trainees. 
9. It is now replacing the ancient technology. As we know now-a day‟s students are always have competitive mind. 

So teacher must have the knowledge of the subject. This can be done through ICT. 
10. ICT helps teachers in preparation for teaching. In order to introduce ICT in pre- service teacher education 

different methods and strategies are applied. Different tools are used such as word processing, Database, 
Spreadsheet etc. Various technology based plans are used to help the teachers for their practice teaching. 

11. ICT prepares teacher for the use of their skills in the real classroom situation and also make students for their 
future occupation and social life. 

12. ICT used as an „assisting tool‟ for example while making assignments, 
13. communicating, collecting data & documentation, and conducting research. Typically, ICT is used independently 

http://www.livebinders.com/
http://www.livebinders.com/
http://www.livebinders.com/
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from the subject matter. ICT as a medium for teaching and learning. It is a tool for teaching and learning itself, 
the medium through which teachers can teach and learners can learn. It appears in many different forms, such as 
drill and practice exercises, in simulations and educational networks. 

14. ICT as a popular tool for organisation and management in Institutions. Teachers must provide technological 
support to learn using motion picture, animation, simulation training which helped student teachers to give model 
presentation. If the teacher is highly equipped with technology, the student will also be equipped with 
technology. 

15. It removes the traditional method of teaching and prepare teacher to apply modern method of teaching. 
16. ICT is plays an important role in student evaluation. 
17. ICT is store house of educational institution because all educational information can safely store through ICT. 
18. ICT helps Teacher to communicate properly with their students. So ICT bridge the gap between teacher and 

students. 
19. ICT helps Teacher to pass information to students within a very little time. 
20. ICT helps Teacher to design educational environment. 
21. ICT helps Teacher to identify creative child in educational institute. 

 
CONCLUSION 

 
Teachers in India now started using technology in the class room. Laptops, LCD projector, Desktop, EDUCOM, Smart 
classes, Memory sticks are becoming the common media for teacher education institutions. Since regular 
methodologies and the approaches are interlinked with the novel advancements to educate English language, it appears 
to be unfeasible to keep them apart. With the assistance of these ICT devices which are accessible unreservedly on the 
web, can make the second language educating a productive one. It ends up noticeably helpful for educating an outside 
language in the hands of inventive and educated language instructors. Presently ELT has come into the period of 
assessment where new developments are going into our everyday exercises. The components which are previously 
mentioned are having effects in the pathway of adapting especially in the English language instructing. Hence, it is 
demonstrated that ELT has advanced to a more noteworthy degree because of the flood of innovations. So we should 

use information & communication Technology in Teacher Education in 21
st 

Century as  because now teachers only can 
create a bright future for students. 
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ABSTRACT 
 
Conflict is a natural disagreement resulting from individuals or groups that differ in attitudes, beliefs, or 
groups that differ in attitudes, beliefs, values or needs. It can also originate from rivalries and personality 
difference. Others causes of conflict include trying to negotiate before the timing is right of before needed 
information is available. Fault line conflicts are on a local level and occur between adjacent states belongs to 
different civilizations or within states that are come to populations from different civilizations. Care state 
conflicts are on global level between the major states of different civilizations. Core state conflicts can arise 
out of fault line conflicts when core states become involved. These conflicts may result from a number of 
causes, such as relative influence or power discrimination against people from a different civilization. 
Different values and culture, particularly when one civilization attempts to imposes its values on people of a 
different civilization. When argue and fight in a relationship. It is a test to see if the partnership is strong 
enough to overcome the disagreement. True affection is to respect, to compromise and true affect will allow 
each partner to understand and respect this needs of the other. 
 
Key words: Conflict task, accommodation, compromising, culture, organization, values 
 
 
 

INTRODUCTION 
 
Conflict management is very vital role in the organization because, conflict makes negative activities and departed 
between the employees. It rises from individuals based on their designation and various mindsets, between the 
senior and junior, an organization consisting plenty of employees itself, according to their educational qualification, 
experience, attitude, perception will be varied so there may be lot of chances to arises, so as hrd decide to balance 
from conflict and make necessary steps to practice. Conflict is a disagreement or struggle between two or more 
people. It happens in all relationships, especially those where we are very close to the other person. Role conflict 
occurs when differing views of role expectations do not match. Relationship conflict focuses on substantive, issue – 
related differences, relationship conflict focuses on personalized, individually – oriented issues, must be dealt with 
emotionally. Moderate task conflicts is functional, requiring problem solving. Both task and relationship conflict 
can be harmful exist beyond small amount. The best way to make it out of a disagreement and preserve the 
relationship is to focus on the problem and not the person. Always keep in mind that both may not agree on 
everything together but you both are still on the same team. 
 
Employee’s Behavior Measures 
An organization consisting huge number of staffs and employees according to their mind set, educational 
qualification they will differ among the employees, and chances to arise many ego between the management with 
supervisor, staffs with works. Also the HR Manager should be efficiency person to handle the men management 
and solvency the problem among the employee for reach the organization goal for successful. 
 
Job analysis to avoid conflict 
As a Manager should job profile and job analysis for the employees because before starts the job, it should be 
evaluated by the manager, if anything will be malfunction there may arise some conflict between the manager and 
worker, so best way to avoid the conflict every action should be clearly determined by the superior in the 
organization as well as workers between the managers. 
 
Impact of Conflict 
Due to conflict / misunderstanding / ego between the employee, it not only suffer by the employees, it rooted 
between the employees, based on the conflict even good workers also losing their temper and produce poor quality 
product in the organization. So, the Manager takes necessary steps to avoid and necessary relationship build 
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between the employees always in the organization. 
Reason for Conflict 
Conflict is a Human’s nature, there is no any solution for fully eradicate the conflict in the organization. But as a 
Manager may necessary steps to balancing and managing activities among the employees through some practice 
such as yogo, meditation also may aware some human being activities and treating equal respect to all employees in 
the organization without any complex / variation. Employee should self respect and develop good relationship with 
all employees, enquire their wellness and kind of words only to build good relationship among the employees 
accordingly. 
 
Objectives of the study 

1. To study various conflict management among the employees in the organization 

2. To find solution for avoid / balance from the conflict management 
 

REVIEW OF LITERATURE 
 
Developing constructive and positive conflict resolution strategies at various organizational levels is the 
emerging thought 
 
Deutsch (1973) Dispute resolution constitutes an important managerial responsibility and activity, and has a crucial 
impact on the well being of the organization. Managers often serve as third parties to a conflict resolution process. 
In contrast to this theory on the approach that is likely to result in positive outcomes, the definition of constructive 
conflict is not so clearly operationalized. Argued that conflicts are constructive to the extent that participants 
consider that overall they have gained more benefits than costs. Assessing these benefits and comparing 
them with the costs though involve a complex calculus. Conflicts can have wide-ranging effects and it seems 
likely that actors typically experience different effects and that consequences valuable in the short-term are not 
necessarily valuable in the long-term. 
 

Linda L. Putnam (2007), discussed on organizational conflict management systems - the early dispute models 
such as Adjudication and Arbitration which are replaced by the Non- union environments characterized by team-
based work systems, co-operative partnerships and joint ventures, participatory and collaborative management 
systems. 
 

Kenneth S.Law, (2000), it was discussed that co-operative approach to conflict leads to conflict efficacy that in 
turn results in effective performance as measured by managers. Michael.R (1989) quotes in a study on Conflict 
management and organizational development, that personal relations in an organization depends on four general 
forms such as, i) Power and dependency ii) Negotiating iii) Instrumental, and iv) Socio-emotional aspects. 
 

Dean Tjosvold (2007) states that co-operative relationships exist in an organization when skills to discuss diverse 
and conflicting views open-mindedly, combine energy, ideas and knowledge of diverse people in an highly 
constructive manner takes place. 
 

Angela I. Greenwald (2007), the major findings were quite attention drawing. The study is to investigate the 
degree to which the Six Sigma leadership training program prepares leaders to resolve organization conflict, a major 
source of stress related illness. A qualitative case study approach was utilized. Twenty-three Black Belt leaders in 
three Six Sigma roles of one Fortune 100 company were interviewed from five strategic business units to determine 
if improvements may be made to reduce unresolved conflict and enhance leader effectiveness. Leaders reported to 
be ill equipped to manage conflict, negatively impacting productivity, rendering them less effective and unable to 
meet personal and organizational goals. The results confirmed that no training in the area of conflict resolution was 
included in the curriculum. To compensate, the leaders sought training outside of the curriculum, ignored conflicts, 
or worked alone. Adequate recognition, a supportive leader and peer network, judicious project selection and a 
conflict-receptive culture were positive influences. Recommendations for promoting positive social change by 
reduction of harmful workplace conflict include conflict resolution training, the initiation of a peer network, 
clearer role definition, and more thorough project selection. 
 

COMPROMISING 
 

People who prefer a compromising style try to find a solution that will at leat partially satisfy everyone. Everyone is 
expected to give up something and the compromiser him – or she also expects to relinquish something. 
Compromise is useful when the cost of conflict is higher than the cost of losing ground, when equal strength 
opponents are at a standstill and when there is a deadline looming. When goals are important equal power are 
committed to mutually exclusive are committed to mutually exclusive goals. To achieve temporary settlements to 
complex issues. When to competing and collaborating have not resolved the conflict. Need a temporary solution to 
a complex behavioural skills suggest compromise without looking weak. Make partial concession with 
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reciprocation. Insists on a criterion of fairness. Determine objective facts actively listen to all parties give it time 
and purpose. 
Positive and Negative Aspects of conflicts 
Conflict can be a negative when people involved have a positive learning experience from the event. Conflict is 
constructive when people involved have positive learning experience from the event. Constructive conflict 
contributors to creativity and innovation. On the other hand, destructive conflict often manifests itself as personal, 
vindictive and it can be source of immense pain. If conflict is not managed, it can have many negative aspects. 
 
Desirability Of Conflict 

1. Conflict can be desirable 

2. Conflict helps eliminate or reduce the like hood of groupthink 

3. A moderate level of conflict across task within a group resulted in increased group 

4. Performance while conflict among 

5. Personalities resulted in flower group performance 
 
Dominator 
High on task, low on people, Big boss run the show ,Sets high expectations ,Concerned with results , Suppresses 
disagreements Gets things done ,Competitive and confident Doesn’t’ listen to others. 
 
Avoider 
Low on task and people, Keeps a low profile, Hesitant and cautious, Doesn’t want to make mistake, Follows tried 
and true, Avoids conflict / disagreements, Doesn’t provide direction, Carries out what others want 
 
 
Collaborator 

a) High on task and people 

b) Sets high expectations 

c) Concerned with Results 

d) Involve people in decisions 

e) Deal openly concerns 

f) Seek win - win solutions 

g) Encourages responsibility 

h) Interdependent 
 
Suggestion 
Monitor employee’s works to assist them to understand and coordinate their actions, encourage employees to 
approach when they cannot solve difficulties with co-workers on their own, Clear the air with regular meetings that 
give employees a chance to discuss their grievances. Provide a suggestion box, check if frequently, and personality 
reply to all signed suggestions. Offer as much information as possible about decisions to minimize confusion and 
resentment. Listen carefully to employees to prevent misunderstanding, regularly review job descriptions, get 
employees input to them. Internationally build relationships with all subordinates. Get regular, written status 
reports. Regularly hold management meetings. Consider an anonymous suggestion box in which employees can 
provide suggestion. 
 
Way of people Deal with conflict 
There is no once best way to deal with conflict. It depends on the current situation to deal with conflict. Avoid it, 
President it is not there or ignore it. Use it when it simply is not worth the effort to argue. Usually this approach 
tends to worsen the conflict over time. Accommodate it. Give in to others, sometimes to the extent that 
compromise. Use this approach very sparingly and infrequently, for example, in situation when you know that 
you will have another useful approach in the very near future. Usually this approach tends to worsen the conflict 
over time and cases conflicts within yourself. Low on task / high on people Warm and friendly, Keep people happy, 
Smooth over conflicts, Easy going overlook mistakes, Let others decide and Loose structure. 
 

CONCLUSION 
 
The importance of managing conflict is evident. Reducing the negative effects and increasing the positive impacts is 
critical in a balanced workplace. Leaders must skirt the fine line of reducing conflict and allow conflict to foster 
good results. Clearly, leadership must manage some conflict to reduce its impact while allowing some conflict to 
remain rapidly changing workplace environments. Conflict and change are formidable challenges to meet. Both 
have the potential to greatly impact an organization’s workforce, and ultimately, its bottom line. 
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ABSTRACT 
 
Bug Reports are one of the very important artifacts during software development process and is one of the 
very popular artifacts of research among the researchers. Summarization is one application on bug reports 
which helps solve a lot of interesting issues of bug reports like bug triaging and bug duplicate detection. 
Many researchers have done research on bug report summarization using various techniques like 
supervised approaches, unsupervised approaches, deep learning approach, feature-based approach. In this 
paper, we have systematically evaluated the works and presented them in the comparative form. For our 
comparison work, we have selected five research papers among all. The papers are chosen with the thing in 
mind that all the important concepts which are getting used for bug report summarization gets covered. The 
paper discusses the approach, concept, strengths, limitations, tools if used, dataset used, the evaluation 
techniques and the performance results that are used or obtained in the chosen research works. Our work 
will help other researchers have a clear overview of the very popular works in this field and thus will help 
improve and carry out further works in this field of research. 
 
Keywords: AUSUM; Feature-Based; Deep Learning; Semantic; Unsupervised 
 
 
 

INTRODUCTION 
 
With the emergence of world-wide web, the data has increased enormously and is increasing exponentially. Thus 
maintenance of data and retrieval of information has become the major issues. For every web search, there is a big 
list of information which is displayed. Thus to get the desired information in less time, summarization is one 
solution. The research on text summarization started from 1958 but still achieving the summaries like human-
generated summaries is a challenge. On the basis of type of approach used, the summarization techniques are 
classified into extractive and abstractive summarization. On the basis of number of documents considered for 
summary, the techniques are divided into single document summarization and multi-document summarization. 
 
Not just now the summarization techniques are applied to normal text but now it is used for various domains like 
software engineering data, conversation-based data, etc. In this paper we discuss the comparative study on various 
works done in the field of software engineering data and in this field for the bug reports. During the software 
engineering process, various artifacts are produced like requirement analysis document, design documents, version 
control logs, bug reports, etc. Bug Reports among these artifacts are one very important document as it not only 
contains the information about the bug but also about the enhancements that can be done, about the resolution 
process and sometimes the critics to the software. Thus analyzing the bug reports is very important. The study 
addresses the following research questions: 
 

1. How the summarization techniques which work on text summarization well behaved when work with bug 
reports. 

2. What are the various approaches which are used for bug report summarization. 
3. What different datasets the researchers have used for their different approaches. 
4. How the various approaches performing when applied to a particular dataset. 

 

Not just the usage of a proper model for summarizing the documents is a challenge but the proper framework for 
evaluation of summaries is a challenge. Mostly precision, recall, F-Score, ROUGE-Scores and Pyramid Scores are 
used for the evaluation of summaries but along with these readability, relevance, non-redundancy, conciseness and 
coverage are also important to be taken care of while evaluating the summaries. For the text summarization, feature-
based approach, latent semantic analysis, graph-based methods, collaborative ranking based ,neural networks based 
techniques are getting used. But these text summarization techniques do not work as they work with normal data to 
the bug reports. 
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The major contributions of the paper are: 
1. We analyze the 5 different approaches used for bug report summarization. 
2. We compare the approaches on a dataset to see the impact of approaches on the dataset. 
3. We have found the strengths and limitations of the selected approaches which will help   
     combine the approaches to get better results. 
4. We also discuss the evaluation measures being used for evaluating the quality of bug  
     report summary. 
 
We have organized our paper as follows: Section 2 discusses the related work in the field of bug report 
summarization. Section 3 discusses the summarization approaches and five techniques which we have selected from 
the view of various parameters. Section 4 discusses the datasets and evaluation measures being used for the bug 
report summarization. And finally the conclusion and future directions. 
 

 Related Work 
Text summarization is not a new area of research. It started with the work of [Luhn (1958)] in 1958 where he studies 
the impact of frequency words to the important sentence extraction. The work was then carry forwarded by 
[Edmundson (1969)] who added the sentence location, cue-phrases and the similarity to the title to calculate the 
importance of the sentence. After the popularity of feature-based summarization approach, the unsupervised 
approaches started coming to the picture with the work of [Radev(2001)] where they used the cluster based 
approach utilizing the concept of centroid score to extract the important sentences from the text. After this the 
importance of semantic analysis started coming to the picture with the popularity of natural language processing. 
[Jagadeesh J (2005)], calculated the verbs , part of speech, named entities and similarity with headings to analyze 
the text semantically and obtained the summaries. In 2009, fuzzy- logic concept along with the feature-based 
approach started coming to the picture and it got a lot of popularity among the researchers.  
 
In 2013, again the use of semantic analysis along with the feature- extraction started taking the popularity and the 
work of [Suanmali et al.(2009)] proved how the consideration of semantic features like morphological 
transformation, synonyms and co-references helps improve the sentence ranking process during the summarization 
process. In 2014 with the work of [S.A.Babar & D.Patil (2014)], latent semantic analysis technique also started 
coming to the picture. In the same year 2014, the creation of summaries at the paragraph level started coming to the 
picture. The unsupervised approaches for extractive summarization again taking the popularity with the use of MMR 
technique by [Kurmi & Jain (2014)] which help reduce the redundancy in the summary. In 2016, [Jafari et al. 
(2016)] used the combination of semantic analysis, feature-based approach and the fuzzy logic to improve the 
summaries. Extending the concept of unsupervised approaches, [Liu et al. (2017) used the PageRank to improve and 
create the personalized summaries. 
 
The above mentioned techniques were creating the extractive summaries. The abstractive summaries also started 
becoming popular with the increasing interest in natural language processing among the researchers. Abstractive 
techniques are classified into structure-based and semantic-based. Few of the famous works in structure-based 
summarization are Opiniosis [Ganesan et al. (2010)] where the graph based structure was used to create the 
abstractive summaries. Extending the Opiniosis graph-like structure, AMR graphs were introduced by [Lyu & Titov 
(2018)], [ Barzilay & McKeown (2005)],[Yousfi-Monod & Prince (2008)] used the fusion and linearization 
techniques in the tree structures to find the abstractive summaries. Template- Based summaries are the very 
common structure-based abstractive summaries among the researchers which got its popularity from the works of 
[Harabagiu et al. (2001)] GISTEXTER, [Carenini et al. (2012)] SEA. [Tanaka et al (2009)]   used the lead and body 
phrase, again a low-cost abstractive summarization technique to create the summaries. [Kasture1 et al. (2014)] used 
the rules to create the abstractive summaries. [Zhang et al. (2016)] used the predicate-argument structure to create the 
cross-platform abstractive summaries. [Tanaka et al. (2009)] used the neural-based AMR graphs to create the 
abstractive summaries. [Jobson & Gutirrez (2016) ], [ Nallapati et al. (2016)], [Rush et al.(2015)], [Chopra et al. 
(2016)] used the Deep-Learning based encoder-decoder model to create the abstractive summaries. 
 
In the above mentioned two paragraphs, we have discussed the extractive and abstractive summarization techniques 
which are used for the generic text. But [Kumarasamy Mani et al. (2012)] and many researchers who are working 
for the bug reports proved that the above mentioned techniques do not work well for the bug reports. Bug Reports 
are the conversational-artifacts and resemble the meeting minutes. Bug Report contains the comments which the 
developers or users write when a bug occurs. Most of the researchers working on bug report summarization use the 
techniques which the researchers have used for the conversation artifacts like email threads [Murray & Carenini 
(2008)] and meeting minutes. Most popular approach used by bug report researchers is Feature-Based Approach 
where the researchers like Rastkar et al. 
 
Approaches Used: 
From the survey of papers, we have found that these number of techniques have been used by researchers for the 
summarization purpose: 
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Semantic Analysis Based: In these methods, the semantics of document are taken into consideration for the 
selection of sentences to generate the summaries. Including the semantics, help achieve the cohesion. For extractive 
summaries, latent semantic analysis and topic models are among the most popular approaches while information-
item, predicate-argument,rich semantic graphs, AMR Graphs, Aspect Hierarchy Trees are among the most popular 
approaches for generation of abstractive summaries [Gupta & Gupta(2019)]. 
 
For the bug report summarization, the researchers have used the latent semantic analysis, topic models and 
extraction of features like classification of sentence on some criteria like question, investigation, anthropogenic, 
procedural, suggestions, etc to determine the relevance of the sentence. 
 
Graph Based: These methods help identify the structure of the sentences for determining its relevance. 
Paraphrasing, Word Graphs, LexRank, PageRank are among the popular techniques for creating graph-based 
structure for evaluation of sentence. Graph-Based approaches are also very commonly used techniques for the 
generation of bug report summaries.  
 
Machine-Learning Based: These are machine-learning based approaches where the importance of sentence on the 
basis of training data is taken into consideration. SVM, Naive Bayesian classifiers [Gupta & S.K (2017)], and 
corpora-related classifiers have been used for the training of data purpose. This is also one of the widely used 
approaches for bug report summarization. [Rastkar et al. (2010)] , [Rastkar et al. (2014)],[YANG et al. (2018)] used 
the BRC classifier to train the data. 
 
Neural-Based Deep Learning Models: These models are based upon the neural-network architecture. For the text 
summarization purpose, Restricted Boltzmann machine, encoder-decoder models are most widely used. In the 
encoder-decoder architecture, the input is fed to the encoder-part, then the encoded part goes through the various 
hidden layers involving some function for transformation, this transformed form goes to the decoder-part to generate 
the final processed form. Convolutional Neural Networks(CNN), Recurrent Neural Networks(RNN), Long Term 
Short Term Memory(LSTM) are again among the popular techniques in encoder-decoder model [Gupta & S.K 
(2018)]. Even though a lot of works have been done in the field of text summarization but these approaches have not 
been used much in the field of bug report summarization. [Li et al. (2018)] have used the deep-learning approaches 
for creating the bug report summaries. 
 
Even though there are a number of techniques which have been applied successfully to the bug report 
summarization. We here in our paper, select only 5 papers for the thorough analysis. We have chosen the papers 
from the high-impact journals and all the papers use different approach. The following approaches are the most 
widely used approaches for the bug report summarization. The thorough analysis will open up the opportunity to 
exploit the strength of one approach to overcome the other approach limitations. 
 
For the comparative study purpose, we have used the following works for the comparison: 

1. Automatic Summarization of Bug Reports [Rastkar et al. (2014)] 
2. AUSUM: approach for unsupervised bug report summarization [Kumarasamy Mani et al. (2012)] 
3. Modelling the ‘Hurried’ Bug Report Reading Process to Summarize Bug Reports [Lotufo et al (2015) 
4. Unsupervised Deep Bug Report Summarization [Li et al. (2018)] 
5. Towards an Improvement of Bug Report Summarization Using Two-Layer Semantic Information [YANG et 

al. (2018)] 
 
Table 1 lists down the papers along with the main concept and approach followed by them. Table 4 shows the 
summary of the approaches chosen by us for the comparison purpose. Strengths and Limitations of the approaches 
have also been listed in tabular form in Table [6] to understand the advantages and the drawbacks of the methods. 

 
TABLE 1: Approaches: Basic Information 

 
Paper Author Type of 

Summarization 
Concept and Techniques used 

Automatic Summarization of 
Bug Reports 

Rastkar et al. [Rastkar et 
al. (2014)] 

Extractive 
Summarization 

Feature Based + BRC 

AUSUM: approach for un- 
supervised bug report sum- 
marization 

Mani et al. 
[Kumarasamy Mani et al. 
(2012)] 

Extractive 
Summarization 

Unsupervised Approaches 

Modelling the ‘Hurried’ Bug 
Report Reading Process to 
Summarize Bug Reports 

Lotufo et al. [Lotufo et 
al(2015)] 

Extractive 
Summarization 

Markov-Based PageRank 
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Unsupervised Deep Bug Re- 
port Summarization 

Xiaochen Li et al. [Li et 
al. (2018)] 

Extractive 
Summarization 

Stepped Auto-Encoder Deep 
Learning Model(Latent Semantic 
Analysis for Term- Frequency 
Vector, Cosine Similarity) 

Towards an Improvement of 
Bug Report Summarization 
Using Two-Layer Semantic 
Information 

[YANG et al. (2018)] Extractive 
Summarization 

Feature Based+ BRC+ Noise 
Removal 

 
TABLE 2: DataSet Information 

 
Paper Dataset No of Bug Reports Bug Report Statistics 

Rastkar et al. [Rastkar et al. (2014)] BRC 36 bug reports 5-25 comments per bug report, 
2361 total sentences 

AUSUM: approach for unsuper- 
vised bug report summarization 
[Kumarasamy Mani et al. (2012)] 

SDS and IBM DB2 36 bug 
reports(SDS), 
19(DB2) 

SDS(2361 sentences total, 25-15 
comments per bug report), IBM 
DB2(2-114 comments per bug re- 
port, 6304 sentences total) 

Modelling the Hurried Bug Report 
Reading Process to Summarize Bug
Reports [Lotufo et al(2015)] 

BRC 36 bug reports 5-25 comments per bug report, 
2361 total sentences 

Unsupervised Deep Bug Report 
Summarization [Li et al. (2018)] 

SDS and ACS 36 bug reports in SDS
and 96 bug reports in 
ADS 

Average 10.83 comments per 
report 

Towards an Improvement of Bug 
Report Summarization Using Two- 
Layer Semantic Information 
[YANG et al. (2018)] 

BRC 36 bug reports 2361 sentences total,1906 
sentences not included in any 
summary 

 
DataSet and Evaluation Techniques: 
Even though different researchers have used different datasets for the evaluation of their approach. From the survey, 
we observed that few datasets have been frequently used for the summarization purpose. We have listed the dataset 
information in Table 2 which lists down the dataset used, no of bug reports available in the corpora and their 
statistics. 
 
For the evaluation purpose, following are the commonly used parameters through out the summarization works: 
 
Precision: It refers to the number of sentences which are generated in the summary obtained from automatic 
summarization process, which are there in the goldenset summary. Precision helps find the accuracy and thus the 
usefulness of the summary. 
Precision=(No of sentences common between golden-set and system generated summary) 
/(No of sentences in generated summary) 
 
Recall: It refers to the fraction of the number of sentences which are there in the golden-set summary, which 
belongs to the generated summary. 
Recall=(No of sentences selected from Golden-set summary) 
/(No of sentences in Golden-Set summary) 
 
F-Score: It is the harmonic mean of Precision and Recall. 
F-Score=(2* Precision * Recall)/(Precision+Recall). It balances the use of both Precision and Recall. 
 
Pyramid Score: Many times annotators are used for the evaluation purpose. They help find the content which is of 
high-weightage [Nenkova & Passonneau (2004)]. It is based on the idea that there is no single best summary. It 
helps reduce short comings of human-based evaluation. The basic unit of the approach is Summary Content 
Unit(SCU). 
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ROUGE Scores in terms of Precision, Recall and F-Score: Mainly ROUGE-1, ROUGE-2 and ROUGE-L have been 
used for the evaluation purpose. It is a recall-based metric and depending upon the overlapping units considered for 
the evaluation they are classified into ROUGE-1, ROUGE-2 and ROUGE-L. 
 
Qualitative Parameters for evaluating summaries qualitatively: Many parameters have been chosen for finding the 
usefulness of summary from different context. Few of the parameters chosen by researchers to evaluate the 
summary qualitatively in bug report summarization are: 

– Accuracy [Rastkar et al. (2014)][ He et al.(2017) ] [Ferreira et al. (2013)] 
– Time To Completion [Rastkar et al. (2014):]: It represents the difference of time that the participant took for 
performing a particular task without summary and with summary. 
– Participant Satisfaction [Rastkar et al. (2014)]: How much the participants were satisfied with the generated 
summaries. 
Table 2 states the approaches along with the results obtained by them in terms of Precision, Recall, F-Score, 
ROUGE-1, ROUGE-2 and Pyramid Precision in tabular form. 

 
TABLE 3: Summary of Approaches 

 
Paper Summary of Approach 

Rastkar et al. [Rastkar et al. (2014)] They first classified the sentences of the bug reports into vector forms by extracting
the features from the sentences. They used 24 features to create the vector and
classifier these 24 features into four categories namely structural, participant, length
and lexical. Structural features include position of sentence in the bug report, the 
position of the sentence in the comment, etc. Participant features include author of
comment, participant dominance in the sentence. Lexical features include no of clue
words, cosine similarity of sentence and the sentence,Mean Turn Probability. Length
features include word count globally normalized, word count locally normalized.
After creating the vectors, they trained the Bug Report Classifier to extract the
important sentences and arranged them to create the extractive summaries. 

SUM: approach for unsupervised 
bug report summa- 
rization [Kumarasamy Mani et al. 
(2012)] 

Instead of directly applying the approach to extract the important sentences. First
they classified the sentences into four categories: Question, Code, Investigation,
Others. For finding out the categories, they used the parsing and keyword dictionary
based approach. They removed all sentence types except Others, and then used four
unsupervised approaches namely Centroid, MMR, DivRank and Grasshopper. They
observed how the unsupervised approaches perform with the bug reports and found
that only MMR and DivRank worked well with the bug reports. They also observed
that the unsupervised approaches gave results similar to [26]. 

Modelling the Hurried Bug Report 
Reading Process to 

Summarize Bug Reports [Lotufo et 
al(2015)] 

They used the unsupervised approaches observing the pattern of skimming through the
bug report when a person is in a hurry. They used three hypotheses to create the 
summaries: use of frequently discussed topics, similarity to the title and description
and sentences involving evaluation or assessment. 

supervised Deep Bug Report 
Summarization 
[Li et al. (2018)] 

They used the deep learning based approach to create the bug report summary. First
they preprocessed the document by removing the stop words, performing stemming
and removing the sentences with less than three words. Then they fed the bug reports
into the stepped auto-encoder. Before adding a bug report, first it finds the cosine
similarity between the bug reports to find the k- most similar bug reports and then
feed these similar bug reports to the trainer. Sentences of the bug reports are extracted
and converted into the term-frequency vectors and then the evaluation enhancement is
used to re- initialize the vectors. They categorized the sentences into software
language sentences, natural language sentences by participants, natural language
sentences by reporters. They detected the software sentences using Infozilla and
regular expressions. Encoding and Decoding of the sentences is done according to the
sentence type. To the stepped encoder-decoder model, three vectors are fed to the
network. The objective is to minimize the difference between the input and output
vectors. They used the five hidden   layers with layer1 and layer5 having 1000
hidden layers, layer2 and layer4 having 250 hidden layers and layer3 having 10 hidden
layers. RMSProp Optimizer is used to optimize the network parameters. Initial
learning rate of 0.01 is used. DropOut strategy is used to prevent overfitting. 
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Towards an Improvement of Bug 
Report Summarization 
Using Two-Layer Semantic 
Information [YANG et al. (2018)] 

They proposed a 2 layer model where first they have identified the semantic filtering
model to filter out the sentences and then they used BRC model to train the model to
find the relevant sentences. In the first step they classified the sentences into six
categories namely Question, Code, Investigation, Anthropogenic, Procedural and
Others. They filtered the Other sentences out. Then on the basis of the calculated 5
classes, they trained the summarizer using supervised logistic regression model. For
the classification of sentences, they used the regular expressions and the keyword
dictionary. 

 
TABLE 4: Future Directions Discussed in the Above Mentioned Approaches 

 
Paper Future Directions Suggested 

Automatic Summarization of Bug 
Reports [Rastkar et al. (2014)] 

They discussed about incorporating the domain-specific features to
improve the quality of generated summaries like inclusion of active authors
with the comments and including steps to reproduce in the summary. They
also emphasized on task-based evaluation of bug report summaries. They
have evaluated their summaries for the duplicate bug report detection. But 
it can be done for other tasks also like relevance from the topic of interest,
help in change-task during evolution process. 

AUSUM: approach for unsupervised 
bug report summarization 
[Kumarasamy Mani et al. (2012)] 

They emphasized on the need of improving the precision of approaches so
that they can be used to carry out other related activities like extracting
the frequently-asked questions. They also wish to use this approach for
carrying out the code summarization by consider- ing the comments natural
language text to generate class level and package level summaries. 

Modelling the Hurried Bug Report 
Reading Process to Summarize Bug 
Reports [Lotufo et al(2015)] 

They emphasized on analysis of LDA and other topic models for the
calculation of similarity between sentences to improve the sentence
relevance. They also said that the training of the corpus in- volving the
characteristics of communication to annotate the sentence sentiment-wise
can be done to find the relevant sentences. They also suggested the need of
navigation based bug report summaries. 

Unsupervised Deep Bug Report  
Summarization 
[Li et al. (2018)] 

They emphasized on conducting the case studies for various tasks to find 
the effectiveness of their model. They also discussed the use of cloud 
computing to reduce the time to summarize for neural-based 
networks. 

Towards an Improvement of Bug 
Report Summarization Using Two- 
Layer Semantic Information 
[YANG et al. (2018)] 

As in the bug reports, the diversity and natural language is there 
and the work mainly relies on the effectiveness of classification of
sentences. It is important to analyze and improve the classification system
to improve the summaries. 

 
Performances of the Above Mentioned Approaches in BRC DataSet 

 
Approach Precision Recall F-Score Rouge-1 Rouge-2 Pyramid 

Precision 

[Rastkar et al. (2014)] 0.57 0.35 0.40 0.521 0.140 0.630 

[Li et al. (2018)] 0.621 0.388 0.462 0.563 0.177 0.621 

Centroid: [Kumarasamy Mani 
et al. (2012)] 

0.636 0.269 0.3433 0.471 0.126 0.460 

MMR: [Kumarasamy Mani et 
al. (2012)] 

0.617 0.353 0.429 0.498 0.145 0.551 

Hurried: [Lotufo et al(2015)] 0.710 0.300 0.410 0.525 0.153 0.710 

[YANG et al. (2018)] 0.520 0.541 0.530 - - - 
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Paper Strengths Limitations 

Automatic Summarization of Bug 
Reports 
[Rastkar et al. (2014)] 

• Their model helps in the duplicate bug 
report detection with no degradation in 
accuracy. The model used the already 
existing approach for the bug reports 
with incorpora- tion of bug report 
specific features. With simple model, 
they are able to achieve very good 
results for bug re- port summarization. 
Along with just summarizing the bug 
report, they evaluate their summaries on 
the basis of how useful summaries are 
for the software developers. 

• The model requires the training data 
which adds cost to their approach. The 
model uses almost all the features which 
were used for email sum- marization. As 
the nature of bug re- port is very specific 
to the project, the model needs the 
project-specific information to find the 
sentence rele- vance. This limits its 
performance. 

AUSUM: approach for unsuper- 
vised bug report summarization 
[Kumarasamy Mani et al. (2012)] 

• The approach does not require train-ing 
data. As they are not dependent on any 
data, the model is domain- independent. 

• As clear from the results obtained, if the 
unsupervised approaches are directly     
applied      to      the application, for few
reports convergence was not happening. 
But once the filtration of sentences was 
done, they were able to converge. Thus 
we need to de- vise better filtering 
mechanisms to help retain more useful 
information for better summaries is 
required. In this paper, the filtration of 
sentences is based on the keyword-based 
dictionary andregular expressions. For 
these they rely on the Stanford NLP 
Parser. The limitations of Stanford NLP 
Parser affects the performance of 
summaries obtained from this approach. 

Modelling the Hurried Bug Report 
Reading Process to Summarize 
Bug Reports [28] 

• The model uses unsupervised approaches 
for summarization. Thus makes the 
approach domain- independent and helps 
get rid of tedious task of preparation of 
training data. 

• As the model relies on the hypothesis of 
how a developer will skim through the 
bug reports when in hurry. 

Unsupervised Deep Bug Report 
Summarization 
[Li et al. (2018)] 

• The model is unsupervised so with it, it 
is possible to perform the deep neural 
network processing without the need of 
big training data. 

• The model is very time- consuming. 
It takes on an average 5.6 minutes to 

summarize one bug report. 
• The model with too-much complex- ity

is giving the results similar to other
approaches. 

Towards an Improvement of Bug 
Report Summarization Using 
Two- Layer Semantic Information 
[YANG et al. (2018)] 

• Along with the features which are
specific to the domain, they also 
con- sidered the sentence type 
for filter- ing the sentences. For
classifying the sentences, they took the
semantic- information in consideration
which resulted in obtaining the better
sum- maries in terms of F-Score. 

• The model relies upon the classifi- 
cation of sentences for the noise re- moval

and consideration for the sum- mary
generation. 

 
CONCLUSION 

 
Bug report is the valuable artifact produced during the software development process. It is the first document which 
is referred when the similar problem comes. Searching for an appropriate bug report is a challenging task. 
Automatic summarization of bug reports help search the relevant bug report quickly. But the informal nature of bug 
reports in terms of conversation, domain-specific nature, noise due to the usage of abbreviation elevates the problem 
of automatic bug report summarization. General Text summarization approaches do not work well with the bug 
reports. Thus to create bug report specific summarization approach to make the summaries more efficient is the need 
of time. 
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Abstract: In present days data exchange rate is high through electronic media. Huge numbers of them utilized Whatsapp, Twitter, 
Instagrams, messages and other data media to share their data. The extent of data is enormous. Offering security to the data is 
likewise significant angle. With a specific end goal to give security numerous Cryptography approaches accessible. Out of them 
DNA Cryptography is a developing field. In DNA Cryptography the figure content is as DNA arrangements. There are 
tremendous genomic successions in the real world. Putting away of these genomes in Gene Bank is likewise troublesome.This 
adds up to tremendous information stockpiling costs, in this manner making the utilization of this information, for example, 
examination and recovery very difficult. DNA arrangement examination is valuable in differing territories, for example, crime 
scene investigation, medicinal research, drug store, agribusiness and so on, It is extremely important to address the capacity issue 
of these exponentially developing information. Present day natural science produces tremendous measures of genomic 
arrangement information. This is fuelling the requirement for effective calculations for grouping pressure and investigation. 
Information pressure and the related strategies originating from data hypothesis are regularly seen as being of enthusiasm for 
information correspondence and capacity. In the present paper the authors proposed the DNA Compression by splitting based on 
the given length and find whether the subsequence contains palindrome or not. It it contains palindrome half of the string only 
will be stored in the compressed string. 
 

IndexTerms - DNA, DNA Compression, Genebank, DNA Cryptography 

 

I. INTRODUCTION 

As all we know, the cryptography plays a vital role to provide security in the field of network or any storage media. There are 
various cryptographic techniques available now a days. Out of which, DNA cryptography is new born field in the field of 
Cryptography. The data which will be hide or converted the transmitted the data in the form DNA. While encrypting the cipher text 
is in the form of DNA which is of very long length sequences. To provide efficient storage for the ciphertext we need to provide 
compression technique after performing any cryptography algorithm using DNA. There are various DNA compression techniques 
available to compress the DNA sequences of spices in Genebank. In the present paper, the compression technique which will be 
used for providing efficient sThese days, we are living in the period of web of things due to the utilization of billions of gadgets 
associated together and the critical increment in the dataflow put away and transmitted between them. Along these lines, each day, 
a gigantic amount of computerized data is utilized, shared and broke down. Great PCs are utilized to appropriately investigate and 
store this information. Thusly, two issues have emerged. In the first place, the encoding of the information and second, the time 
required to process them. Therefore, to diminish information sizes, numerous information pressure strategies have been actualized.. 
Mechanical advancement has prompted the introduction of bioinformatics investigate region which forms and breaks down various 
living creatures' information. The fundamental component in accomplishing these medicines is the Deoxyribonucleic Acid or DNA, 
which is a biomolecule present in all cells. This biomolecule contains the hereditary data required for the working and advancement 
of every single living being. Every monomer establishing it is a nucleotide, which is made out of a nitrogenous base; Adenine (A), 
Cytosine (C), Guanine (G) or Thymine (T). GenBank, overseen by the International Nucleotide Sequence Database Collaboration, 
is a free access database that contains a lot of DNA groupings which are put away in crude design and that may thusly prompt 
excess information. 

II. RELATED WORK 

The following table illustrated various works done in the field of DNA compression. 
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Table1: Literature survey on various compression techniques. 

Year & Publication Title of the Paper & Author Name of the 
Compressor 

Methodology Used Compression 
Ratio 

1993 & Proceedings of 
Data Compression 
Conference[1] 

Compression of  DNA 
Sequences &Grumbach 

Biocompress Sliding Window 
Algorithm 

1.850 

1994 & IJIPM[2] A new challenge for 
Compression algorithms: 
gentic sequences &Grumbach 

Biocompress 2  Arithmetic Coding 1.783 

1997 & GIW97[3] Fast Discerning Repeats in 
DNA Sequences with 
Compression & Rivals 

Cfact Two Pass Algorithm 2 

1998 & ISMB[4] Compression of strings with 
approximate repeats & Allison 

ARM Summing the 
probabilities over all 
explanatios of how 
the subsequence is 
generated 

1.714 

1999 & GIW99[5] A Compression Algorithm for 
DNA Sequences & Its 
Applications in Genome 
Comparison& Chen 

GenCompress Hamming Distance 1.742 

2002 & IJB[6] DNACompress: fast & 
effective DNA sequence 
compression & Chen 

DNACompress Same as 
GenCompress but it 
works on larger 
sequences 

1.7255 

2007 & Proceedings of the 
Data Compression 
Conference[7] 

A simple statistical algorithm 
for biological sequence 
compression &M.D.Cao 

XM Symbol by Symbol 
probability 
estimation 

1.714 

2010 & IJCSIT[8] Genbit Compress Tool 
&Rajeswari 

Genbit Segmenting bits of 
four bases 

1.727 

2010 & JTAIT[9] Huffbit Compress &Rajeswari Huffbit Extended binary tree 
principle 

1.611 

2015 & Proceedings of the 
World Congress on 
Engineering and Computer 
Science[10] 

DNA Sequences Compression 
Algorithm Based on Extended-
ASCII Representation 

Extended ASCII 
DNACompress 

Extended ASCII 
Encoding 

1.7 

2016 & Proceedings of 
World Congress on 
Engineering[11] 

Modified DNA bit 
&BacemSaada 

ModifiedDNABit Extended ASCII 
Encoding 

Less than 1.6 

2016 & IRJET[12] Reverse Sequencing based 
Genome sequence using 
Lossless Compression 
Algorithm & Rajesh 
Mukherjee 

DNA Sequence 
Compressor 

Reverse substring It fails to achieve 
higher 
compression ratio 
than other 
methods, but it 
has provided very 
high information 
security. 
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III. PROPOSED WORK 

In the present paper the author proposed to compress the DNA sequence based on palindrome technique. Palindrome means the 
original sequence is equal to the reverse of the sequence.For eg., when you consider a sequence S=CGTTTTGC. Here the reverse 
the sequence is also R=CGTTTTGC same as original. So we can store half of the string can be stored in the compressed string. 
  
                   Figure 1: Palindrome Technique. 

 

 

 

 

 

When you divide the half of the palindrome string, the reverse half string is the remaining string. The same concept will apply 
here.  
  
Compression Algorithm 
 
Algorithm PalinCompress(C,length) 
C is the Ciphertext in the form of DNA Sequences and length is used to divide the DNA sequence into number of specified length 
strings. 
 
Begin 

1. Split the DNA strand into number of substrings based on the given length 
2. Check whether each substring is palindrome or not. If the substring is palindrome then store half of the string by padding 

number of leftover characters to the substring. 
3. If it is not palindrome, continue with the same string. 
4. Repeat step 2 & 3 for all the substrings. 

End 
 
Decompression Algorithm 
 
Algorithm PalinDeCompress(D) 
D is the Decompressed DNA strand. 
Begin 

1. Read the DNA strand until you find the digit. 
2. When the digit is found, count the number of characters equal to the digit, that are immediately presented the digit and add 

the same characters in reverse order from the location where the digit is found that is the digit is replaced by the first 
character. 

End 
 
For example take a DNA Strand 
 
Best Case: 
S=AGGTTGGAACGTTGCAAAAAAAAATTGGGGTT and Length=8 
Divide the DNA strand into 8 length substrings then 
S1=AGGTTGGA 
S2=ACGTTGCA 
S3=AAAAAAAA 
S4=TTGGGGTT 
Find the each substring is palindrome or not, if yes then store half of the string and the length of that half string. Here, all four 
strings are palindromes then store half of the strings and the lengths then the compressed string is 
S=AGGT4ACGT4AAAA4TTGG4 
Compression Ratio=Number of Sequences After Compression/Number of Sequences Before Compression 
Compression Ratio=20/32=0.625 
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Average Case 
Consider the Sequence 
S=ACGTTGCAAAAACCCAGTTTTTTGATTAAAAA and take the length as 8 
S1=ACGTTGCA 
S2=AAAACCCA 
S3=GTTTTTTG 
S4= ATTAAAAA 
The First and third substrings are palindromes and the remaining strings are not palindromes then the compressed string is  
S=ACGT4AAAACCCAGTTT4ATTAAAAA 
Compression Ratio=Number of Sequences After Compression/Number of Sequences Before Compression 
Compression Ratio=26/32=0.625=0.8125 
 
Worst Case 
Consider the Sequence 
S=ACGTACGTAAAAAGTAAATTATATTCCTTCCC and take the length as 8 
S1=ACGTACGT 
S2=AAAAAGTA 
S3=AATTATAT 
S4= TCCTTCCC 
Here no substring is palindrome so compression ratio is 32/32=1 
 

IV. PERFORMANCE ANALYSIS 

 

The following screenshots are compression and decompression of DNA sequences using palindrome technique and the storage 
space is reduced more than 50%. 

Figure 2: Sequences after Compression. 
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Figure 3: Sequences after Decompression. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The analysis of an algorithm measured in intel i3 processor in jdk1.8.0-131 environment with 4GB RAM in Window7 Platform 
for various text documents. The following table showed that the compression and Decompression time taken to compress various 
DNA Sequences which were stored in various text documents. 

 
Table7.1: Performance Measurement for Compression and Decompression of various text documents. 

 
Text 

Documents in 
terms KB 

Original 
DNA 

Sequence 

Compressed 
DNA Sequence 

Compression 
Ratio 

Compression 
Time(ms) 

Decompression 
Time(ms) 

1 169 119 0.7041 3 3 
2 417 310 0.7434 4 4 
3 1251 1140 0.9112 11 10 
4 2048 1926 0.9404 15 17 
5 4393 2861 0.6512 23 22 
6 6425 4893 0.7615 41 38 
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Figure 4: Time taken to compress the sequences and the Length of ciphertext after compression. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
V. CONCLUSION 
 

Several methods are available to compress the DNA sequences which are stored in GeneBank. The compression algorithm 
which is implemented here used the palindrome technique which is meant to reduce the storage space as well as bandwidth while 
transmitting the data. Thus it gave rise to a lossless compression reducing more than 50% of space. Further it is easy to implement 
with less computational complexity. 
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Abstract :  This paper is a synoptic review of virtual reality, its topographies, categories, and virtual reality systems, as well as the 
elements of the VR system hardware and software, which are essential components of virtual reality systems. 

IndexTerms - Virtual Reality, Virtual Reality System, Hardware, Software, VR Engine. 

I. INTRODUCTION 

The virtual reality also proposals much possible as a tool for non-traditional learners and these non-traditional learners contain 
the physically tested people and people who are going through the therapy. A sample of the practice of virtual reality is the benefit 
of it by the medical student’s training to develop a surgeon. The contraction of it is recognized as VR and it stands used by the 
artists as well because they apply it as the creative tool and a medium of appearance in the arts. In the simple words, the virtual 
reality is nothing but the computerized pretence of natural reality or imaginary reality, the users of the virtual reality get fully 
immersed or partially immersed in the surroundings. The total immersion or full immersion refers to the person who avails a device 
to shield him/her from the real world and the partial immersion refers to the user who can manipulate a virtual reality environment 
but not locked in the device. The virtual reality technology can immerse a person in the computer produced the world which is 
made by the user like a room, city, and building. With the aid of virtual reality, the users can virtually go anywhere better than the 
human imaginations. 

 
Features of Virtual Reality 

Inferring from the definitions above, it would not be wrong to say that the quality of any VR system is determined by certain 
features. For the purpose of this review, focus will be on three (3) features, termed the 3 ‘I’ or triangle. [4,5]. The 3’I’ stands for 
Immersion, Interaction and Imagination, otherwise known as presence, is the feeling of being present or being a part of the 
computer generated world. This is as a result of the stimulation of the human senses (visual, aural,haptic, smell etc) by the system. 
Interaction is a means of communicating with the system, but unlike the traditional Human-Computer Interaction which uses 1-2 
dimensional (1D, 2D) means, like mouse, keyboard or keypad, interaction in VR is usually through 3 dimensional (3D) means, like 
space ball and head-mounted device (HMD). Some features for interaction in VR systems are effectiveness, real time reaction and 
human participation. 

 
 Fig. 1 Virtual System Reality Model 

 
 
 
 
 
 
 
 
 
 
 
 
 
Imagination can be seen as the thought of the system designer to execute a particular goal. With the applicability of components 

of the VR system for complex problem solving in diverse fields, its use as a more efficient and effective means of expressing ideas 
than the traditional 2D drawing or text explanation, cannot be disputed. 

 
 Principles of virtual reality: 

The virtual reality system works on a simple principle and that simple principle is that it tracks the physical motions in the 
genuine world and after this a yielding computer redraws the virtual world to reflect the tracked movements. The virtual reality 
reminds everyone about the film Ra One where the Ra One was a system of virtual reality i.e. as a game but gets embedded into the 
genuine world by availing the holography. The basic concept in it is the combination of virtual reality and the holography. 
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II. RELATED WORK 

Types of Virtual Reality Systems 
VR systems can be classified into 3 major categories. These are, non-immersive, immersive and semi-immersive, based on one 

of the important features of VR, which is immersion and the type of interfaces or components utilized in the system. 
Non-Immersive VR system, also called Desktop VR system, Fish tank or Window on World system is the least immersive and 

least expensive of the VR systems, as it requires the least sophisticated components. It allows users to interact with a 3D 
environment through a stereo display monitor and glasses, other common components include space ball, keyboard and data gloves. 
Its application areas include modeling and CAD systems [6]. 

Immersive VR system on the other hand is the most expensive and gives the highest level of immersion; its components include 
HMD, tracking devices, data gloves and others, which encompass the user with computer generated 3D animation that give the user 
the feeling of being part of the virtual environment. One of its applications is in virtual walk-through of buildings. 

Semi-Immersive VR system, also called hybrid systems [1] or augmented reality system, provides high level of immersion, 
while keeping the simplicity of the desktop VR or utilizing some physical model. Example of such system includes the CAVE 
(Cave Automatic Virtual Environment) and an application is the driving simulator [7]. 

Distributed-VR also called Networked-VR is a new category of VR system, which exists as a result of rapid development of 
internet. Its goal is to remove the problem of distance, allowing people from many different locations to participate and interact in 
the same virtual world through the help of the internet and other networks. A traditional application of this is the SIMNET which is 
a real time distributed simulation developed by the US military and used for combat trainings [3, 4]. 

III. PROPOSED WORK 

Components of Virtual Reality Systems 
A VR system is made up of 2 major subsystems, the hardware and software. The hardware can be further divided into computer 

or VR engine and I/O devices, while the software can be divided into application software and database as illustrated below. 

Fig.2 Virtual Reality Process Model 

 

 
Input Devices - The input devices are the means by which the user interacts with the virtual world. They send signals to the 

system about the action of the user, so as to provide appropriate reactions back to the user through the output devices in real time. 
They can be classified into tracking device, point input device, bio-controllers and voice device. 

Tracking devices sometimes referred to as position sensors, are used in tracking the position of the user [1], and they include, 
electromagnetic, ultrasonic, optical, mechanical and gyroscopic sensors, data gloves, neural and bio or muscular controllers [2]. 

Examples of point-input devices include 6DOF mouse and force or space ball. Their technology is an adaptation of the normal 
mouse with extended functions and capability for 3D.Voice communication is a common way of interaction among humans. So it 
feels natural to incorporate it into a VR system. Voice recognition or processing software can be used in accomplishing this. 

VR Engine. In VR systems, the VR engine or computer system has to be selected according to the requirement of the 
application. Graphic display and image generation are some of the most important factors and time consuming task in a VR system. 
The choice of the VE engine depends on the application field, user, I/O devices, level of immersion and the graphic output required, 
since it is responsible for calculating and generating graphical models, object rendering, lighting, mapping, texturing, simulation 
and display in real-time. The computer also handles the interaction with users and serves as an interface with the I/O devices. 

A major factor to consider when selecting the VR engine is the processing power of the computer, and the computer processing 
power is the amount of senses (graphical, sound, haptic, etc) that can be rendered in a particular time frame as pointed. The VR 
engine is required to recalculate the virtual environment approximately every 33ms and produce real time simulation of more than 
24fps [4], furthermore, the associated graphic engine should be capable of producing stereoscopic vision. The VR engine could be a 
standard PC with more processing power and a powerful graphics accelerator or distributed computer systems interconnected 
through high speed communication network. 

 The output devices get feedback from the VR engine and pass it on to the users through the corresponding output devices to 
stimulate the senses. The possible classifications of output devices based on the senses are: graphics (visual), audio (aural), haptic 
(contact or force), smell and taste. Of these, the first 3 are frequently used in VR systems, while smell and taste are still uncommon. 
Two possible common options for the graphics are the stereo display monitor, and the HMD which provides a higher level of 
immersion. In the HMD, the two independent views produced are interpreted by the brain to provide a 3D view of the virtual 
world. 

Audio or sound is an important channel in VR; its importance is only surpassed by that of visual. 3D sound can be used in 
producing different sounds from different location to make the VR application more realistic. Haptic is used to allow the user feel 
virtual objects. This can be achieved through electronic signals or mechanical devices. 
 
Virtual Reality System Software and Tools 

Virtual reality system software is a colletion of tools and software for designing, developing and maintaining virtual 
environments and the database where the information is stored. The tools can be classified into modeling tools and development 
tools. 

Input Device Computer/ VR Engine Input Output Device 
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VR Modeling Tools:  There are many modeling tools available for VR designing, the most common ones are, 3ds Max, Maya and 
Creator. Engineering specific applications might use software like CATIA, Pro/E, Solidworks, UG, etc. 
 
VR Development Tools: VR is a complex and integrative technology that borrows from many other technologies, such as real 
time 3D computer graphics, tracking technology, sound processing, and haptic technology, among others, therefore software 
development flexibility and real time interaction is needed. Starting the development of a VR system from the basic codes in 
C/C++, Java, OpenGL, etc, requires a large amount of work and such system reliability is usually low, therefore VR development 
tools are used. Careful consideration is needed in choosing VR development tools due to the difference in flexibility provided by 
different software packages as related to model input available, interface compatibility, file format, animation ease, collision 
detection, supported I/O devices and support community available to the users. VR development tools used in VR content creation 
include, virtual world authoring tools, VR toolkits/software development kits (SDK) and application program interfaces (APIs). But 
it is not uncommon to find that some APIs are also toolkits, like OpenGL optimizer and Java 3D API [1, 6]. 
 
Applications of Virtual Reality 
VR has found vast applications in many fields due to its characteristics and the benefits it provide in solving complex real-world 
problems. Some of the application areas include: Architecture, Arts, Business, Design and Planning, Education and Training, 
Entertainment, Manufacturing, Medical and Scientific Visualization. 
In manufacturing, VR is used to remove limitations in virtualization and interaction associated with traditional 3D CAD/CAM 
systems through virtual manufacturing. Virtual manufacturing is virtual product design, modeling, simulation, assembly, testing 
and analysis for error before physical prototypes are built to reduce development time and avoid wasteful costs [9]. 

IV. RESULTS & ANALYSIS  

 
Table 1. Investment for developing virtual reality applications. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. Investment in Billion Dollars 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

V. CONCLUSION & FUTURE SCOPE 

Virtual reality is used to develop complex proto types in the field of artificial intelligence, neural networks, orbital science, 
robotics and expert systems. The developed prototypes are tested intensively. 

  
 
 
 

Field Investment in Billion Dollars 
Engineering 4.7 
Military 1.4 
Videogames 11.6 
Healthcare 5.1 
Education 0.7 

Real estate 2.6 
Retail 1.6 
Live events 4.1 
Video entertainment 3.2 
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Abstract:In the world the Data is playing a vital role and moreover Security of the data has become a crucial task. Many methods 
have been proposed and implemented for the security of data . Yet there are many challenges faced by the users. The intention of 
this paper is to provide an idea about the Shortcomings of data and Privacy and Security Concerns for Big Data. 
 
Index Terms: Big Data, Vulnerabilities,Shortcomings, Privacy, Security. 

 
I.INTRODUCTION 
 

Data is the important building block for any organization. Essential decisions are taken based the data available in any 
particular organization. Therefore Data is important to implement the goals of any organization1. Most amount of the data detailed 
by the users is from their daily routine life and for the purpose of business. Earlier few extra bytes of data were created by users 
but this rate has multiplies to a lot more times. Therefore this season of Big Data is a never changing season because as there are 
more number  of internet, Social websites users there will be huge amount of data generate  daily, per day or even per a minute. 
The Big Data from these sectors include for example in face book the posts alone which are posted by various users come to this 
category of Big Data. 
 
II. PRIVACY AND SECURITY CONCERNS 
 

The   more   information   is   collected   up   by powerful  computers  as giant sets of data, big data, the more likely that it 
includes personal or sensitive information. Accordingly, new and improved security tools and mechanisms are needed in order to 
provide effective protection towards data. Sources of information and types of data diverge greatly, allowing multiple 
opportunities   for  access.  The  advantages  of Social media are so many but they are posing threat to Internal Security in various 
forms like Cyber Terrorism, Fraud, crime, spreading violence, etc. Most of the organizations are familiar with the security 
mechanisms that are relevant  in protecting  structured  data,  but the way of protecting unstructured data, the knowledge may be 
lacking. The rate of generation, transmission  and  analysis  of  data may also pose some security threats [6]. 

And finally, distributed computing, which is the only way to process the huge quantity of “big data”, opens up additional 
opportunities for data breaches [7]. The smart enterprise will collect, transmit and analyse huge amounts of data (big data) to 
produce intelligent products (smart products). Big data companies like Amazon heavily rely on distributed computing, which 
typically involves data centers geographically dispersed across the whole world. Amazon divides      its global      operations      
into      12  regions each  containing  multiple  data  centers and being potentially  subject to both physical attacks and persistent 
cyber-attacks against the tens of thousands of individual servers housed inside [8]. 

It is important to remember that cyber security is to be as strong as the weakest link in its chain. If one of these persons lacked 
adequate security controls and suffered a data breach,  the  data they’re trying to protect between  them would now be vulnerable. 

Cybercriminals are focusing privileged users to access financial data. Therefore the strict enforcement of access policies and 
continuous monitoring of activities to detect anomalous activities are very important. Strong encryption is vital to prevent data 
theft, modification, disclosure or destruction in the entire life cycle of data, especially during storage and transmission. Employees 
should be aware of various attacks like spear phishing attack that target  to open  malicious  attachments  or click infected links. 
Kaspersky Lab published a massive cyber-attack targeting the financial/banking    industry.    With   a  spear phishing   attack   
they   gained   access   to   the targeted institutions, forged the accounting systems,  inflating  account  balances  and siphoning off 
money. It is estimated that around$1 billion was stolen from some 100 financialinstitutions worldwide [5].   Now the insiders are 
responsible for more financial sector attacks than outsiders. Security events to be identified by correlation and analytical tools as a 
malicious attack that will gather, interrupt, repudiate, damage or terminate information system resources or information itself. 

Protecting Big Data privacy is also an important area  to  consider.  Individuals  and  institutions who entrust their data to an 
organization expect their private information  to be protected.  In a survey  commissioned  by  Big  Brother  Watch, over 80% of 
the respondents  across Australia, India, Japan and the Republic of Korea are concerned about online privacy. The survey also 
reveals that 59% of the respondents believe that their privacy is not sufficiently protected when they use the Internet. However, 
recent surveys of the American public suggest that there is low confidence in the ability of organizations to guarantee  privacy  of 
their data. Notably, only38% of the respondents stated that have confidence that their credit card companies will ensure privacy 
and security of their personal credit card activity records. This proportion of confident respondents drops to 16% and 11%, 
respectively, when asked about their trust of search engine providers and social media sites [4]. As personal information becomes 
increasingly shared, bought and sold as a commodity,  incidents  of  unauthorized disclosure are likely to grow. Such incidents 
will further  erode  public  confidence  in privacy  of their information. 

While a major concern, identity theft by cyber- intrusion is only one of the privacy challenges faced by the public in the era of 
Big Data. This era raises new privacy risks that have been collectively denoted the “4 R challenges of Big Data” in [4]: Reuse, 
Repurposing, Recombination, and Reanalysis. Reuse, repurposing and reanalysis risks arise when data that is collected with prior 
consent for one purpose are analyzed for another purpose that may  cause  harm  to  the  individual. Recombination denotes the 
risk of personal re- identification achieved by combining collected data with information from other data sources. 
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By launching an “inference attack” on the data, recombination  can  succeed,  at  least  partially, even when the data is 
summarized, anonymized and   encrypted.”   Recent   research   on   new methods of privacy protection, e.g., differential, shows 
that an individual’s  information  can be protected from recombination with some loss in data fidelity. However, associated losses 
in data quality may decrease data utility for the organization and its data-sharing partners. 

This raises several questions. 1) What are the “privacy-at-risk”  data  sharing  practices  in the investment,  commercial  
banking  and financial services sectors? 2) How can these risks to be reduced and consumer confidence to be improved? 3) 
Should the banking industry consider adopting IRB-style broad consent regulations governing the use and sharing of personal  
data?  4)  Should  the  consumer  have more control on how their financial data will be anonymized, used and shared? 5) What 
new categories of personal data are emerging, e.g., personal  accessory  data (IoT) and health data (wearable sensors), that could 
be properly used or shared? [4]. 

As the data generation increases there will be possibilities for the vulnerabilities to exists with the data, as the vulnerabilities 
increase there will be more threat ahead of the data that is been generated. Hence more security measures have to be taken for the 
security from these vulnerabilities.  

 
III SHORTCOMINGS WITH BIG DATA 

 
According to Peter Kowalke  a journalist and editor who has been covering business, technology and lifestyle trends for more 

than 20 years Big Data has six shortcomings..  
Here are the most common big data security shortcomings [2] that businesses should watch more closely. 

 
1. Inadequate Data Validation 
 

Often the Problems of Security begin at the time of data attempt .There can be a compromise for the basis of the data flooding 
into the organization’s Big Data system  besides when it comes to trading of retail marketing it becomes predominantly essential 
also incorrect transactions  can get into the system across  degenerating  scanners. 

One solution for this vulnerability is a context-aware policy platform with granular control that can keep track of the who, 
what, when, were and why of data coming from on boarding systems and endpoints. 

James Plouffe a Lead Architect with MobileIron and a Technical Consultant for the hit series “Mr. Robot” in his [10]Q&A: 
James Plouffe, lead solutions architect at MobileIron says in his answers to  Nick Booth for the question “Just how much do security 
breaches really cost?”  to MobileIron Like any database, if garbage goes in, garbage will come out”.  Which means there should 
be assurance for the data that is from reliable sources and  it cannot be altered. 

 

2. Unprotected Web Consoles 

Web Consoles are the main and most vulnerable medium for the cyber criminals to enter into the system and get access to Big 
Data. So Frontends sets a security vulnerability in the second place for big data systems 

According to James Plouffe [10]“Irrespective of database size Web interfaces are commonly used to view and manipulate 
data. It is Regrettable to mention that, Practices like SQL injection can still be effective against web frontends that don’t validate 
inputs” . “In order to protect your databases, ensure that you employ techniques like prepared statements with parameterized 
queries or stored procedures.” 
 
3. Short of Basic Security Controls 
 

One more vulnerability is that security often is not a core design principle for big data solutions. As a substitute of having 
security parched  into these systems, businesses often must bolt it on. Always this is not done, or there is security but it isn’t 
vigorous. 

Corporations should examine how they are protecting their big data stores, and make sure there is both proactive and reactive 
protection such as threat scanning and perimeter defences that examines over data streams in real-time in the hunt for security 
threats and anomalies. 
 
4. Insufficient Masking and Encryption 
 

Data could possibly  be transmitted securely from endpoints to the company’s systems, but the need to easily manipulate data 
often means that there are holes in encryption when the data is not protected. 

There’s also the issue of anonymity when it comes to customer data. If data is being shared or used with technologies such as 
machine learning, it needs to be anonymized as a prevention against accidental discovery or tracing back to a customer identity. 
Conceded privacy is an essential area of Big Data Security but most businesses think of security in terms of lost data. John 
Morrell  of  Big Data firm “Datameer” on Datameer blog spot  in his discussion on data safe-right-approach-data-security-five-
steps of a concept [9]“Can You Trust Your Data In Alteryx?” says  regarding the security of data transfer that we should “Encrypt 
and mask,”. “Confirm your company has a thorough set of encryption and masking policies in place for your data lake, and that 
the proper policies are in place at ingestion to prevent any security issues further down the line.” 
 
 
 
 
5. Fragile Lineage and Data Auditing 
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Unaware of  where all the data is located represents another big data security vulnerability. Data spread out among many 
different systems , often is stored both on-premise and in the cloud. Failing to track data opens the door for more exposure and 
weak security controls protecting this data. 

“One aspect of being safe is Securing data, but tracking how that data is used and where it is used can eliminate behavioural 
security issues and is essential for many privacy regulatory compliance rules,” says Morrell. 

“Audit everything,”[9] stresses Morrell. “Keep deep audit logs of when data is ingested, how it is used, who touches it, when 
it was processed, etc., all the way up and down the analytics processing line. Each move of your lineage needs a continuous audit 
log to track potential problems or vulnerabilities.” 

 Along with this behaviour, be sure to include information about the people accessing the data to identify individual security 
risks. 
 
6. Too Much Data 
 

We are aware that big data is about massive data stores. As not all that data is strictly necessary, though, and extra copies or 
data kept “just in case” present an increased security risk. Consider about pruning your data, and linking to private data instead of 
copying it. 

[9]“The best way to make sure data is secure is to not having multiple copies floating around,” says Morrell. “Hence , put in 
place policies that link to your private data and only bring it in to the lake as needed for analysis. This eliminates potential extra, 
insecure copies of data.” 

Although  these measures will not prevent all big data security vulnerabilities. These make a good start, however, and what’s 
clear is that many firms should be taking big data security far more seriously. 
 
IV CONCLUSION: 
 

In this paper the vulnerabilities of the Big Data and the Security and Privacy Concerns are discussed. How the Big Data 
contains vulnerabilities and what are the security measures can be taken in the business to overcome the vulnerabilities  are 
discussed briefly. It also focuses on how Cyber Criminals tend to attack the Financial data etc. 
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ABSTRACT: The present investigation reports the fungal Aflatoxins 
contamination in groundnut samples collected in different locations in the 
Rayalaseema area, Andhra Pradesh, India. Aflatoxins were extracted by liquid-
liquid extraction method using chloroform solvent. The qualitative and 
quantitative analysis of aflatoxins present in the samples was done using TLC 
and HPLC techniques. Among the eight samples in the study two samples S3 
and S6 were less infected with aflatoxin-producing fungi, and hence aflatoxins 
were detected in HPLC study. Samples S1 and S4 consist of only B2 and G2 
aflatoxins respectively. The chromatogram obtained for sample S2 shows two 
peaks representing G2, B2 aflatoxins with 0.84 ng/g, 13.0 ng/g quantity. Sample 
S5 was also found to have two peaks representing G2, B2 aflatoxins with 10.9 
ng/g, 0.55 ng/g quantity respectively. Sample S8 chromatogram consists of two 
peaks represents aflatoxin G1 and G2 with 0.89 ng/g, 13.3 ng/g quantity 
respectively. Among the samples in the study, a high number of aflatoxins was 
identified in sample S7. In S7 sample aflatoxin G1, G2 and B2 were identified. 
The quantity of aflatoxin G1 was found to be very high (20.6 ng/g) and 
Remaining aflatoxins G2 and B2 were found to be 3.7 ng/g, 4.7 ng/g 
respectively. Based on the results findings for the analysis of aflatoxins in 
groundnut samples six samples were found to be contaminated with aflatoxins. 
Even though the aflatoxins content found less amount, crop management 
practices that reduce infection in the field and during harvesting may help to 
prevent the contamination of ground nuts from fungal strains. 

INTRODUCTION: Aflatoxins are mycotoxins 
produced by two species of Aspergillus, a fungus 
found especially in areas with hot and humid 
climates 1. These aflatoxins are occurred in food 
products such as groundnuts, tree nuts, maize, rice, 
figs and other dried foods, spices, crude vegetable 
oils, and cocoa beans, as a result of fungal 
contamination before and after harvest.  
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14 aflatoxins are mostly studied and among them 
only six of these molecules (B1, B2, G1, G2, M1, 
and M2) are normally found in foods. The most 
toxic among all types, aflatoxin B1, is produced by 
both A. flavus and A. parasiticus 2, 3.  

As aflatoxins are known to be genotoxic and 
carcinogenic, exposure through food should be kept 
as low as possible. Because of potential health 
hazards to humans, regulatory levels have recently 
been documented. Currently, the worldwide range 
of limits for aflatoxin B1 (AFB1) and total AF 
(AFT) are 1-20 and 0-35 ng/g, respectively 4-8. 
Many researchers have developed several methods 
for the determination of aflatoxins in food items 9-13.  
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In India, there are fewer investigations have been 
reported in the determination of aflatoxins in 
groundnut samples 14, 15. But various studies have 
been reported on groundnut samples in different 
countries 16-26. Study of aflatoxin contamination in 
groundnut samples is useful not only for domestic 
consumption but also for the export market in 
India. In this study, the presence of aflatoxin 
contamination in groundnut samples collected from 
various regions of Rayalaseema area, AP, India 
was detected.  

MATERIALS AND METHODS: 
Collection of Samples: The groundnut samples 
used for aflatoxin analysis were collected in 
godowns, oil refinery situated in Jammalamadugu, 
Proddatur, Kadapa, and Kurnool situated in 
Rayalaseema, Andhra Pradesh, India. The sample 
collection details and codes for collected samples 
were given in Table 1.   

Instrumentation: TLC plates were used for 
separation. Denver electronic analytical balance 
(SI-234) used for weighing of samples and 
standards. pH of the mobile phase was adjusted by 
using Systronics digital pH meter.  

Chromatographic separation was performed on a 
PEAK chromatographic system equipped with LC-
P7000 isocratic pump; Rheodyne injector with 20 
μl fixed volume loop. Separation was achieved on 
Inertsil ODS Column (250 mm × 4.6 mm, 5 um); 
variable wavelength programmable UV detector 
UV7000. Peak Chromatographic integrated 
software version 1.06 used for data HPLC. 
Ultrasonicator 1.5 liter was used to sonicating the 
mobile phase and samples. 

TABLE 1: SAMPLE COLLECTION LOCATIONS 
S. no. Sample location Sample code 

1 Rural godowns, Jammalamadugu, 
Kadapa District, AP 

S1 

2 Oil industries, Jammalamadugu, 
Kadapa District, AP 

S2 

3 Rural godowns, Proddutur, Kadapa 
District, AP 

S3 

4 Oil industries, Proddutur, Kadapa 
District, AP 

S4 

5 Oil industries, Kadapa, Kadapa 
District, AP 

S5 

6 Oil industries, Karnool, Karnool 
District, AP 

S6 

7 Rural godowns, Karnool, Karnool 
District, AP 

S7 

8 Rural godowns, Nandyal, Karnool 
District, AP 

58 

    

    
FIG. 1: SAMPLES COLLECTED FOR AFLATOXIN ANALYSIS 

Materials: Analytical standard aflatoxins B1, G1, 
B2, and G2 were purchased from Sigma Aldrich. 
Water, acetonitrile, and methanol used were of 
HPLC grade and were purchased from Merck 
chemicals private limited, Mumbai. 

Samples and mobile phase were filtered using 0.2µ 
nylon membrane filter paper purchased from 
Merck- Millipore private limited, Mumbai. 

Preparation of Standard Solution: Accurately 
measured 0.1 ml from aflatoxin B1 and G1, 0.4 ml 
from aflatoxin B2 and G2 were made up to 20 ml 
separately using methanol. Standard concentration 
having 10 ng/ml aflatoxin was obtained. From this 
required dilutions were prepared accurately. An 
equal volume of the prepared four aflatoxins B1, 
B2, G1, and G2 were mixed, and the mixed 
solution was used for HPLC analysis.  
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Extraction of Aflatoxins from GroundNut 
Samples: The method described by Ghali et al., 
2009 27 was used for the extraction of aflatoxins, 
briefly an accurate 10 g ground-up test sample was 
extracted with 40 mL methanol and water (80:20, 
v/v) solution by shaking vigorously for 30 min in a 
sealed flask. One g of sodium chloride and 20 mL 
of n-hexane were added before the extraction. The 
extract was filtered through Whatman no. 5 filter 
paper. The filtrate was centrifuged for 15 min at 
4000 × g and the upper hexane phase was discarded 
while the lower methanol phase was used. 

TLC Separation of Aflatoxins: The plate was first 
eluted with anhydrous ethyl ether, dried up in a 
fume hood for 5 min, and developed with 

chloroform and acetone in the ratio of 9:1 (v/v) at 
same direction 28. The TLC plate was visually 
examined under ultraviolet light at 366 nm. 

HPLC analysis of Aflatoxins:  
Method Conditions: HPLC analysis was carried 
for the quantification of Aflatoxins present in the 
samples. For HPLC analysis, the method described 
by Saqer et al., 2009 29 was adopted. 
Chromatographic separation was carried on Inertsil 
ODS C-18 (250 × 4.6 mm; 5µ id) column using 
water, acetonitrile, and methanol in the ratio of 
60:20:20 (v/v) as mobile Phase at a flow rate of 1.0 
ml/min. UV detection was carried at a wavelength 
of 365 nm. A sample volume of 20 µL was injected 
into the HPLC column maintained at 40 ºC. 

      
FIG. 2: TLC SEPARATION OF ISOLATED AFLATOXINS 

Construction of Calibration Curve: The prepared 
aflatoxins calibration curve dilutions were analyzed 
in the HPLC method. 10 mg of the standard was 
accurately weighed and dissolved into 100 ml of 
methanol to prepare a standard stock solution of 10 
µg/ml. This standard solution was further diluted to 
prepare 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 µg/ml. The peak 
area response of each aflatoxin was used for the 
construction of the calibration curve by considering 
prepared concentrations on x-axis and peak area 
response on the y-axis.  

The obtained regression equation was used for the 
estimation of aflatoxin content in Groundnut 
samples. An equal volume of the prepared four 
aflatoxins B1, B2, G1 and G2 were mixed, and the 
mixed solution was used for HPLC analysis. 
Individual standards also analyzed in the same 
conditions for the identification of compounds in 
combined solutions.  

RESULTS AND DISCUSSION: Most 
agricultural commodities are susceptible to several 
diseases caused by fungi, viruses and insect pests. 
Fungi are free-living organisms capable of 
surviving in the environment (soil, air, and water) 
and can easily find their way into crop products 
especially when the weather conditions are 
suitable. They are also surviving in the soil without 
crops. They cause diseases that may contaminate 
the crops with deadly toxins. The toxins produced 
by fungi are called mycotoxins (Myco=fungus; 
toxin=poison). Aspergillus flavus and Aspergillus 
parasiticus have also been reported as a pathogen 
of man, animal, and plant. Aflatoxins produce by 
these fungal strains are reported as the most potent 
hepatocarcinogens among all the known natural 
and synthetic compounds. A very small amount of 
aflatoxin in the feed (10-20 ppb) can produce fatal 
liver cancer in young animals. 
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Aflatoxins have also been implicated in human 
diseases. Groundnut is an important crop in India 
where thousands of tons are being produced 
annually for domestic use and also for exporting to 
various countries. Rayalaseema area in Andhra 
Pradesh is popular for growing groundnut crop 
across its four districts. Various storage go downs, 
and oil extraction units are located in these 
districts. This study demonstrated that aflatoxins 
B2, G1 and G2 were detected in contaminated 
groundnut samples collected in various areas of 
Rayalaseema as shown in Table 1. In particular, 
groundnut samples collected from Rural godowns, 
Kurnool (S7) consist of a high amount of Aflatoxin 
G2 (20ng/g). However, aflatoxins were not 
detected in all of the collected samples.  

Qualitative determination of the presence of 
aflatoxins was done by thin layer chromatography 
in the samples. TLC results show prominent spots 
for each aflatoxin. Total 8 extracted samples were 
subjected to TLC, and among them, two samples 
S3 and S6 were found negative to identify any 
spots on the plates. Sample S7 shows three spots 
indicating the presence of three aflatoxins in the 
sample. Samples S2, S5, and S9 shows two spots 
and remaining are found to have only one spot on 
it. The results of aflatoxin TLC separation study 
were given in Fig. 2. 

HPLC analyses of collected naturally contaminated 
red groundnut samples showed the presence of 
aflatoxins. The number of aflatoxins present in the 
samples was estimated using standard aflatoxin 
calibration curve. A calibration curve was obtained 
in the concentration range of 0.5-3.0 ng/ml for all 
the 4 standard aflatoxins. Standard regression 
equation was found to be y = 16084x+1130 with R² 
= 0.999 for G1, y = 25078x+1846 with R² = 0.998 
for G2, y = 24758x – 2884 with R² = 0.998 for B1 
and y = 18615x + 3928 with R² = 0.999 for B2 
aflatoxins respectively. The obtained standard 
regression equation was used for the estimation of 
aflatoxin content in samples. The standard 
chromatogram was given in Fig. 3. Linearity 
results were given in Table 3, and calibration 
curves were shown in Fig. 4. 

 
FIG. 3: STANDARD CHROMATOGRAM 

TABLE 2: GROUNDNUT (PEANUT) SAMPLE RESULTS FOR AFLATOXIN ANALYSIS 
S. no. Sample Compound Peak Area Amount Present (ng/g) 

1 S1 B2 25319.2 11.491 
2 S2 G2 3957.5 0.841 

B2 28065.1 12.966 
3 S3 No peak --- BDL 
4 S4 G2 21369.4 7.785 
5 S5 G2 29113.5 10.873 

B2 4952.1 0.550 
6 S6 No peak --- BDL 
7 S7 G2 11023.5 3.659 

G1 34282.6 20.612 
B2 12768.3 4.7490 

8 S8 G2 35132.8 13.273 
G1 15254.9 8.782 

TABLE 3: STANDARD CALIBRATION CURVE RESULTS FOR AFLATOXIN 
S.  
no. 

Concentration in  
µg/ml 

Peak Area obtained for 
G2 G1 B2 B1 

1 0.5 15281.3 8925.9 13246.7 8924.6 
2 1 26387.4 17247.3 22368.1 21354.3 
3 1.5 38245.1 25654.5 32124.5 35267.6 
4 2 52316.8 33287.7 40687.9 47258.1 
5 2.5 65241.7 41264.2 51236.3 59637.2 
6 3 76928.4 49283.1 59367.1 70210.3 
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FIG. 4: STANDARD CALIBRATION CURVE 

The chromatograms of samples S3 and S6 did not 
show any detection which confirms that the 
aflatoxins present in these samples were found to 
be below the detection limit or the samples don’t 
infect with aflatoxin producing fungi. HPLC 
chromatograms of samples S1 Fig. 5 and S4 Fig. 6 
show only a single peak representing B2 aflatoxin 
and G2 aflatoxin when compared to its standard 
retention time.  

The quantity of the B2 aflatoxin was also 
calculated and was found to be 11.49 ng/g, and G2 
aflatoxin in S4 sample was found to be 7.78 ng/g. 
The chromatogram obtained for sample S2 Fig. 7 
shows two peaks representing G2 and B2 aflatoxins 
with 0.84 ng/g and 13.0 ng/g quantity respectively. 
Sample S5 also found two peaks representing G2 
and B2 aflatoxins with 10.9 ng/g and 0.55 ng/g 
quantity respectively Fig. 8. Sample S8 
chromatogram consists of two peaks represents 
aflatoxins G1 and G2 when compared to its 
standard retention time with 0.89 ng/g, 13.3 ng/g 
quantity Fig. 9 respectively. Among the samples in 
the study, the high number of aflatoxins were 
identified in sample S7 Fig. 10. In S7 sample 
aflatoxins G1, G2, and B2 were identified. The 
quantity of aflatoxin G1 was found to be very high 
(20.6 ng/g) and remaining G2 and B2 were found 
to be 3.7 ng/g, 4.7 ng/g respectively.    

  
     FIG. 5: HPLC CHROMATOGRAMS OF SAMPLE S1        FIG. 6: HPLC CHROMATOGRAMS OF SAMPLE S4            

  
     FIG. 7: HPLC CHROMATOGRAMS OF SAMPLE S2       FIG. 8: HPLC CHROMATOGRAMS OF SAMPLE S5 

  
     FIG. 9: HPLC CHROMATOGRAMS OF SAMPLE S8      FIG. 10: HPLC CHROMATOGRAMS OF SAMPLE S7 
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The values obtained were high in some samples but 
within the effective limit and could present a direct 
health risk and an economic liability to farmers if 
these are typical currently. This study may be the 
first study to determine the concentration of 
aflatoxins in groundnut samples in Rayalaseema 
district. However, not all the groundnut samples 
measured were contaminated with aflatoxins. Some 
of them had concentrations of aflatoxins below the 
detection limit of our analytical methods.  

Therefore, comprehensive investigations of the 
aflatoxin contamination source are needed to 
address this question. Stain identification study on 
fungal species found on contaminated groundnut 
samples may help to determine which fungal 
species associated with the nuts for the release of 
aflatoxins. Crop management practices that reduce 
infection in the field and harvesting may help to 
prevent the contamination of ground nuts from 
fungal strains.  

CONCLUSION: In summary, the present study 
indicates that groundnut samples collected in 
Rayalaseema area are contaminated with aflatoxins. 
Our findings suggest that aflatoxin contaminated 
groundnut samples consumption may affect not 
only human health but also the health of animals 
and birds. However, since there are no samples 
consist of minimum effective dosage in all 
collected samples. Hence, it is confirmed to have 
the fungal contaminated groundnut samples were 
found that presence of aflatoxins in collected 
samples.  
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ABSTRACT 
 
A proper coloring colors to the vertices of G such that the numbers of vertices in any two color classes differ by 

at most one, is called an equitable colouring of G. In this paper, we study two statistical parameters of five 

different graphs and we apply equitable coloring for these graphs. Here the graphs are Tadpole, windmill, 

friendship, gear and sunlet. 

 
Keywords: Equitable coloring; coloring mean; coloring variance; χ𝑒 – Chromatic mean; χ𝑒– Chromatic 
variance, Tadpole graph(𝑇(𝑚,𝑛)), Windmill graph(𝑊𝑑(𝑘, 𝑛)), Friendship graph(𝐹𝑛), Gear graph(𝐺𝑛), Sunlet 
graph(𝑆𝑛). 

 
  

 INTRODUCTION 
 

In this paper all the graphs we are considering are simple, finite, connected and undirected. 
 
Graph coloring is an assignment of colors or labels or weights to the vertices, edges and faces of a graph 
under consideration. Many practical and real life situations motivated in the development of different types of 
graph coloring problems. Unless stated otherwise, the graph coloring is meant to be an assignment of colors to the 
vertices of a graph subject to certain conditions. A proper coloring of a graph G is a colouring with respect to 
which vertices of G are colored in such a way that no two adjacent vertices G have the same color. 
 
Coloring of the vertices of a given graph G can be considered as a random experiment. For a proper k-coloring 𝑐1,𝑐2,𝑐3,……,𝑐𝑘} of G, we can define a random variable (r.v) X which denotes the color ( or precisely, the subscript 
i of the color 𝑐𝑖) of any arbitrary vertex in 
 
G. As the sum of all weights of colors of G is equal to the number of vertices of G, the real valued function 𝑓(i) 
defined by, 
 𝜃(𝑐𝑖) 𝑓(𝑖) = {|𝑉(𝐺)| 

; 𝑖 = 1,2, … . . , 𝑘 

0 ; 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

will be the probability mass function (p.m.f.) of the random variable (r.v.) X, (see [7]),where 𝜃(𝑐𝑖) denotes the 
cardinality of the colour class of the colour 𝑐𝑖. 
If the context is clear, we can also say that 𝑓(i) is the probability mass function of the graph G with respect to the 
given coloring, we can also define the parameters like mean and variance of the random variable X, with respect to 
a general coloring of G can be defined as follows. 

An equitable coloring of G is a proper coloring which an assignment of colors to the vertices of G such that the 
numbers of vertices in any two color classes differ by at most one. The equitable chromatic number of a graph G is 
the smallest number k such that G has an equitable coloring with k colors. 

Throughout the paper, we follow the convention that 0≤ 𝜃(𝑐𝑖) - 𝜃(𝑐𝑗) ≤ 1, when i < j. 

 
PRELIMINARIES 
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Two types of chromatic means and variances corresponding to an equitable coloring of a graph G are defined as 
follows. 

[8] Let,𝑐2,𝑐3,……,𝑐𝑘} be an equitable k-coloring of a given graph G and X be the random variable which denotes 
the number of vertices having a particular color in h the p.m.f 𝑓(𝑖). Then, 

(i) The equitable coloring mean of a coloring given graph G, denoted by 𝜇𝜒 (G), isdefined to be to be 𝜇𝜒 (G) = ∑𝑛 𝑖 𝑓(𝑖); 𝑒 𝑒 𝑖=1 

(ii) Equitable coloring variance of a coloring on a given graph G, denoted by 𝜎2 (𝐺), 𝑖𝑠 defined to be 𝜎2 (𝐺) = ∑𝑛 𝑖2𝑓(𝑖)– (∑𝑛 𝑖 𝑓(𝑖)) 2. 𝜒𝑒 𝜒𝑒 𝑖=1 𝑖=1 

If the context is clear, the above defined parameters can respectively be called the equitable coloring mean and 
equitable coloring variance of the graph G with respect to the coloring In this paper we study the equitable coloring 
parameters of certain graphs such as Tadpole, Windmill, Friendship, Gear and Sunlet. 

1) Definitions: 

(i) Tadpole Graph [11] 
A tadpole graph 𝑇(𝑚,𝑛) is a graph obtained by joining a cycle 𝐶𝑚, m≥ 3 to a path 𝑃𝑛. n ≥ 1 with a bridge. 

(ii) Windmill Graph [12] 
The windmill graph 𝑊𝑑(k,n) is an undirected graph constructed for k ≥ 2, n≥ 2 by joining n copies of the complete 
graph 𝐾𝑘at a shared universal vertex. That is a 1-clique sum of these complete graphs. 

(i) Friendship Graph [13] 
A friendship graph 𝐹𝑛 is a planar undirected graph with 2n+1 vertices and 3n edges. It can be constructed 

by joining n copies of the “ cycle graph” 𝐶3 with a common vertex. 

(ii) Gear Graph [14] 
A gear graph denoted 𝐺𝑛 is a wheel graph with a graph vertex added between each pair of adjacent 

graph vertices of the outer cycle. Thus𝐺𝑛 has 2n+1 vertices and 3n edges. 

(iii) Sunlet Graph [15] 
The n-sunlet graph of 2n vertices is obtained by attaching n pendant edges to a cycle𝐶𝑛and is denoted 

by 𝑆𝑛. Sunlet graphs are also been called as “crown graph”. 

Theorem 1.For a Tadpole graph 𝑇(3,𝑛), we have 
 

 

 𝜇𝜒 (𝑇(3,𝑛)) = { 

 𝑛2+2𝑛
+4 

4𝑛 

 

, 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 

𝑒 𝑛2+2𝑛+1 
, 𝑖𝑓 𝑛 𝑖𝑠 𝑜𝑑𝑑 

4𝑛 

 

 

and 

 

 𝜎2 (𝑇  

) 
= { 

𝑛4+20𝑛2−
48 

48𝑛2 

, 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 

𝜒𝑒 (3,𝑛
) 

𝑛4+2𝑛2−3 

48𝑛2 

, 𝑖𝑓 𝑛 𝑖𝑠 𝑜𝑑𝑑 

Proof.    Let𝑣1, 𝑣2, 𝑣3,……….𝑣𝑛 be the vertices of a tadpole graph 𝑇(3,𝑛). Here 3 represents the total number 
of vertices on a cycle. n denotes the number of vertices connected by a path. Hence, every other colour class, with 
respect to an equitable colouring of 𝑇(3,𝑛) must be a singleton (or) a 2-element set.     Hence we need to 
consider the following cases. 

Case1: Let n be even. Then 𝑛−2 + 2 colours are required in an equitable colouring of 𝑇 . 
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Let✔ = {𝑐 , 𝑐 ,𝑐 2 
,……,𝑐 𝑐 , 𝑐 

(3,𝑛) 
} 𝑏𝑒 𝑎𝑛 equitable colouring of 𝑇 , where k = 𝑛−2 

 

 
1 2    

3 

𝑘  𝑘+1 

𝑘+

2 
(3,𝑛) 2   

. 

Note that the colour classes of 𝑐1, 𝑐2,𝑐3,……,𝑐𝑘 are 2-element sets. While the colour classes 

of 𝑐𝑘+1 and 𝑐𝑘+2are singleton sets. Let X be the random variable which represents the colour of an arbitrarily 
chosen vertex of 𝑇(3,𝑛). Then the corresponding p. m. f of G is, 

 

 

2 , 𝑓𝑜𝑟 𝑖 = 1,2, … … . . 
𝑛−2

 𝑛 2 𝑓(𝑖) = p(X = i) = { 1 
, 𝑓𝑜𝑟 𝑖 = 

𝑛−2 
+ 1, 

𝑛−2 
+ 2 𝑛 2 2 

0 , 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Hence, the corresponding equitable colouring mean of the tadpole graph 𝑇(3,𝑛) is given by, 

 𝜇
 (𝑇 ) = (1 + 2 + 3 + ⋯ + 

𝑛−2
) . 

2   
+ (𝑛−2 + 1 + 

𝑛−2 
+ 2). 

1
 

    

= 𝑛2+2𝑛+4 

𝑎𝑛𝑑 the 

𝜒𝑒 (3,𝑛) 

 
Corresponding equitable colouring variance of 𝑇(3,𝑛) is, 

 𝜎2 
(𝑇 ) = (12 + 22 + 32 + ⋯ + 

(𝑛−2)2
) . 

2
+[(𝑛−2 + 1)2+(𝑛−2 

 

    

2 1 𝑛2+2𝑛+4 
)2   =

 

 

  𝜒𝑒 
(3,𝑛

) 

4 𝑛 2 + 
2) 

2 

)]. − 
( 𝑛 

4𝑛 

𝑛4+20𝑛2−48 
.
 

48𝑛2 
 

Case 2. Let n be odd. Then, 𝑛−1 + 1 colours are required in an equitable colouring of 𝑇 . 

 
 

If {𝑐 , 𝑐  

,𝑐 

 

,…
…,𝑐 

 

,
 𝑐 

2 
} be an equitable colouring of 𝑇 

(3,𝑛) 
. Where k = 𝑛−1. Note that the 

 

1 2    

3 

𝑘
 𝑘+

1 

(3,𝑛) 2 

colour classes of 𝑐1, 𝑐2,𝑐3,……,𝑐𝑘 are 2-element sets, while the colour class of 𝑐𝑘+1 is a singleton set. Let X be 
the random variable which represents the colour of an arbitrarily chosen vertex of 𝑇(3,𝑛).Then the corresponding 
p.m.f of G is, 

 

 



International Journal of Enhanced Research in Science, Technology & Engineering 
ISSN: 2319-7463, Vol. 8 Issue 3, March -2019, Impact Factor: 4.059 

Page | 21  
 

2 , 𝑓𝑜𝑟 𝑖 = 1,2, … … . . 
𝑛−1

 𝑛 2 𝑓(𝑖) = p(X = i) = {1 
, 𝑓𝑜𝑟 𝑖 = 

𝑛−1 
+ 1 𝑛 2 

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Then, the corresponding equitable colouring mean is, 

 𝜇
 (𝑇 ) = (1 + 2 + 3 + ⋯ + 

𝑛−1
) . 

2
 

  

+ (𝑛−1 + 1). 
1

 

  

=

 
𝑛2+2𝑛+

1 

 

and 

𝜒𝑒
 (3,𝑛

) 

2 𝑛 2 𝑛 4𝑛 

𝜎2 
(𝑇 ) = (12 + 22 + 32 + ⋯ + 

(𝑛−1)2
) . 

2
+( (𝑛−1 

 

   

2 1 𝑛2+2𝑛+1 
)2    =   𝑛4+2𝑛2−3 

 

   𝜒𝑒 
(3,𝑛

) 

4 𝑛 + 
1) 

2 

).
 − ( 𝑛 

4𝑛 
48𝑛2 .

 

Theorem 2.For a windmill graph 𝑊𝑑(4, n) = 𝐶𝑛+𝐿1, we have 

 

 

 

 𝜇 (𝑊 (4, 𝑛)) = 
{ 

(𝑛+2)2 
, 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 

4(𝑛+1) 

𝜒𝑒 𝑑 𝑛2+4𝑛+19 
, 𝑖𝑓 𝑛 𝑖𝑠 𝑜𝑑𝑑 

4(𝑛+1) 
 

 

 

 𝜎2 (𝑊 (4, 𝑛)) = { 

 𝑛4+4𝑛3+8𝑛2

+8𝑛 

48(𝑛+1)2 

 

, 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 

𝜒𝑒 𝑑 

 
Proof. Let v be the central vertex of the windmill graph 𝑊𝑑(4, n) = 𝐶𝑛+𝐿1 and 𝑣1,𝑣2, … 𝑣𝑛 be the vertices of the cycle 𝐶𝑛. Since v is adjacent to all other vertices of 𝑊𝑑, none of them can have the same colour of v. Hence, every other 
colour class, with respect to an equitable colouring of 𝑊𝑑 must be a singleton (or) a 2-element set. Here we need to 
consider the following cases. 

Case 1. Let n be even, Then 𝑛 + 1 𝑐𝑜𝑙𝑜𝑢𝑟𝑠 are required in an equitable colouring of 𝑊 . Let 

 

2 𝑑 

✔ = {𝑐 , 𝑐 ,𝑐 ,……,𝑐 , 𝑐 
} be an equitable colouring of𝑊 , where m = 𝑛. Note that the 
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1 2    

3 

𝑚
 𝑚+

1 

𝑑 2 

colour   classes   of   𝑐1, 𝑐2,𝑐3,……,𝑐𝑚 are   2-element   sets,   while   the   colour   class   of 𝑐𝑚+1, 𝑤ℎ𝑖𝑐ℎ 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 central vertex is a singleton set. Let X be the random variable which 
represents the colour of an arbitrarily chosen vertex of 𝑊𝑑(4, n). Then, the 

2 
 

 𝑛+

1 

, 𝑓𝑜𝑟 𝑖 = 1,2, … … . . 
𝑛

 

2 

corresponding p.m.f of G is, 𝑓(𝑖) = p(X = i) = { 1    
,
 𝑛+1 

𝑓𝑜𝑟 𝑖 
= 

𝑛 + 1, 

2 

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Hence, the corresponding equitable colouring mean of the windmill graph 𝑊𝑑(4, n) is given by, 𝜇 (𝑊 ) = (1 + 2 + 3 + ⋯ + 
𝑛

) .   
2

 

 

+ (𝑛 + 1).   
1

 

 

= 
(𝑛+2)2 

 𝜒𝑒 𝑑  

2 𝑛+1 2 

 𝑛+

1 

4(𝑛+1) 

 

and the corresponding variance of 𝑊𝑑(4, n) is, 

 𝜎2 (𝑊 ) = (12 + 22 + 32 + ⋯ + 
(𝑛)2

) .   
2

 

 

+( (𝑛 + 1)2).  
1

 

 

− (
(𝑛+2)2 

)2    =
 

 𝜒𝑒 𝑑  

4

 𝑛+

1 

 

2

 𝑛+

1 

4(𝑛+1) 

𝑛4+4𝑛3+8𝑛2+8𝑛
.
 

48(𝑛+1)2 
 

Case 2. Let n be odd. Then 𝑛−3 + 4 colours are required in an equitable colouring of 

2 𝑊𝑑(4, n).   If ✔ = {𝑐1, 𝑐2,𝑐3,……,𝑐𝑚, 𝑐𝑚+1, 𝑐𝑚+2, 𝑐𝑚+3, , 𝑐𝑚+4} be an equitable colouring of 𝑊 (4, n), where, m = 𝑛−3, then the colour classes of 𝑐 , 𝑐 ,𝑐 ,……
,𝑐 

are 2-element sets, 

𝑑 2 1 2    3 𝑚 

while the colour classes of , 𝑐𝑚+1, 𝑐𝑚+2, 𝑐𝑚+3 𝑎𝑛𝑑 𝑐𝑚+4are singleton sets. Let X be the random variable which 
represents the colour of an arbitrarily chosen vertex of 𝑊𝑑(4, n). Then, the corresponding p.m.f of G is, 

 

 

2 
 

 

𝑛+1 ,
 𝑓𝑜𝑟 𝑖 
= 
1,2, 

… … . . 
𝑛−3

 

2 
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 𝑛−3 

 

 𝑛−3 𝑓(𝑖) = p(X = i) = { 1     
, 𝑓𝑜𝑟 𝑖 = 

𝑛−3 
+ 1, 

𝑛−3 
+ 2, 

  

+ 3, + 4 

𝑛+1 2 2 2 2 

0   , 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Then the corresponding equitable colouring mean is, 

 𝜇 (𝑊 ) = (1 + 2 + 3 + ⋯ + 
𝑛−3

) .   
2 

+ (𝑛−3 + 1 + 
𝑛−3 

+ 2 + 
𝑛−3 

+ 3 + 
𝑛−3 

+ 4).  
1 

= 

       𝜒𝑒 𝑑 2 𝑛+1 2 2 2 2 𝑛+1 𝑛2+4𝑛+

19 
 

 

and 𝜎2 (𝑊 ) = (12 + 22 + 32 + ⋯ + 
(𝑛−3)2

) .   
2

 

 

+( (𝑛−3 + 1)2 + (
𝑛−3 

+ 2)2 + 

  

4(𝑛+1

) 
𝜒𝑒 𝑑  

4 𝑛+1 2 2 

(
𝑛−3 

+ 3)2 + (
𝑛−3 

+ 4)2).   
1

 − (
𝑛2+4𝑛+19 

)2    =     
𝑛4+4𝑛3+98𝑛2+188𝑛−675

.
 

2 2 
 

2) Theorem 3. 

𝑛+

1 

4(𝑛+1

) 
48(𝑛+1)2 

 

For a friendship graph 𝐹(4,𝑛), we have 

2𝑛+3 , 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 𝜇𝜒 (𝐹(4,𝑛)) = { 
𝑛+1

 𝑒 
 

 

 𝜎
2 (𝐹 

2𝑛+1 , 𝑖𝑓 𝑛 𝑖𝑠 𝑜𝑑𝑑 𝑛+1 
 

) = 
2𝑛2+5𝑛 

 𝜒𝑒
 (4,𝑛

) 

3(𝑛+1)2 

 

Proof. Note that the equitable colouring of a friendship graph 𝐹(4,𝑛)contains 3 colours, say 𝑐1, 𝑐2 and 𝑐3. Then we consider the following cases, 

 

Case 1. If n is even, then 𝜃(𝑐 ) = 𝜃(𝑐 )= 𝑛 and 𝜃(𝑐 ) 𝑛+3 . Then, the corresponding to the 

  
1 2 3 3 3 

random variable X defined as mentioned above, the p.m.f is given by, 

 

 

 = 𝑓(𝑖) = p(X = i) ل 
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฀ 𝑛 

3(𝑛+1

) 𝑛+3 
 

 

3(𝑛+1

) 

, 𝑓𝑜𝑟 𝑖 = 1,2 

, 𝑓𝑜𝑟 𝑖 = 3 

𝗅 0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Then, the corresponding equitable colouring mean is, 𝜇 = (1 + 2).
     𝑛 

+ 3. 𝑛+3 = 
2𝑛+3 

 

 

and 𝜒𝑒 
3(𝑛+1

) 
 

3(𝑛+1

) 

𝑛+1 

 𝜎2  = (12+22). 𝑛 
+ 32. 

𝑛+3 - 

(
2𝑛+3 

 

 

2
= 

2𝑛2+5𝑛
.
 

 

 𝜒𝑒 
 

3(𝑛+1

) 

 

3(𝑛+1

) 

) 𝑛+1 
3(𝑛+1)2 

 

Case 2. If n is odd, then 𝜃(𝑐 ) = 𝑛+3 , 𝜃(𝑐 ) = 𝜃(𝑐 ) = 𝑛. Then, corresponding to the random 

  
1 3 2 3 3 

variable X defined as mentioned above, the p.m.f is given by, 

 𝑛+3 
 

 

 (𝑛+1)3 ل

 

, 𝑓𝑜𝑟 𝑖 = 1 

𝑓(𝑖) = p(X = i) = 𝑛 
 

 ฀ 3(𝑛+1) 

, 𝑓𝑜𝑟 𝑖 = 2,3 

𝗅 0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Then, the corresponding equitable colouring mean is, 

 𝜇 = 1.   
𝑛+3

 
+ (2+3). 𝑛 

= 
2𝑛+1 

 

and 

𝜒𝑒 
 

3(𝑛+1

) 

 

3(𝑛+1

) 

𝑛+1 

 𝜎2   = 12.
 𝑛+3    

+ (22 + 32).
   𝑛 

- (
2𝑛+1
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 2
= 

2𝑛2+5𝑛
.
 

 

 𝜒𝑒 
3(𝑛+1

) 

3(𝑛+1

) 

) 𝑛+1 
3(𝑛+1)2 

 

Theorem 4.For the gear graph 𝐺𝑛, we have 
 𝜇𝜒𝑒 (𝐺𝑛 ) = 

3𝑛+2 

2(𝑛+1) 
 𝑛2 + 2𝑛 𝜎2 (𝐺 ) = 

 𝜒𝑒 𝑛 

 

 
Proof. Note that the equitable colouring of a gear graph 𝐺𝑛 contains 2 colours, say 𝐶1 and 𝐶2. When we 

subdivide the wheel graph then it becomes a gear graph. Then the corresponding 

p.m.f of G is, 

 

 

 

 𝑓(𝑖) = p(X = i) = ฀ ل

 𝑛+2 

2(𝑛+1

) 𝑛 
 

 

2(𝑛+1

) 

 

, 𝑓𝑜𝑟 𝑖 = 1 

, 𝑓𝑜𝑟 𝑖 = 2 

𝗅 0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Hence, the corresponding equitable colouring mean of the gear graph 𝐺𝑛 is given by, 𝜇 = 1.   
𝑛+2

 
+ 2.𝑛 

= 
3𝑛+2 

 𝜒𝑒 
 

2(𝑛+1

) 

 

2(𝑛+1

) 

2(𝑛+1) 

 

and the corresponding equitable colouring variance of 𝐺𝑛 𝑖𝑠, 

 𝜎2   = 12.
 𝑛+2    

+22.
    𝑛 

-  
  3𝑛+2     2 𝑛2+2𝑛  

.
 

  𝜒𝑒 
2(𝑛+1

) 

2(𝑛+1

) 

) 

2(𝑛+1) 

= 
4(𝑛+1)2 

Theorem 5.For the sunlet graph 𝑆𝑛,we have, 
 𝜇𝜒𝑒(𝑆𝑛) = 

 

 𝑛2 + 2𝑛 + 4 4𝑛 

( 
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𝜒𝑒 𝑛  𝜎2 (𝑆 ) = 

𝑛4 + 20𝑛2 − 48 48𝑛2 

Proof. Let 𝑣1, 𝑣2, … . . 𝑣𝑛 be the vertices of the graph𝑆𝑛. 𝐸𝑣𝑒𝑟𝑦 other colour class, with respect to an 
equitable colouring of 𝑆𝑛, must be a singleton (or) a 2-element set. 

Then 𝑛−2 + 2 colours are required in an equitable colouring of 𝑆 . 

 

2 𝑛 𝐼𝑓 ✔ = {𝑐1, 𝑐2,𝑐3,……,𝑐𝑚, 𝑐𝑚+1, 𝑐𝑚+2} be an equitable colouring of , 𝑐𝑚+1 𝑎𝑛𝑑 , 𝑐𝑚+2 are singleton sets. Let X 
be the random variable which represents the colour of an arbitrarily chosen vertex of , 𝑆𝑛. Then, the corresponding 
p.m.f of G is, 

2 , 𝑓𝑜𝑟 𝑖 = 1,2, … … . . 
𝑛−2

 𝑛 2 𝑓(𝑖) = p(X = i) = { 
1 , 𝑓𝑜𝑟 𝑖 = 

𝑛−2 
+ 1, 

𝑛−2 
+ 2 𝑛 2 2 

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒 

Then, the corresponding equitable colouring mean is, 

 

= (1 + 2 + 3 + ⋯ + 
𝑛−2

) . 
2   

+ (𝑛−2 + 1 + 
𝑛−2 

+ 2). 
1

 
 

     

= 𝑛2+2𝑛+4 

𝑎𝑛𝑑 the Corresponding 

𝜇𝜒𝑒 2 𝑛 2 2 𝑛  

4𝑛 
equitable colouring variance of 𝑆𝑛 is, 

 

 

2 2 2 2 

(𝑛−2)2 2 
 

  

 𝑛−
2 

 

 

2

 𝑛−
2 

 

 

2 1 𝑛2+2𝑛+4    2 

 

  

𝜎𝜒𝑒  = (1  + 2 + 3   + ⋯ 
+ 

) . +( ( 

4 𝑛 

+ 1) 
+( 

2 

+ 
2) 

2 

).
 − ( 𝑛 

)  
= 

4𝑛 𝑛4+20𝑛2−48 
.
 

48𝑛2 

 

CONCLUSION 

 
In this paper, we had discussed about two important statistical parameters, mean and variance which are related 
to equitable coloring of five different types of graphs. 
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ABSTRACT 
 
Cloud computing, as well as IoT, work towards increasing the efficiency of everyday tasks and both have a 
complementary relationship. On one hand, IoT generates lots of data while on the other hand, cloud 
computing paves way for this data to travel. There are many cloud providers who take advantage of this to 
provide a pay-as-you-use model where customers pay for the specific resources used. Also, cloud hosting as a 
service adds value to IoT startups by providing economies of scale to reduce their overall cost structure. In 
addition to this, cloud computing also enables better collaboration for developers, which is the order of the 
day in the IoT space. By facilitating developers to store as well as access data remotely, the cloud allows 
developers to implement projects without delay. Also, by storing data in the cloud, IoT companies can 
access a huge amount of Big Data. This research discusses about the expanding IoT’s and their integration 
with cloud computing, for enhanced and more useful service provisioning to the user and efficient utilization 
of resources. This integration or working in coordination, termed here as Cloud of Things (CoT), involves 
some key challenges as well, which have been discussed in This research. More study on the impact of these 
issues, specially, keeping in view the type of IoT and type of service being provided, can be done in the 
future. This article explains and assesses the role of cloud computing in the Internet of things and its 
effectiveness. It also explains the the Internet of Things (IoT) with Cloud Computing and Machine-to-
Machine (M2M) Communication. 
 
Keywords: Big Data, Internet of Things, Communication, cost structure 
 
 
 

INTRODUCTION 
 
Cloud computing is a quickening technology that permits to utilize the IT capacities according to the client's 
longing or according to the business needs. It can be utilized anyplace – at the office, house or some other 
occasion website for the explanation that the Cloud is accessible by a network like the Internet. It provides 'as a 
service' to IT capacities, for example, software applications, storage, network, interface, infrastructure, and so forth. 
Internet of Things is another idea in the information technology world and communication areas. It is a cutting edge 
technology where gives each animal, for example, humans, creatures or items the capacity to send and get data 
using network communication ranging from the Internet or an intranet. Smart devices are accumulated in one 
group, which is called the Internet of Things. 
 
At an essential level, the Internet of Things helps on the connection between various articles using the Internet and 
their communication with one another to accomplish the motivation behind giving increasingly proficient and 
progressively intelligent experience. Similarly, as with any new technology, IoT appeared to be a befuddling idea 
from the outset. Also, this idea characterized new and unique implications, particularly with regards to safety and 
security models. As it were, structuring various devices with a capacity to have a wireless communication to be 
followed and controlled using the Internet or even through a solitary Smartphone's application portray the term: 
Internet of Things: 
 
Reasonable: Customers don't need to take any interest in their infrastructure or hardware, so Cloud demonstrates 
exceptionally efficient over the long haul. Also, the payment of Cloud is, through the 'pay as you go' technique 
relying upon the demand of the required resources, to the service provider. Right now, the client dodges pointless 
or additional payments and gives a similar amount as the business utilizes the resources - fewer resources and not 
so many resources but rather more money. 
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Secure: If your PC or business phone is lost, at that point, the basic business data goes alongside it, and it doesn't 
diminish any horrible catastrophe. Yet, on the off chance that the data is stored in the Cloud like OneDrive, at that 
point client doesn't need to fear it, since it very well may be accessed by utilizing any device or machine and 
remotely can wipe every single basic datum from the lost device. 
 
Proficient development: The ideal limit of resources in the Cloud is utilized, so the cloud arrangements end up being 
useful. Cloud improves the effectiveness of the business as well as builds the proficiency of the representatives, in 
light of the fact that the utilization of cloud applications can be utilized by workers in the office as well as anyplace 
- the entirety of their sends, reports, everything, so with the help of the Cloud directly as a result, 'office in a hurry' 
is figured it out. 
 
Elastic and versatile: Whether it is data transmission, storage or some other resource, everything can be enhanced 
and reduced according to the business demand in the Cloud. It is obviously superior to the old methods for hosting 
where the recommended resources are given and whether you use them or not, you need to pay for everything. 
 
Distributed vs. grid computing 
Distributed computing is the technique allows multiple computing systems to perform the complex task. 
Distributed Computing typically alludes to overseeing or pooling the hundreds or a large number of PC frameworks 
which separately are more restricted in their memory and processing efficiency. Whereas grid computing, has some 
additional attributes which uses of a pool of heterogeneous frameworks with ideal workload administration using 
an undertaking's whole computational assets (servers, networking systems, storage, and data) acting together to 
make at least one vast pools of the computing resources. There is no impediment of clients, divisions or 
beginnings in grid computing. Grid computing is centered on the capacity to bolster calculation over different 
managerial areas that separates it from conventional distributed computing. Grid offers a method for utilizing the 
data innovation assets ideally inside an association including virtualization of processing resources. Its idea of 
support for numerous regulatory arrangements and security confirmation and approval systems empowers   it   to   
be   appropriated   over   a neighborhood, metropolitan, or wide-zone organize. 
 
Fog Computing 
Fog computing, also known as fog networking or fogging, is a decentralized computing infrastructure in which 
data, compute, storage and applications are distributed in the most logical, efficient place between the data source 
and the cloud. Fog computing essentially extends cloud computing and services to the edge of the network, 
bringing the advantages and power of the cloud closer to where data is created and acted upon. The fog extends the 
cloud to be closer to the things that produce and act on IoT data. These devices, called fog nodes, can be deployed 
anywhere with a network connection. Any device with computing, storage, and network connectivity can be a fog 
node. Examples include industrial controllers, switches, routers, embedded servers, and video surveillance cameras. 
 
Fog and cloud computing 
In Fog computing, processing and applications are concentrated in devices at the network edge rather than transfer 
to cloud for processing. So all processing is done at smart devices in the network not in the cloud, In Mobile cloud 
computing the mobile devices and cloud computing combine to create a new infrastructure and data processing 
and data storage are outside of mobile devices (at the cloud). \The goal of fogging is to improve efficiency and 
reduce the amount of data transported to the cloud for processing, analysis and storage. This is often done to 
improve efficiency, though it may also be used for security and compliance reasons. Popular fog computing 
applications include smart grid, smart city, smart buildings, vehicle networks and software-defined networks. 
 
Evolution of cloud computing 
At present the cloud computing is the primary technology is seen as the important tool for improving IT economics. 
The root of the cloud computing is started from 1950s when mainframe computers came in picture. In mainframe 
computers multiple users can access the centralized computer through dumb terminal. Mainframe computers 
provides large amount of storage apace with high processing power. In 1970, IBM introduced virtual machine, 
allows multiple operating systems run simultaneously to perform different operations. In virtual machine has the 
host operating system used to run multiple instances of guest operating system called as virtual machine instances. 
Each instances have their own infrastructure and memory. 
 
In 1990 telecom operators introduced Virtual Private Network (VPN) for sharing single physical infrastructure. The 
VPN is mainly used in data transmission through private network lines. This VPN uses encryption to provide more 
security than traditional internet. In 1999, Salesforce.com presented a concept to deliver enterprise application via 
website. Next important development was Amazon web service that allows computers on rent to the users to run 
their operations. 
 
Then Amazon launched Elastic Cloud (EC2) in 2009, provides SaaS (Software as a Service). The main contribution 
to cloud computing is provided by Microsoft and Google. They introduced killer apps. Other key technologies that 
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enabled cloud computing as emerging are Universal high speed bandwidth, software interoperability standards and 
virtualization hypervisors. 
 
Based on its use, Cloud computing performs different roles such as, cloud host that performs hosting, cloud server 
that acts as servers and the cloud storage that provides storage space. By using cloud computing, efficiency can be 
increased with lesser complexity. The main contribution of the thesis is to verify the availability and integrity of 
the cloud storage and to ensure the secure data transmission with minimal searching time and cost. 
 
Challenges in Cloud Computing 
To ensure the security of the stored and transmitted data, information is more important in the cloud environment. 
The idea of the cloud is putting away the data from Personal Computers and exchanging the data in a secured 
manner in a cloud. It is very important to understand the security measures from the cloud providers. In summary, 
the following challenges must be met while ensuring security in a cloud: 
 

1. Availability of data storage. 

2. Third party unauthorized attack. 

3. Encryption methods. 

4. File searching and sharing. 

5. Actual hardware where data is stored. 
 
Cloud computing is a rare type of computing technology that follows web-based computing. To limit the data 
management costs and time, cloud computing technology is being utilized. Here, the data will be transmitted by the 
data proprietors through cloud servers through the users. The security of the transmission of data gets influenced in 
cloud computing when various users share the brought together cloud servers. 
 
The data is encrypted by the data proprietors utilizing any of the encryption algorithms, and afterward, the data is 
sent to the cloud servers. The encrypted data is stored in the cloud servers from which the users will access the data 
with the help of the decryption techniques. This encryption algorithm contains a public key, private key, and key 
generation. 
 
The public key is shared with the cloud servers to retrieve and advance the data. Private Key is shared with the 
users, and the data will be unscrambled by them utilizing it. Keys, for example, a private key and the public key 
will be generated by this encryption algorithm. The data is transmitted to the cloud servers after encryption, where 
the data will be inaccessible. However, it can be shared with the respective users. The users apply explicit looking 
through a strategy to look through data from the cloud. There are a lot of looking through techniques accessible to 
look through data. They are: 
 

1. Single keyword 

2. Multi keyword 

3. Fuzzy keyword 

4. Synonym keyword 

5. Boolean keyword 
 
Challenges In Storing Of Data In Cloud Computing Environment 
a) The significance of cloud computing is to store the data, and that data can be accessed in remote areas. As a 
result of this data storage, they are making sure that the message is the most important challenge in cloud 
computing. The client has no control over the data, which is stored in the remote servers. Consequently, making sure 
about the data documents from the cloud is the most testing task in cloud computing as all the data must be stored 
in a data storage platform with no authenticity. If the data can be accessed by any of the outsiders it prompts 
unreliable communication. 
 
b) Data spillage is profoundly conceivable in the cloud storage systems. So as to limit this verifier is acquainted 
with check whether data is secure or uncertain. By utilizing the verifier, cloud users have a sense of safety data 
storage from cloud providers. In any case, the trouble is cloud users don't feel great with their own data. If an 
outsider checks their data, they feel awkward in light of their privacy. In this manner, verifiers are not appropriate 
for the cloud storage system. 
 
c) The principle point of cloud computing is to store the client's data with honesty which consumes more space. 
Because of the deficiency of room, the client's data isn't stored in the cloud storage system, which in this manner 
prompts performance debasement in cloud computing. Depending upon the client's needs, a large amount of room 
is required to store their data. So accessibility is another worry in cloud computing. These are the two significant 
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necessities in cloud computing, one is accessibility, and another is trustworthiness. Subsequent to confirming these 
two necessities one can store the data in the cloud storage system and, along these lines, improve the performance of 
cloud computing. Without the help of verifier and outsider access, cloud providers need to keep up the respectability 
and accessibility in cloud computing. 

 
One pivotal service is data storage. Even though numerous organizations and endeavors would pick to keep their 
data in their own infrastructure because of trust and security reasons, the use of cloud on data storage and sharing is 
exceptionally well known. System providers who are involved provide various types of security of system and 
records, yet they are not viewed continuously as enough as different necessities are depending on the users. 
SECaaS, Security as a Service, is a service model that is uncommon and fairly new. It is, in any case, expected to 
be frequent sooner rather than later.  
 

CONCLUSION 
 
Internet of Things is creating a new wave in the field of healthcare, defense, business, aerospace etc. Here a short 
description on the internet of things, its components and working scenarios are properly described. An illustration 
of the working is explained in the context of automation of home appliances. It can be extended to any application to 
any scenario. The Internet of Things is on a developing stage and a small attempt is made to implement the concept 
using this application. In Fog computing, services can be hosted at end devices such as set-top-boxes or access 
points. The infrastructure of this new distributed computing allows applications to run as close as possible to sensed 
actionable and massive data, coming out of people, processes and thing. Such Fog computing concept, actually a 
Cloud computing close to the “ground”, creates automated response that drives the value. Both Cloud and Fog 
provide data, computation, storage and application services to end-users. However, Fog can be distinguished from 
Cloud by its proximity to end-users, the dense geographical distribution and its support for mobility.  
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ABSTRACT 

 
Since “chemistry” has become the central core molecular science for energy, environment, sustainability, 
materials, biology, and medicine, great challenges in “organic chemistry” reflect more or less the same trend. 
In addition, advances in computing capacity and capabilities have opened avenues for big data treatment 
and analysis, systems chemistry, accurate simulations and predictions. Accordingly, it would be safe to 
say that the great challenges and successes in organic chemistry would reside at the interface with energy, 

environment, sustainability, materials, biology, medicine, and computer science. Now, let's move on to the 
examples of great challenges in branches of organic chemistry. 
 
Key Words: branch, challenges, laboratory, matter, organic, study, substances, types. 
 
 
 

INTRODUCTION 
 

1. Organic chemistry is the scientific study of the structure, properties, composition, reactions, and synthesis of 
organic compounds that by definition contain carbon. 

2. It is a specific discipline within the subject of chemistry. 

3. Organic compounds are molecules composed of carbon and hydrogen, and may contain any number of 
other elements. 

4. Many organic compounds contain nitrogen, oxygen, halogens, and more rarely phosphorus or sulphur. 

5. Current trends in organic chemistry are chiral synthesis, green chemistry, microwave chemistry and fullerene 
chemistry. 

 
Chemistry is the study of matter, its properties, how and why substances combine or separate to form other 
substances, and how substances interact with energy. Many people think of chemists as being white-coated 
scientists mixing strange liquids in a laboratory, but the truth is we are all chemists. Understanding basic chemistry 
concepts is important for almost every profession. Chemistry is part of everything in our lives. 
 
Every material in existence is made up of matter — even our own bodies. Chemistry is involved in everything we 
do, from growing and cooking food to cleaning our homes and bodies to launching a space shuttle. Chemistry is one 
of the physical sciences that help us to describe and explain our world. 
 
Five branches 
There are five main branches of chemistry, each of which has many areas of study. 
 
Analytical chemistry uses qualitative and quantitative observation to identify and measure the physical and 
chemical properties of substances. In a sense, all chemistry is analytical. 
 
Physical chemistry combines chemistry with physics. Physical chemists study how matter and energy interact. 
Thermodynamics and quantum mechanics are two of the important branches of physical chemistry. 
 
Organic chemistry specifically studies compounds that contain the element carbon. Carbon has many unique 
properties that allow it to form complex chemical bonds and very large molecules. Organic chemistry is known as 
the ―Chemistry of Life‖ because all of the molecules that make up living tissue have carbon as part of their makeup. 
 
Inorganic chemistry studies materials such as metals and gases that do not have carbon as part of their makeup. 
 
Biochemistry is the study of chemical processes that occur within living organisms. 
 
 

https://www.livescience.com/50776-thermodynamics.html
https://www.livescience.com/33816-quantum-mechanics-explanation.html
https://www.livescience.com/28698-facts-about-carbon.html
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Fields of study 
Within these broad categories are countless fields of study, many of which have important effects on our daily life. 
Chemists improve many products, from the food we eat and the clothing we wear to the materials with which we 
build our homes. Chemistry helps to protect our environment and searches for new sources of energy. 
 
Food chemistry 
Food science deals with the three biological components of food — carbohydrates,   lipids   and proteins. 
Carbohydrates are sugars and starches, the chemical fuels needed for our cells to function. Lipids are fats and oils 
and are essential parts of cell membranes and to lubricate and cushion organs within the body. Because fats have 
2.25 times the energy per gram than either carbohydrates or proteins, many people try to limit their intake to avoid 
becoming overweight. Proteins are complex molecules composed of from 100 to 500 or more amino acids that 
are chained together and folded into three-dimensional shapes necessary for the structure and function of every cell. 
Our bodies can synthesize some of the amino acids; however eight of them, the essential amino acids, must be 
taken in as part of our food. Food scientists are also concerned with the inorganic components of food such as its 
water content, minerals, vitamins and enzymes. 
 
Food chemists improve the quality, safety, storage and taste of our food. Food chemists may work for private 
industry to develop new products or improve processing. They may also work for government agencies such as the 
Food and Drug Administration to inspect food products and handlers to protect us from contamination or harmful 
practices. Food chemists test products to supply information used for the nutrition labels or to determine how 
packaging and storage affects the safety and quality of the food. Flavorists work with chemicals to change the taste 
of food. Chemists may also work on other ways to improve sensory appeal, such as enhancing color, odor or texture. 
 
Environmental chemistry 
Environmental chemists study how chemicals interact with the natural environment. Environmental chemistry is an 
interdisciplinary study that involves both analytical chemistry and an understanding of environmental science. 
Environmental chemists must first understand the chemicals and chemical reactions present in natural processes in 
the soil water and air. Sampling and analysis can then determine if human activities have contaminated the 
environment or caused harmful reactions to affect it. 
 
Water quality is an important area of environmental chemistry. ―Pure‖ water does not exist in nature; it always has 
some minerals or other substance dissolved in it. Water quality chemists test rivers, lakes and ocean water for 
characteristics such as dissolved oxygen, salinity, turbidity, suspended sediments, and pH. Water destined for 
human consumption must be free of harmful contaminants and may be treated with additives like fluoride and 
chlorine to increase its safety. 
 
Agricultural chemistry 
Agricultural chemistry is concerned with the substances and chemical reactions that are involved with the 
production, protection and use of crops and livestock. It is a highly interdisciplinary field that relies on ties to many 
other sciences. Agricultural chemists may work with the Department of Agriculture, the Environmental Protection 
Agency, the Food and Drug Administration or for private industry. Agricultural chemists develop fertilizers, 
insecticides and herbicides necessary for large-scale crop production. They must also monitor how these products 
are used and their impacts on the environment. Nutritional supplements are developed to increase the productivity 
of meat and dairy herds. 
 
Agricultural biotechnology is a fast-growing focus for many agricultural chemists. Genetically manipulating crops 
to be resistant to the herbicides used to control weeds in the fields requires detailed understanding of both the plants 
and the chemicals at the molecular level. Biochemists must understand genetics, chemistry and business needs to 
develop crops that are easier to transport or that have a longer shelf life. 
 
Chemical engineering 
Chemical engineers research and develop new materials or processes that involve chemical reactions. Chemical 
engineering combines a background in chemistry with engineering and economics concepts to solve technological 
problems. Chemical engineering jobs fall into two main groups: industrial applications and development of new 
products. Industries require chemical engineers to devise new ways to make the manufacturing of their products 
easier and more cost effective. Chemical engineers are involved in designing and operating processing plants, 
develop safety procedures for handling dangerous materials, and supervise the manufacture of nearly every product 
we use. Chemical engineers work to develop new products and processes in every field from pharmaceuticals to 
fuels and computer components. 
 
Geochemistry 
Geochemists combine chemistry and geology to study the makeup and interaction between substances found in 
the Earth. Geochemists may spend more time in field studies than other types of chemists. Many work for the U.S. 

https://www.livescience.com/36855-good-carbs-bad-carbs-what-you-need-to-know.html
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Geological Survey or the Environmental Protection Agency in determining how mining operations and waste can 
affect water quality and the environment. They may travel to remote abandoned mines to collect samples and 
perform rough field evaluations, and then follow a stream through its watershed to evaluate how contaminants are 
moving through the system. Petroleum geochemists are employed by oil and gas companies to help find new energy 
reserves. They may also work on pipelines and oil rigs to prevent chemical reactions that could cause explosions or 
spills. 
 
Forensic chemistry 
Forensic chemists capture and analyze the physical evidence left behind at a crime scene to help determine the 
identities of the people involved as well as to answer other vital questions regarding how and why the crime was 
carried out. Forensic chemists use a wide variety of analyzation methods, such as chromatography, spectrometry 
and spectroscopy. In new research appearing in the Journal of the American Society of Mass Spectrometry, 
scientists from the department of chemistry at Louisiana State University (LSU) set out to apply laser technology to 
the field of forensic science. 
 
They developed a system that goes above and beyond the identification of a fingerprint. The technique can capture 
molecules contained within a fingermark, including lipids, proteins, genetic material, or even trace amounts of 
explosives, which can be further analyzed. The new tool essentially takes the mystery out of identifying the 
chemical composition of fingermarks at crime scenes. 
 
The tool focuses a laser — using mirrors and optical fibers — onto a surface containing a fingermark. The laser 
then heats up any water or moisture on the surface, triggering chemical bonds in the water to stretch and vibrate, 
according to the LSU College of Science Blog. All of this focused energy causes the water to ―explode,‖ turning it 
into a gas and separating biomolecules such as DNA. This process is called laser ablation. 
 
Next a small vacuum pump system pulls the water and molecules into a tiny filter that captures everything left 
behind by a person’s finger. Forensic scientists can then put the contents into an analysis device such as a mass 
spectrometer or a gas chromatography-mass spectrometer. 
 
Importantly, this laser ablation technique can easily capture fingermarks on porous surfaces, such as cardboard (on 
which traditional forensic methods have not been very successful). 
 
It is very clear that organic chemistry has been thriving by expanding its territories through exploration of the 
interfaces with other science disciplines. Thus, organic chemistry is undoubtedly serving as the core chemical 
science for the advancement of science and technology with clear goals to benefit human life and society. 
Accordingly, one of the grand challenges in organic chemistry is how to explore new frontiers at the interface of 
organic chemistry and other science or technology fields. In the past, the majority of interdisciplinary research was 
between two disciplines in two different laboratories. But now it is necessary to take multidisciplinary approaches, 
involving multiple disciplines and laboratories, for tackling significant scientific or technological problems. Under 
these circumstances, organic chemists must evolve into open- minded researchers who can effectively communicate 
and collaborate with other researchers from different disciplines. In order to achieve this goal, organic chemists 
should have good knowledge of other disciplines to understand the whole picture of the project. Thus, another grand 
challenge for organic chemists is how to evolve into a key player in a multidisciplinary research project by 
cultivating the ability to effectively communicate and collaborate with other project team members from different 
disciplines. Then another closely related grand challenge is how to cultivate the next generation of organic 
chemists who can survive and thrive in the broad interfaces of organic chemistry and other 
science/technology disciplines. Since traditional organic chemists enjoyed research only in their own comfortable 
playgrounds, these will be great challenges in research and education that organic chemists must face. 
 
The Importance of Organic Chemistry 
It is still a great challenge to understand the chemistry of life, which includes, among other things, the chemistry of 
nucleic acids, proteins, and carbohydrates. 
 
Carbohydrates (saccharides), which among other things are important to the energy balance of the body. 
How the first organic molecules were formed at the origin of life is still an unsettled question. It is assumed that 

methane (CH4) was the most important carbon compound on earth several million years ago. At that time the 

atmosphere of the earth was made up of methane and the inorganic compounds water (H2O), ammonia (NH3) and 

hydrogen (H2). 
 
In 1952, Stanley Lloyd Miller imitated the origin of evolution of these few chemical compounds in a chemical 
experiment. He demonstrated that short-chain hydrocarbons, formaldehyde, urea, and prussic acid (hydrogen 
cyanide) are formed if a mixture of methane, water, ammonia, and hydrogen is irradiated with flashes of light. From 
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these reaction products long-chain hydrocarbons, carboxylic acids, carbohydrates, and nucleic acids were 
formed. So the components of life could have been spontaneously formed in the atmosphere of the earth from the 
simple inorganic compounds water, ammonia, and hydrogen as well as methane. 
 
Organic compounds 
Organic chemistry deals not only with the chemistry of life and the natural carbon compounds but also with the 
huge, daily increasing number of synthetic carbon compounds. At the end of the last century the number of these 
carbon compounds amounted to 15 million with an annual increase of circ. 600,000 compounds. (Current values). 
 
We are living in a world which is largely shaped by organic compounds, e.g.: 
 

a. the clothes we wear (wool, cotton, leather, synthetics) 
b. the commodities we use (wood, plastic) 
c. the sources of primary energy we still use every day (petroleum, natural gas, coal) 
d. the remedies with which illnesses can be cured 
e. But organic compounds can also put our lives at risk 
f. the insecticide DDT (dichlorodiphenyltrichloroethane), which accumulates in nature and the food 

chain more and more 
g. the highly toxic polychlorinated biphenyls (PCBs) and dioxins 
h. the chlorofluorocarbons (CFCs), which among other things are used as propellants in spray cans and 

which damage the protective ozone layer of the atmosphere. 
 
All the more reason the knowledge and control of organic chemistry must be improved, so it can be applied 
advantageously to men and nature. 
 
At the interface with energy, solar energy and energy storage have been predominantly led by inorganic materials. 
Thus, there is a great challenge for organic chemists to create organic or hybrid materials to outperform existing 
inorganic materials. 
 
At the interface with sustainability and environmental science, a challenge is the development of efficient chemical 
processes converting industrial and agricultural wastes, industrial bi-products, carbon dioxide, greenhouse gases 
such as fluoroform, recovered plastics, etc., to useful chemicals without producing another waste. If these processes 
include efficient photochemical processes utilizing solar energy, it will be ideal. 
 
At the interface with materials, many great challenges can be envisioned, and already numerous research and 
development themes are ongoing in this field. The challenge here is how organic chemistry can play a key role in 
polymer and materials chemistry. The development of new, selective, and efficient polymerization methods and 
methodologies exploiting organometallic chemistry and organocatalysis make a huge impact on this endeavor. 
Supramolecular chemistry plays a significant role in the creation of novel organic, organometallic, coordination 
complex, and hybrid materials, wherein organic chemistry can make critical contributions. ―Molecular machines‖ 
have already emerged as a new concept but how can organic chemists construct organic functional devices 
consisting of molecular machines with macroscopic motions? 
 
At the interface with biology and medicine, there are plethora of great challenges for organic chemists, e.g., 
epigenerics, DNA damage and repair, gene editing, nanomedicine, nano-formulations, molecular imaging, drug 
discovery and development, antibody-drug conjugates, next-generation fluorescence dyes for super-resolution 
imaging of living cells, just to mention a few. Chemical biology has evolved from bioorganic chemistry and 
biochemistry which provides powerful tools to investigate biological problems at the molecular level. For drug 
discovery and pharmaceutical sciences, synthetic organic and medicinal chemistry are indeed essential. However, 
the challenge here is how next-generation organic/medicinal chemists can play a key role in the whole drug 
discovery process, i.e., not simply serve as a contract research organization (CRO) for preparing library of 
compounds in a classical medicinal chemistry manner. Next-generation organic/medicinal chemists should be able 
to fully engage in drug design based on structural and computational biology. Physical organic chemists should be 
able to apply kinetics and thermodynamics analysis, especially in combination with molecular imaging, for the 
accurate evaluation of drug efficacy and mode of action, and better drug design. 
 
At the interface with computer science, there are numerous great challenges for organic chemistry. How can 
computational organic chemistry expand quantum mechanics analysis and prediction for organic reaction 
mechanism and catalytic cycles with increasing molecular sizes without X-ray crystal structures? How can 
computational organic chemists connect big data science with organic chemistry to explore ―systems organic 
chemistry‖? How can organic chemists and computational chemists work together to do rational design for new, 
selective, and efficient organic reactions, as well as metal catalysts using non-noble metals? How can organic 
chemists work with computational scientists to accurately predict chemical, physical, and biological properties of 

http://www.cas.org/cgi-bin/cas/regreport.pl
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organic molecules through reliable structure–property, structure–activity, and structure–function relationship 
studies? How can computational organic chemists construct a reliable program for indicating most efficient 
synthetic routes to organic compounds with certain structural complexity? 
 
Of course, there are numerous challenges within the realm of organic chemistry and its branches. Creation of new 
chemical entities (NCEs) can only be achieved by chemists- no other science discipline can compete with chemistry 
in this respect. Then synthetic organic chemistry is responsible for all organic NCEs. Accordingly, both innovative 
and incremental advances in synthetic methods and methodologies are significant in this respect. In addition to the 
exploration of more selective, efficient and ―greener‖ chemical processes, especially using metal or organic 
catalysts, development of highly efficient catalyst recovery and product separation technologies is critical, which 
has relevance to sustainability and environmental issues. Innovative synthetic methods and methodologies that 
enable late-stage modifications will significantly accelerate the analog design and synthesis in medicinal 
chemistry and drug discovery. Chemical informatics will play increasingly important role in synthetic organic and 
medicinal chemistry as well as organic materials chemistry. Computational analysis and design will also play 
critical role in medicinal chemistry, drug discovery, catalysis, supramolecular chemistry, and organic materials. 
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ABSTRACT 
 
Cloud computing offers computing power and properties as a ability to users across the sphere. This scheme 
was presented as a means to an end for customers worldwide, providing high presentation at a inexpensive 
cost when compared to keen high-performance computing machines. This provision requires huge data-
centers to be tightly-coupled with the system, the increasing use of which yields heavy feeding of energy and 
huge discharge of CO2In this survey we discuss key methods to decrease the energy ingesting and CO2 release 
that can cause severe health issues. A discussion on green matrices appropriate for data-centers and then 
throw light on green scheduling algorithms that facilitate reduction in energy consumption and CO2 
emission levels in the existing systems. At the same time the various existing architectures related to green 
cloud also discussed in this paper with their pros and cons. 
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INTRODUCTION 
 
According to Wikipedia [wiki], Cloud computing is a collection of a variety of computing concepts in which 
thousands of computers communicate in real-time to provide a seamless experience to the user, as if he/she is using 
a single huge resource. This system provides multiple facilities like – web data stores, huge computing resources, 
data processing servers etc. The concept of cloud computing is around since the early 1950s, although the term 
was not coined back then. Time sharing systems was how it was addressed back then. During the period of 1960 -
1990, a host of experts did hint the era of cloud computing in their books or quotes.  
 
The term dumb terminal attached to the mainframes was more famous in this period, in-lieu of the term cloud 
computing. In the early 1990s, even the telecommunications companies began offering VPNs (Virtual Private 
Networks) instead of dedicated connections, which were decent in QoS but were comparatively cheaper. In 1999, 
Salesforce.com was among one of the first to provide enterprise applications via a website. This move aided the 
advent of cloud computing which was introduced around 2002 by Amazon, the organization which can be 
considered as one of the pioneers in the field with their Amazon Web Services (AWS) and Elastic Compute Cloud 
(EC2). Since 2009, after the introduction of web 2.0, other big shots in the web industry viz. Google, Yahoo etc. 
have also joined the club. 
 
Cloud computing can be considered as a hierarchy of concepts, which comprises of several models. The first model 
is the Service Model [11] which further includes three models namely – software as a service, platform as a service 
and infrastructure as a service. Second is the Deployment model [11] which further comprises of public cloud, 
private cloud, community cloud and hybrid cloud. According to National Institute of Standards and Technology 
(NIST) – ―the major objective of cloud computing is to maximize the shared resources and at the same time the 
disadvantage is its high infrastructure cost and unnecessary power consumption.‖  
 
According to National Institute of Standards and Technology (NIST) – ―the major objective of cloud computing is 
to maximize the shared resources and at the same time the disadvantage is its high infrastructure cost and 
unnecessary power consumption.‖ Global warming has been a big concern of late, with high power consumption 
and CO2 emission acting as a catalyst to increase the same. The world has become highly protective about the 
environment with inputs from contributors such as – Greenpeace, Environmental Protection Agency (EPA) of the 
United States and the Climate Savers Computing Initiative to name a few. With the continuously increasing 
popularity and usage of cloud computing and the increasing awareness of the people across the globe towards the 
use of eco-friendly resources has forced the researchers to devise concepts towards an eco-friendly energy efficient 
flavour of cloud computing called green cloud computing.  
 
According to the previous works green cloud computing facilitates the reduction of power consumption and CO2 



      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 8 Issue 2, February-2019, Impact Factor: 3.578 
   

Page | 41  

emission along with the reutilization of energy in an efficient way. Cloud uses thousands of data-centers in order to 
process the user queries and to run these data-centers bulk amount of power is used for cooling and other 
processes. Every year this power consumption is gradually increasing and green cloud computing endeavours to 
reduce the same thus playing a helpful role to curb these issues. There are various techniques and algorithms used 
to minimize this expenditure [13]. Among various avenues, one area of research focuses on reduction in energy 
consumption by computer servers [11], whereas the other lays stress on dynamic cluster server configuration [20, 
21] to reduce the total power consumption by balancing load and effectively utilizing only a subset of the resources 
at hand. Similarly Dynamic CPU clock frequency scaling again incorporates some form of load balancing to save 
power during different load conditions. In addition to these, some more techniques are used to measure the 
power consumption in data-centers. The first one was developed by the Green Grid called Power Usage 
Effectiveness (PUE) metric to measure the effectiveness of data centers. PUE tells about the amount of extra 
power required for cooling IT equipment [16]. 
 
 It is clear from Figure 1 that in cloud scenario power consumption is very high with high carbon emission 
whereas at the same time in green cloud this is very less as compared to traditional cloud. Green clouds avoid 
power wastage and this is the reason for adoption of this technology by IT companies like Google, Microsoft, 
Yahoo!, etc. According to a survey done in the year 2007 IT industries contribute to 2% of the total carbon 
emission every year [19]. European Union (EU) is also of the view that severe reductions of the order of 15%-30% is 
required to  maintain the global temperature and stop it from increasing drastically before 2020 [19]. 

 
The remainder of this article is organized as follows. Section II reviews previous research in the field of green cloud 
computing. In Section III we briefly describe the approach used to address the problem. Section IV examines the 
proposed work with the existing method. Finally, we summarize the study and give way for future research in 
Section V. 
 
Existing Work 
The use of Green Cloud Computing has increased substantially in the recent past. A lot of research has been done to 
incorporate and enhance the applicability of Green Cloud in real life scenarios with these help of various parameters. 
Usage of energy is dramatically increasesin data centers. Cavdar et al., [1,2] introduced for improving the energy 
efficiency of the running data centers, the Green grid is proposing some parameters like Power Usage Effectiveness 
(PUE)[7] and Data centre Efficiency (DCE) metrics [10], TDP (Thermal Design Power) [2], etc. PUE is the common 
parameter. 
 
According to Wikipedia ―PUE is a measure of how efficiently a computer datacenter uses its power ―The range of 
PUE is varies from 1.0 to infinity. If the value of PUE approaching it means efficiency is 100% and full power is 
used by IT equipment’s. In recent years some companies achieved low PUE levels, like Google PUE with .13 [9]. 
If the value of PUE is 1.5 it means that energy consumed by IT equipment in 1kWh, by data centre 1.5 kWh and 0.5 
WH energy has wasted as fruitless work like cooling, CPU dissipation and other work. Table I explain some 
parameters proposed for data centers. In many data centre the value of PUE reached to 3.0 or more but by using 
correct design 1.6 values should be achievable [5].  
 
This calculation is done in Lawrence Berkley National Labs [8] which illustrate that 22 data centers 22 datacenters 
measured had PUE values in the 1.3 to 3.0 range [8].  Truong Duy, Sato and Inoguchi et al., [3] implement the green 
scheduling algorithm combines with neural network predictor for reducing the energy consumption in cloud 
computing. In this algorithm, the server predicts the load from time t to the time it takes for restarting and calculates 
the peak load. According to the peak load the number of server state is decided. Let, No is the number of server in 
ON state and Nn is the number of necessary servers. If the Nn > No then, choose server in OFF state, signal 
them to restart and if Nn < No choose server in ON state and signal them to shut down. 

 
Fumiko Satoh et al., [4] also focus on reducing the usage of energy in data centers. But for the future energy 
management they develop an energy management System for cloud by the use of sensor management function with 
an optimized VM allocation tool. This system will help to reduce the energy consumption in multiple data centers 
and results shows that it will save 30% of energy. This system also used to reduce the energy in carbon 
emissions. 
 
Yamini et al., [18] Introducing the key approaches like virtualization, Power Management, Recycling of material 
and telecommuting of green Buyya et al., Contributes carbon green cloud architecture which points on the third 
party concept, consist of two types of directories named as green offer and carbon emission. These directories help 
us to provide and utilize the Green services from users and providers both. 
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Integrated green Cloud architecture (IGCA) 

 
This architecture has two elements; one is the client and second is the server side. In the client side the manager and 
the users are present, which deals with the execution destination of the job and in the server side includes the green 
cloud middleware, green broker and sub servers like processing servers , storage servers etc. The directory concept is 
used in the green broker layer of IGCA for organizing all the information of the public cloud and provides the best 
green service to the user. 
 
The services of the providers are registered in the ―Green offer Directory‖. The Green Broker accessed these 
services and organized it according to the price, time and the service that offer least CO2 emission. The Carbon 
Emission Directory keeps and stores the data which contains the information of energy and cooling the up to date 
information about services. 
 
Whenever the user request for the services, it contacts with the Green Broker. The Green Broker uses these directories 
and chooses the green offer and energy efficiency information and allocates the services to the private cloud. And 
finally give the result to the users. This directory idea is beautifully used by the Hulkury et al., and Garg et al., and 
proposesa new architecture called as integrated green Cloud architecture (IGCA) shown in Figure 2. It smartly 
includes client oriented in the Cloud Middleware that verifies the cloud computing is better than the local 
computing with QoS and budget. 
 
The green cloud middleware has two components. The manager is the main head that deals with one component and 
stores all the information of the middleware. The usage of the user’s PC, the servers present on the private clouds all 
the information. The frequencies of each sever like high, medium and low. The energy usage, storage capacity and 
other information also exist in the component of middleware. 
 
When the manager got request from the client. The request is dividing into jobs and distributed among the users 
meanwhile they also stores the information about job into the component. The carbon emission and energy used for 
the execution of job on the private cloud by servers, on the public cloud by using green broker or on the client’s PC 
is calculated and show to the users. The best green offer is selected by the manager by taking into consideration the 
security level of the job also. When the decision is making out by the manager then this information is store in the 
XML file for future usage. 
 
The second component is accessed by all the users for reading the XML file. This file stocks all the information of 
the execution of job. The locations of the jobs are registered in the file and according to the addresses, they will 
execute. If the job entry is not in the file then the job will be executed either on the PC of the client or in the private 
cloud. The execution of job is takes place in three places. First if the job is executed locally (on the requester side) 
then this information is stored in the client side so next time when the request arrives it will not get through will 
middleware. If the job is executed in the private cloud the location as well as the server name is fetched from the file. 
Or if it is in public cloud, we will take help from the green broker to know the most excellent green decision for the 
execution of the job. The middleware know all the information about the three places. Energy used by the workers 
working in the company is also calculated by the middleware for taking further decisions. 
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The processing speed, energy consumption, bandwidth or others factors are responsible for deciding the best 
location for the execution of the job. By considering all the factors the middleware will compute and judge the place 
from the three places. The IGCA provides the balance in the job execution and provide the security and quality of 
service to the clients. The manager divides the task and top quality green solution by considering all the places 
(public, private, local host). 

 
In this architecture the manager plays the central coordinator work which allocates the job to the users and does all 
decision making. But at the same time the manager is the weakest point in this architecture as it is the central point 
of failure, as if the manager fails everything in the architecture collapses. 
 
Advantages and Disadvantages 
As we have discussed above that all existing architectures have some constructive as well as destructive points. 
Buya et al., [19] gave the architecture for green cloud the major advantage of this architecture is Co2 emission 
directory, this directory measures the best suitable service which gives less carbon emission so straight away it 
indicates that energy will also decrease because Co2 emission and energy consumption both are directly 
proportionate to each other. Similarly the disadvantage is that only CO2 emission and energy is not the factor to be 
under consideration like Quality Provisioning, Security, etc. 
 
Hulkary et al., covers these factors also under consideration by taking other components which search service first 
on the private cloud later on public cloud this reduces the time consumption and provides better results as compare to 
Buya Architecture. The major disadvantage which we observed here is that manager of the system is the central 
point of communication so if manager will crash then whole system will fall apart at the same time decision making 
done by manager is not intelligent and all work has been done manually. 
 
These are the some of the advantages and disadvantages which observed here in these existing architectures and 
which can be further improve for the future work. 
 

CONCLUSION 
 
In this paper we addressed the problem of traditional cloud and the use of green cloud at the same time we 
enlighten the recent work which has been done in the field of green cloud computer for healthy and greener 
environment. Consequently we gave a comparative study in the field of green cloud computing. There are many 
possible directions of future work. While in the paper we address the problem of efficient way to fetch the results 
from the cloud so all the features covered in the paper can be achieved. Further we can implement the approach to 
automate the manager of the green cloud who makes all the decisions regarding the services. 
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ABSTRACT 
 
Few studies have been performed on honey bee eggs to date, particularly on egg hatchability and other 
egg characteristics. In the harsh environmental conditions of Saudi Arabia, it has been found that honey 
bee eggs from different subspecies are impacted by low relative humidity (RH). Therefore, the hatching 
rates of eggs of two subspecies, Yemeni (Apis mellifera jemenitica) and hybrids of Carniolan honey bees (Apis 

mellifera carnica), were studied under different RH gradients, and various egg characteristics (morphology, 
egg surface chemicals and egg water content) were described for these two subspecies. The results of these 
analyses demonstrated that Yemeni honey bee eggs displayed higher hatching rates than Carniolan honey 
bee eggs across the humidity gradient, although no eggs were able to hatch at a relative humidity of 30%. 
Differences in egg morphology were detected between the two subspecies. The egg surface chemicals were 
approximately the same for Carniolan and Yemeni honey bee eggs, while the Yemeni honey bee eggs 
exhibited a higher water content. The differences between the two subspecies in egg hatching rates could be 
attributed to differences in egg water content as well as to some internal factors within the eggs. 
 
Keywords: Honey bees, Eggs, Carniolan, Yemeni, hatching 
 
 
 

INTRODUCTION 
 
Various factors impact honey bee colony activity and performance, the most important of which are temperature 
and relative humidity. Within colonies, bees are typically able to maintain a temperature between 33°C and 36°C [1] 
and a relative humidity above 75%. The regulation of relative humidity is particularly important for egg hatching. If 
the relative humidity is too high [2] or if it falls below 50%, egg hatching may fail [3]. Although honey bee workers 
are able to control the relative humidity within the colony [4] through different methods, including the collection of 
water from the environment [5], the problem of low egg hatching rates has been noted previously in Saudi Arabia. 
Saudi Arabia endures harsh environmental conditions of elevated temperature and limited rainfall, especially during 
the summer months. In central Saudi Arabia, the mean relative humidities within colonies of A.m. jemenitica and 
A. m. carnica was found to be 34.7 and 37.8%, while egg hatching rates were 69.2 and 67.4%, respectively, when 
the ambient temperature was 42°C [6]. Due to the drought conditions in Saudi Arabia, it is likely that a low relative 
humidity within colonies is the main reason for these low egg hatching rates. Therefore, egg hatching rates under 
different relative humidity gradients were studied. 
 
In addition to low egg hatching rates, Yemeni honey bees, which are native to Saudi Arabia, were found to display 
relatively higher egg hatching rates than hybrid Carniolan honey bees, which have been imported into Saudi Arabia 
[6]. Notably, Yemeni honey bees are more tolerant of harsh conditions than Carniolan honey bees [7]. The difference 
between the egg hatching rates of the two subspecies under the same environmental conditions may be attributed to 
specific characteristics of the eggs (e.g., their morphology and surface chemicals). 
 
Various egg types exhibit different levels of resistance to dehydration [8]. Typically, honey bee eggs are cylindrical 
in shape[9] and maintain their white color and shape throughout development [10]. Relatively few investigations 
have been performed comparing honey bee eggs from different subspecies. Although no difference in egg size was 
detected between fertilized and unfertilized queen-laid eggs [11], the size of queen-laid eggs differed significantly 
from that of worker-laid eggs [12]. Showed that the size and the weight of honey bee eggs are changed during the 
whole incubation period [13, 14]. Differences between eggs in their dimensions (e.g., their length and width) may 
predict the viability of honey bee eggs and, thus, egg hatching rates. 
 
Moreover, the surface of honey bee eggs contains various chemical compounds. These chemical compounds are 
likely to be used by honey bee workers to discriminate between queen-laid eggs and worker-laid eggs [15]. 
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Additionally, these chemicals, especially the hydrocarbon components, protect eggs from desiccation [16]. Three 
primary components (hydrocarbons, eicosanol and esters) have been identified on the egg surface [16]. 
Hydrocarbons are the most abundant chemicals on the egg surface [17] and may serve as an anti- dehydration barrier. 
Thus, egg surface chemicals may participate indirectly in egg hatching rates. 
 
In this study, the impact of relative humidity on egg hatching rates for Carniolan and Yemeni honey bees was 
investigated. Also, any differences in egg characteristics between the two subspecies were detected to identify 
potential explanations for the variations in their egg hatching rates. 
 

MATERIALS AND METHODS 
 
The investigations were performed at the Bee Research Unit laboratory, King Saud University (KSU). 
 
Egg hatching rates 
This experiment was conducted under controlled conditions of temperature and relative humidity (RH) in Memeret 
incubators (Germany). A total of 150 eggs (one-day old) from each race, Yemeni and Carniolan honey bees, were 
used per treatment. Each race was represented by five colonies, and one or two wax pieces (approximately 3 x 3.5 
cm) from each colony containing 30 newly laid eggs were cut out of the wax comb. If more than 30 eggs were 
present in the extracted wax comb, the extra eggs were removed. Wax pieces containing eggs were used in this 
experiment to avoid any damage to the eggs. The eggs were maintained in incubators at 30, 50 or 75% RH at a 
fixed temperature of 35°C for three days (these values of relative humidity were selected to mimic arid conditions). 
Egg hatching rates were calculated by dividing the number of hatched eggs by the total number of eggs and 
multiplying this value by 100. The egg hatching rates were then compared for the two subspecies. 
 
Egg size and weight 
The morphological characteristics of 150 eggs (one day old) were measured per race (30 eggs per colony and five 
colonies per race). The eggs were carefully mounted on glass slides, and measurements were obtained with a 
Hewlett-Packard Deskjet scanner at a resolution of 1200 dpi. During the scanning process the glass slides were 
covered with petri dishes to avoid eggs destruction by the scanner cover. The obtained images were then opened in 
the computer program Photoshop to capture measurements according to the Scan Photo method [18, 19]. Egg length, 
width and the slenderness index were determined for all eggs from both subspecies. The measurements were 
performed as indicated in Figure 1 according to [20]. Egg length was measured as the maximum distance from the 
anterior pole to the posterior pole of the egg, and egg width was measured as the widest distance in the middle of 
the egg. The slenderness index was calculated as the egg length divided by the egg width, according to [21]. The egg 
weight was calculated by combining 100 eggs from five colonies per race (20 eggs per colony), which were placed 
on a glass slide with a known weight (W0) and weighed (W1) using a GR 200 balance (A & D Company Limited, 
Japan). Then, the egg weight was calculated as W1 – W0. The resulting weights were transformed from mg to µg 
units. 
 
 
 
 
 
 

Width 
 
 
 
 
 
 

Fig 1: Egg length and width 
 
Egg surface compounds 
The qualitative chemical analysis of egg surface compounds was performed as described by [22]. A total of 50 eggs 
(one-day old) were analyzed per race. Eggs were pooled and washed for 1 min in 5 ml dichloromethane. Then, egg 
particles were removed using glass wool, and the extract was concentrated to 70 μl. The samples were analyzed 
with an Agilent 7890A GC system coupled to a 5975C MS (Triple-Axis detector) using an Agilent 19091S column 
(250 μl ID x 30 m, film thickness: 0.25 μl; Agilent Technologies Inc., USA). The injection port temperature was 
300 °C. The samples were injected in splitless mode, and helium was used as the carrier gas (flow rate of 1 
ml/min). The GC oven was programmed with an initial temperature of 260 °C. This temperature was increased by 
10°C/min to a final temperature of 325°C, which was then held for 2 min. The mass spectra were recorded, and an 
MS database (NIST 08. L) was used for compound identification (only compounds with a probability above 80% 

Length 
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were considered). Also, only the compounds which have been previously identified on honey bee egg surface were 
considered. 
 
Egg water content 
The egg water content was determined in 100 eggs from five colonies per race (20 eggs per colony). The eggs 
were first weighed (W0) using a GR 200 balance (A & D Company Limited, Japan) and then placed in an 
incubator at 70°C for 24 hours and dried completely. The dry weight of the eggs was subsequently measured (W1), 
and the egg water content was calculated as a percentage using the equation W0-W1/W0 x 100. Finally, the egg 
water content determined for the two subspecies was compared. 
 
Statistical analysis 
For the above-mentioned experiments, the mean ± standard error was calculated. For the egg hatching rates, a 
factorial experiment, the data were statistically analyzed via analysis of variance (ANOVA), and the mean values 
were compared with the Tukey test at a probability of 5%. For the other experiments, except egg surface 
compounds, the mean values were compared using a t-test at a probability of 5%. The statistical analysis was done 
using the SAS 9.1.3 program [23]. 
 

RESULTS 
 
Egg hatching rates 
As shown in Table 1, it was clear that at 30% RH, the eggs of the two subspecies were not able to hatch 
successfully (Figure 2). At 50% RH, more eggs of Yemeni honey bees hatched than did Carniolan honey bee eggs. 
The hatching rates for both subspecies at an RH of 50% were approximately 50%. At an RH of 75%, most of the 
Yemeni honey bee eggs were able to hatch, while only approximately half of the Carniolan honey bee eggs 
hatched. In general, the Yemeni honey bee eggs showed a greater ability to hatch under moderate relative humidity 
conditions than did the Carniolan honey bees. 
 
The Two-factor ANOVA showed significant effect of the RH factor on the egg hatching rates (F=362.31 and P= 
0.0001<0.05). Also the race factor affected the egg hatchability significantly (F=13.04 and P= 0.0014<0.05) as 
well as the interaction between both factors was significant (F= 3.87 and P= 0.0349<0.05). No significant 
differences were detected between the hatching rates of Carniolan and Yemeni honey bee eggs at RHs of 75% and 
30%, whereas a significant difference was found between the two subspecies at a relative humidity of 50% 
according to the Tukey test (P = 0.05 and DF = 24). A strongly positive and significant correlation (r = 0.92, P = < 
0.0001) was found between the hatching rates and relative humidity. 

 
Table 1: Egg hatching rates for Yemeni and Carniolan honey bees under different humidity levels. 

 
 
RH (%) 

Mean of egg hatching (%) ± S.E. 
Carniolan honey bees Yemeni honey bees 

30 0.00 ± 0.00 d 0.00 ± 0.00 d 
50 39.33 ± 3.39 c 52.66 ± 2.87 b 
75 58.67 ± 3.09 ab 66.67 ± 2.35 a 

*: Means followed by the same letter are not significantly different according to Tukey test 0.05. 
 

Table 2: Egg size and weight for Yemeni and Carniolan honey bees. 
 

Egg character* Mean ± S.E. 
Carniolan honey bees Yemeni honey bees 

Length (mm) 1.54 ± 0.004b 1.58 ± 0.005a 

Width (mm) 0.36 ±  0.003a 0.35 ±  0.004a 

Slenderness index 4.31 ± 0.050b 4.55 ±  0.06 a 

Egg weight (µm) 124 ± 4.00a 121 ± 6.40a 

*: Means in the same row followed by the same letter are not significantly different according to t-test. 
 
Egg surface compounds 
Table (3) shows 13 alkanes detected of the eggs. Hentriacontane and Tridecane were only detected in Yemeni 
honey bee eggs, while pentetriacontene was detected only in Carniolan honey bee eggs. 
 
Approximately the same compounds were detected for the two races. 
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Table 3: Egg surface chemicals for Yemeni and Carniolan honey bees (+: present and --: absent). 
 

Compounds Race 
Carniolan honey bee eggs Yemeni honey bee eggs 

Alkanes -- + 
Hentriacontane 
Eicosane + + 
Pentacosane + + 
Heptacosane + + 
Dodecane + + 
Tetracosane + + 
Pentadecane + + 
Heptadecane + + 
Octacosane + + 
Octadecane + + 
Tridecane -- + 
Heneicosane + + 
Nonadecane + + 
Alkenes   
Octadecene + + 
Tetradecene + + 

pentetriacontene + -- 
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Egg water content 
The mean water content of the Carniolan honey bee eggs was 88.70 
± 1.94 (mean ± SE), while that of the Yemeni honey bee eggs was 90.11± 1.43 (mean± SE). Thus, Yemeni honey 
bees displayed a relatively higher water content than did Carniolan honey bee eggs. However, no significant 
differences were found between the two subspecies according to the t-test (P = 0.57> 0.05). 
 

DISCUSSION 
 
Egg hatching rates 
Relatively few studies have been performed on the relationship between the hatching rate of honey bee eggs and 
relative humidity. As observed in the present study, [3] found that no eggs hatched when the RH was less than 50%, 
while 54% of eggs were able to hatch at 50% RH. The low hatching rates recorded under conditions of low RH may 
be caused by the rapid drying of the hatching fluid [3]. Increasing RH promoted high egg hatching rates. Therefore, 
humidity is a key factor impacting egg hatching. It is known that Yemeni honey bees are more tolerant of elevated 
temperatures and low humidities than Carniolan honey bees [7]. In the present study, also, Yemeni honey bee eggs 
showed higher egg hatching rates than did Carniolan honey bees. These results are in accordance with the results 
published by [6], who found that Yemeni honey bee colonies displayed a 1.8% higher egg hatching rate than 
Carniolan honey bee colonies under a relative humidity of approximately 35%. 
 
Egg size and weight 
Honey bee eggs typically exhibit a cylindrical shape [9] and white color. Almost all of the eggs from the various 
honey bee subspecies share the same structure. However, some differences have been detected between the eggs of 
some honey bee subspecies and species. In the present study, Yemeni honey bee eggs were found to be longer than 
Carniolan honey bee eggs and exhibited a higher slenderness index, although no clear difference was detected in 
egg width between the studied subspecies. These results are similar to results from other studies [11] observed no 
difference in egg size between fertilized and unfertilized eggs laid by bee queens. The width of honey bee eggs 
has been reported to be approximately 0.35 mm [24], which is in accordance with the results of the present study. 
However, the egg length measured in the present study was shorter than that recorded in other studies for different 
honey bee species, including A. cerana queens, A. dorsata queens, A. cerana egg-laying workers, A. andreniformis 
[20] and A. m. mellifera [12]. Additionally, the egg length, width and slenderness index obtained for the studied 
subspecies were higher than those reported for A. m. caucasica [21]. No clear difference in egg weight was detected 
between the two subspecies. The obtained egg weights were close to those found by [21] for queen-laid eggs of A. 
m. caucasica. The differences between the egg measurements recorded for the two subspecies examined in this 
study cannot sufficiently explain any differences between the two subspecies with regard to egg hatching rates. 
 
Egg surface compounds 
Several different compounds cover the surface of honey bee eggs, including alkenes, alkanes, methylalkanes, 
alcohols, aldehydes, esters and terpenes [9, 16] identified three main components of egg surface chemicals 
(hydrocarbons, eicosanol and esters), and the proportions of these components for queen-laid eggs were found to be 
98.2% for hydrocarbons, 0.1% for eicosanol and 1.7% for esters. Thus, hydrocarbons are the major egg surface 
compounds. The presence of significant amounts of hydrocarbons on egg surfaces has been observed by other 
researchers as well [22, 25]. The compounds detected in the present study are very important for eggs. For example, 
alkenes and alkanes protect eggs from desiccation [16] and thus ensure normal egg hatching. The few differences in 
egg surface compounds detected between the two subspecies may be due to differences in egg marking signals. As 
honey bee queens mark their eggs with a specific signal to discriminate between queen-laid eggs and those laid 
by nurse honey bee workers [15]. In general, the detected differences between these compounds can not explain any 
differences between egg hatching rates. In a previous study by [26] the elemental analysis of Yemeni and Carniolan 
honey bee eggs was studied. They detected carbon, nitrogen, oxygen, magnesium, phosphorus, sulfur, calcium and 
zinc in the eggs. The elemental composition patterns were not fixed for the two subspecies which suggest the 
existence of internal differences between them (e.g., in terms of genetic characteristics and embryo viability). 
 
Egg water content 
Yemeni honey bee eggs contained approximately 1.41% greater amount of water than Carniolan honey bee eggs. 
This difference in egg water content may suggests higher hatchability of Yemeni than Carniolan honey bee eggs 
under conditions of low relative humidity. Due to the very small size of honey bee eggs, any difference between 
eggs may contribute to egg hatching. It is known that bee eggs can tolerate dehydration [8], and according to the 
present study, this ability could be attributed to the egg water content. 
 

CONCLUSION 
 
The size and weight of eggs do not explain the higher egg hatching rates of Yemeni honey bees than the Carniolan 
honey bees. The water content, 1.4% higher in eggs of Yemeni honey bees than of Carniolan honey bees may 
suggests the higher hatchability in Yemeni honey bees. 



International Journal of Enhanced Research in Educational Development (IJERED) 
           ISSN: 2320-8708, Vol. 7 Issue 1, January-February-2019, Impact Factor 3.275  

Page | 51 

REFERENCES 
 
[1]. Petz M, Stabentheiner A and Crailsheim K. Respiration of individual honeybee larvae in relation to age and 

ambient temperature. Journal of Comparative Physiology B 2004; 174: 511–518. 
[2]. Du Praw EJ. A unique hatching process in the honeybee. Transactions of the American Microscopical 

Society 1961; 80: 185-191. 
[3]. Doull KM. The effects of different humidities on the hatching of the eggs of honeybees. Apidologie 1976; 7: 

61–66. 
[4]. Ellis MB, Nicolson SW, Crewe RM, Dietemann V. Hygropreference and brood care in the honeybee (Apis 

mellifera). Journal of Insect Physiology 2008; 54:1516–1521. 
[5]. Abou-Shaara HF. Notes on water collection by honey bees. Bee World 2012; 89 (4): 50-51. 
[6]. Al-Ghamdi A. Comparative study between subspecies of Apis mellifera for egg hatching and sealed brood 

percentage, brood nest temperature and relative humidity. Pakistan Journal of Biological Sciences 2005; 8(4): 
631-635. 

[7]. Abou-Shaara HF, Al-Ghamdi AA, Mohamed AA. Tolerance of two honey bee races to various temperature 
and relative humidity gradients. Environmental and Experimental Biology 2012; 10(4): 133–138. 

[8]. Wegener J, Lorenz MW, Kaspar B. Differences between queen- and worker-laid male eggs of the honey bee 
(Apis mellifera). Apidologie 2010; 41: 116–126.Katzav-Gozansky T, Soroker V, Kamer J, Schulz CM, 
Francke W, Hefetz A. Ultrastructural and chemical characterization of egg surface of honeybee worker and 
queen-laid eggs. Chemoecology 2003; 13: 129–134. 

[9]. Collins A. Variation in time of egg hatch by the honey bee, Apis mellifera (Hymenoptera: Apidae). Annals of 
the Entomological Society of America 2004; 97(1): 140-146. 

[10]. Henderson CE. Variability in the size of emerging drones and of drone and worker eggs in honeybee (Apis 
mellifera L) colonies. Journal of Apicultural Research 1992; 31: 114-118. 

[11]. Woyke J. Comparison of the size of eggs from Apis mellifera L queens and laying workers. Apidologie 
1994, 25, 179-187. 

[12]. Woyke J. Size change of eggs during the incubation period in three Asian honey bee species. Proceedings: 
Asian Apiculture, Wicwas Press, Cheshire, Connecticut, USA 1993; 197-205. 

[13]. Woyke J. Size change of Apis mellifera eggs during incubation period. Journal of Apicultural Research 
1998; 37(4): 239-246. 

[14]. Oldroyd BP, Ratnieks FLW. Evolution of worker sterility in honey-bees (Apis mellifera): how anarchistic 
workers evade policing by laying eggs that have low removal rates. Behavioral Ecology and Sociobiology 
2000; 47:268–273. 

[15]. Martin SJ, Chaline N, Oldroyd BP, Jones GR, Ratnieks FLW. Egg marking pheromones of anarchistic 
worker honey bees (Apis mellifera). Behavioral Ecology 2004; 15(5): 839-844. 

[16]. Martin SJ, Jones GR, Chaline N, Middleton H, Ratnieks FLW. Reassessing the role of the honey bee (Apis 
mellifera) Dufour`s gland in egg marking. Naturwissenschaften 2002; 89: 528-532. 

[17]. Abou-Shaara HF, Draz KA, Al-Aw M, Eid K. Simple method in measuring honey bee morphological 
characters. Proceedings of 42nd International Apicultural Congress– APIMONDIA in Buenos Aries 
(Argentina), 21th-25th September 2011; p. 222. 

[18]. Abou-Shaara HF, Draz KA, Al-Aw M, Eid K. Stability of honey bee morphological characters within open 
populations. Uludag Bee Journal 2012a; 12(1): 31-37. 

[19]. Woyke J, Chanchao C, Wongsiri S, Wilde J, Wilde M. Size of eggs from queens of three Asian Apis species 
and laying workers of Apis cerana. Journal of Apicultural Science 2003; 47 (2): 39-52. 

[20]. Gençer HV, Woyke J. Eggs from Apis mellifera caucasica laying workers are larger than from queens. 
Journal of Apicultural Research 2006; 45(4): 173–179. 

[21]. Katzav-Gozansky T, Ibarra VSF, Francke W, Hefetz A. Dufour’s gland secretion of the queen honeybee 
(Apis mellifera): an egg discriminator pheromone or a queen signal? Behavioral Ecology and Sociobiology 
2001; 51:76–86. 

[22]. SAS institute. The SAS System Version 9.1.3. SAS Institute, Cary, NC 2004. 
[23]. Yu R, Hagen A, Omholt SW. Biopsied preblastoderm honeybee embryos develop into normal honeybee 

queens. Apidologie 1998; (29): 547-554. 
[24]. Katzav-Gozansky T, Soroker V, Hefetz A. Honeybees Dufour’s gland – idiosyncrasy of a new queen signal. 

Apidologie 2002; 33: 525–537. 
[25]. Abou-Shaara HF, Al-Ghamdi AA, Mohamed AA. Elemental analysis of eggs for two honey bee races. 

Iranian Journal of Entomology 2013; 3:14–17. 



       International Journal of Enhanced Research in Educational Development (IJERED)  
ISSN: 2320-8708, Vol. 7 Issue 1, January-February, 2019, Impact Factor: 3.275   

Page | 52 

Digital Library and its Future 
 

M. Ananda Sudhakar1, N. Hemanth Kumar2, N. Venkateswara Rao3 

 

1,2,3K.B.N. College (Autonomous), Vijayawada-520001, Andhra Pradesh, India 
 
 
 

ABSTRACT 
 

Digital libraries are need of the day. Digital libraries provide easy access to digital collections of documents 
where user can search and retrieve the document of users interest in networked environment. Digital libraries 
are being created today for diverse communication and in different area e.g. education, science culture, 
development heath, governance and so on. Digital library has go lot of changes not only in the library and 
information services but also in the rules and the expectation of the libraries and information professional. 
This paper is focusing on objective, purposes, components,  future needs and the role of librarians. 
 
Keywords: Digital library, librarian, information professionals, information service. 
 
 
 

INTRODUCTION 
 
We are living in the information society, where information is considered as valuable item for any life. The advent of 
information technology has paved the way of reducing the size of the libraries from biggest to the very small. In 
fact, modern libraries are moving towards smaller but with rich potential of information. This smallness of the 
libraries is due to the digitization of information, which has outcome a number of problems faced by the traditional 
libraries since long. The digital libraries are based an digitized data of information which has gradually replaced 
paper based records. Because the visual information system are getting more popular these are day in compression to 
text based information system, therefore digital libraries, today are becoming more and more popular and more 
graphical in nature. Digital libraries have reduced space problems in them. There are number of terms which are 
used by authors to represent the concept of digital libraries. These terms are polyglot library, electronic library, dis 
eight top library, without walls etc. by these terms digital library, is commonly using By the majority of the 
population. Digital libraries are heterogeneous in nature. This include work related to information and how to 
digitize, store, find, link, visualize use publish manage and share information. A digital library is a global virtual 
library and its can be defined as library with all the information available in the digital from. Digital libraries are 
being created today for diverse communities and in different fields they are basically stock piles of materials in 
electronics format and mane aver huge collection of those materials efficiently. However the vital technical concern 
is how search and display the desired selected information from and across e-collections. 
 

DEFINITIONS OF DIGITAL LIBRARY 
 
The American digital library federation has defined the digital library as “Digital libraries are organization that 
provide the recourse, including the specialized staff to selected structure, offer intellectual access to, interpret, 
distribute, preserve the integrity of and ensure the persistence over time are readily and comically available for 
use by a defamed community or set of communities.” According to the Larson “Digital libraries as not single 
standalone and repositories of digital data instead they are a heterogeneous collection of product for users 
interaction data encoding and transmission. According to the Brekeley “The Digital library will be a collection of 
distributed information source. Producers of information will mark it available and consumers will find it 
perhaps through the help of automated agents. According to Lesk,”Digital library as a collection of information that 
is both digitized and organized and which offers capabilities beyond those of the traclitional library. According to 
E.A. Fox “The digital library may be defamed as the “New way of carrying out the functions of libraries 
concern assign new  types of information resource  new approaches to classification and cataloguing intensive use 
of electronic system and networks, dramatic shifts in intellectual organizational   and electronic   system   and   
networks,   dramatic   shifts   in intellectual  organizational and electronic practices.” 
 

MEANING OF DIGITAL LIBRARY 
 
A digital library is a library consisting of digital materials and services. Digital materials and items are stored 
,processed and transferred via digital devices and networks. Digital services are services that are delivered 
digitally over the computer networks. It maintains all or substantial part of its collection in computer accessible 



       International Journal of Enhanced Research in Educational Development (IJERED)  
ISSN: 2320-8708, Vol. 7 Issue 1, January-February, 2019, Impact Factor: 3.275   

Page | 53 

from as alternative, supplement of complete to the conventional printed and microform materials that currently 
anominicites library collections. As there are many definitions of A “Digital library” terms such as “electronic 
library, ”Web library” and virtual library” are often used synonymous. A digital library is nothing but a large data 
base for the people who are working on hypertext environment. It is an, which supports the full life cycle of 
creation storage, preservation land dissemination use of data information and knowledge. According to arms a 
digital library is managed collection of information with associated services where the information is stored in 
digital format and accessible over the networks. According to digital library federation in the (US) “Digital libraries 
are organizations that provide the resources including the specialized staff to select, structure offer intellectual 
access to interpret, distribute preserve the integrity of and ensure the persistence over time of collections of digital 
works so that they are material or its holding in the digital from which can be accessible by a computer on the 
network by using other protocol. 
 
Objectives Of Digital Library 
The main objective of digital libraries are defined as follows- 

1. To gather mass systematize and access information in digital from via communication channels and possess 
larges digitized data base. 

2. To save time of library staff by avoiding routine jobs and reduce cost involved in various library activities. 

3. To provides coherent view of all information with in a library in any format. 

4. To meet the requirements of clients by offering superior services and provide custom-made and retrospective 
services in efficient way. 

5. To serve widely dispersed communities throughout the network. 

6. To minimize massive storage and space problem of large library 
 
Functions Of Digital Library 
Function s of a digital library are defines as- 

1. Network accessibility on Internet. 

2. Hypertext links of navigation. 

3. Clint-server architecture. 

4. Support multimedia content along with text. 

5. User-friendly interface. 

6. Access to primary information sources. 

7. Access to large amount of information to user whenever and wherever they need 

8. Advanced search and retrieval. 

9. Integration with other digital libraries 
 
Components Of Digital Library 
The digital libraries need well established and proven information technologies by Accessing the database or servers 
through networks. Following components are very Essential to create digital library. 
 
Hardware Requirement 
The requirement of digital library are mentioned here under a)High power UPS 

b) 24 hours Internet connectivity 

c) Networks 

d) Multimedia interfaces 

e) Computer servers 

f) LAN or WAN 
 
Need For Digital Library 
Some days ago the information explosion has increased in all subjects like as science, Humanities and social 
science. Libraries are face problem to maintain their services, which are very important for users. The present 
scenario digital libraries are spreading in every part of the world. It is very easy to control the huge data in a 
single computer. Some important needs are mentioned below- 
 

1. To collect, store, organize and access information in digital from. 
2. To promote the resource sharing. 
3. To save the library staff and time by avoiding routine work. 
4. To encourage the economical and efficiently delivery of information.  
5. Accessible on www 
6. To fulfil the requirement of users by providing better service.  
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7. To support search and retrieval. 
8. To provide users friendly interface. 
9. To support formal and informal learning. 

 
Feature Of Digital Library 
We are in the midst of information explosion and information technology revolution Leading to the emergence of 
electronics information on era. Rapid advances in information Processing, storage and communication technologies 
have revolutionized the role of Libraries worldwide in disseminating information services to the their users. So 
the various features identified for digital library are- 
 
1. Provide access to very large information collection. 
2. Focus on providing access to primary(or complete) information not merely surrogates or indexes. 
3. Support multi-media content. 
4. Provide user friendly interface to access the information. 
5. Enable link representation to local eternal objects (hypertext) 6- Provide client server architecture. 
6. Support advanced search and retrieval of information linkage with other national and international digital library 

system. 
 
Advantages Of Digital Library 
Digital library has no limitation of location but is distributed all over the world and information can be found 
internet. Actually it is a network of multimedia system, which provides fingertip access. 

1. Provide faster access to the holdings of libraries worldwide through automated catalogues. 

2. Preserve the valuable document, rare and special collection of libraries, archives and museums. 

3. Help to locate physical and digitized version of scholarly articles and book through single interface. 

4. Search optimization, simultaneous searches of the internet make possible preparing commercial database and 
library collections. 

5. Offering online learning environment. 

6. Making short the chain from author to user. 

7. Save preparation/conservation, cost, space and more user from a single original which are not possible for 
materials stored any other forms. 
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ABSTRACT 
 
In the face of the current severe energy problems, we should increase the proportion of renewable energy development, 
especially focus on the development of wind power and solar energy, and realize the diversification of energy utilization. 
Integrated energy system (IES), combined with multiple renewable energies, can improve energy efficiency, and reduce 
carbon emissions by optimizing energy complementary strategies. In order to solve the problems caused by insufficient 
energy supply and other reasons, researchers introduced multi-objective optimization algorithm into the application of 
integrated energy system. The multi- object optimization algorithm can deal with the optimization model with multiple 
objectives, multi-level and multi-criteria, and obtain a group of non-dominated solutions (Pareto optimal solution). The 
algorithm can deal with the problems with multiple conflicting objectives appropriately. 
 
Keywords: application, energy supply, Integrated energy system, Multi-object optimization algorithm. 
 
 
 

INTRODUCTION 
 
With the development of national industrialization, carbon emissions have increased rapidly, leading to global warming and 
threatening the earth's ecology and human health. Energy is an important pillar of social and economic development and 
progress. While the demand for energy is increasing, the problems of environmental pollution and the imbalance between 
energy supply and demand is becoming increasingly severe. Therefore, the rational utilization of renewable energy and the 
improving of the efficiency of fossil energy have become the focus of research. Under the goals of "carbon peak" and 
"carbon neutral", the new energy industry will usher in high-quality leapfrog development. Achieving the core objectives of 
the Paris Agreement requires large-scale reform of the energy system. In order to achieve the goal of decarbonization and 
ensure the safe, stable and efficient operation of the power grid, it is necessary to accelerate the integration of "source-
network- load-storage" and the development of multi-energy complementation, and build a comprehensive energy system 
with multi-energy complementation. At the same time, it is increasingly urgent to explore a broader clean energy 
consumption model, a more efficient energy comprehensive utilization method, and a more optimized means of energy 
system regulation. Therefore, the centralized and distributed renewable energy power station network from different 
sources - "Integrated Energy System (IES)" - will become the backbone of the future power industry. 
 
Integrated energy system is an important way to promote the green development of energy, support the efficient energy 
utilization, conservation, and emissions reduction. Comprehensive energy is a new technology that comprehensively 
considers different energy forms such as electricity, heat, cold and gas on the user side. When considering IES, it can be 
said that there are many alternatives, Define IES as: "IES adopts advanced information technology and management mode 
to integrate coal, oil, natural gas, electric energy, thermal energy and other energy sources in the region to achieve 
coordinated planning, optimal operation, collaborative management, interactive response, and mutual assistance among 
heterogeneous energy subsystems. This is a new energy system that can improve energy efficiency and promote the 
development of renewable energy. In the coordination and complementarily of various energy sources, the integrated 
energy system can match dynamic load in the most economical way to maximize the use of energy, so as to provide 
appropriate energy forms and improve the overall efficiency. Integrated energy system combined with multiple renewable 
energy sources can improve energy efficiency and reduce carbon emissions by optimizing energy complementary 
strategies. 
 
However, the traditional IES capacity optimization focuses on integer programming, but cannot optimize the capacity of 
components. Some researchers have applied multi-objective optimization algorithms to the potential applications of 
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integrated energy in some special scenario from the perspectives of economy and carbon emissions, and proposed a two-
level multi-objective genetic algorithm to optimize the capacity and strategy of IES. NSGA-II regulates the capacity of 
equipment according to external constraints, and then solves the objective function of all individuals by internal constraints, 
i.e. energy supply and demand balance constraints. Rank ranking is performed according to the pareto level, and the pareto 
optimal solution method is output; MOPSO calculates the local optimal pbest from the Archive set (storing the current non-
inferior solution) according to the pareto governing principle, calculates the Archive set, selects the global optimal gbest,  
updates the speed and position of particles, and calculates the fitness value to update the Archive set (pay attention to 
prevent overflow).These multi-objective algorithms can be applied to the integrated energy system to reduce carbon 
emissions and improve the economy and energy efficiency of the entire energy system. 
 

METHODOLOGY 
 

 
 

Figure1: Publication of IES related paper from 2010 to 2022 
 
In order to achieve the goal of decarbonization, ensure the safe and efficient operation of the power grid, and build a 
comprehensive energy system with multiple energy complements, it is necessary to introduce an important way to promote 
the development of clean energy, support the efficient use of energy and energy conservation and emission reduction - 
comprehensive energy system. In addition, the multi-objective energy algorithm is used to optimize energy complementary 
strategies from the perspective of economy and carbon emissions to improve energy efficiency. The two-layer optimization 
algorithm bases on the matching between the regional user load and supply. the outer layer adopts multi-objective 
optimization algorithm to carry out systematic multi-objective optimization planning for the capacity of each energy 
equipment in the system; The inner layer analyzes the constraint conditions of the energy system equipment operation 
status, carries out linear modeling, and solves the optimal operation strategy respectively. This article reviews 8 literatures 
about the application of multi-object optimization algorithm in IES from the Science Direct and Web of Science databases 
from 1995-2022, analyzes their application algorithms and conclusions, and finally compares the advantages and 
disadvantages of various algorithms in application. 
 

LITERATURE REVIEW 
 
In order to meet the energy needs of buildings by increasing geothermal energy and solar thermal energy, multiple energy 
sources are used simultaneously as inputs, and the complementarily between them is used to avoid oversize and reduce the 
cost of the overall system. SOULEY etal. [4] proposed an optimization model that enables the design of multi-load 
renewable energy systems with three renewable energy sources: solar (electric heat), wind and geothermal. Multi-energy 
complementary systems (MRES) consisting of multiple renewable energy sources (e.g. wind, solar and geothermal drives) 
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are designed by MATLAB programming software, which integrates the modeling, operational processes, and combination 
of GA and LPSP methods foroptimization of system equipment. This method enables the optimal capacity of energy 
equipment to be found by using a combination of GA and LPSP methods to minimize costs and ensure load reliability. 
 
In the context of integrated energy system grid-connection,[5] Cui proposed a modeling method combining energy hub 
method and transient simulation and a multi-objective optimization method based on hourly dynamic balance of supply and 
demand in the annual energy supply cycle. A general model of integrated energy system was constructed, the overall 
structure of the integrated energy system was established through the structure of the energy hub, the input, conversion and 
output relationship of the system energy was described by using the matrix equation, and the transient simulation models of 
different energy supply units were constructed on the TRNSYS platform with the weighting of the annual cost savings rate, 
the primary energy saving rate and the shadow cost savings rate of environmental pollutants as the optimization objective 
function, and the integrated energy system transient simulation and optimization software was developed. The objective 
function of Jeeves algorithm is solved to realize the optimization of the integrated energy system, and the rationality of the 
theoretical method and the practicability of the developed software are verified by case studies. 
 
The existing research mainly focuses on the technical aspects of integrated energy systems and the game exchange of 
electric energy between subjects, while there are few studies on multi-energy coupling and benefit distribution of 
cooperation between multiple subjects in the system. Wang et al. [6] proposed an integrated energy system operation 
optimization method based on cooperative game. Firstly, the typical structure of the integrated energy system is analyzed, 
and the energy flow under the two modes of independent operation and cooperative operation of different subjects is 
analyzed. Secondly, with the goal of minimizing system operating costs and carbon emissions, a collaborative game model 
of integrated energy system is constructed considering constraints such as energy supply and demand balance, safe 
operation of equipment, and energy storage capacity. The improved NSGA-II algorithm is used again to solve the 
cooperative game, and the best compromise solution of the Pareto optimal solution set is sought by the Topsis method; 
Finally, a benefit allocation model combining improved Shapley value and nucleoli method is established to allocate cost 
savings. 
 
In order to provide buildings with the required heating, cooling and electrical loads with higher thermal efficiency and 
lower energy consumption, Sepehr Sanaye et al. [7] propose a new integrated system. The system includes the Cascade 
Organic Rankine Cycle (CORC), an innovative ORC heat recovery and power generation system with a high and low 
temperature circuit that uses gas engine (GE) exhaust gases as a heat source to generate electricity. It also includes an 
electric chiller with ice storage (VCR + ice hot energy storage system ITES) with vapor compression refrigeration cycle. 
The genetic algorithm (GA) method is used to perform multi- objective optimization of the designed and proposed system. 
GA is a search method for finding exact or approximate solutions to optimization problems. This algorithm is one of the 
special categories of evolutionary algorithms inspired by evolutionary biology concepts such as genetics, mutation, 
selection, and crossover of VCR-ITES integrated systems obtained by dual-objective genetic algorithms in FOM 
optimization results. 
 
Aiming at the problem of load optimization and scheduling of multi-source complementary heating system under the 
background of energy Internet, an economic benefit model of heating system including multiple energy complementarities 
was established. Chen et al. [8] introduced environmental cost factors such as pollutant emissions, and proposed a multi-
objective optimization model with the largest system economic benefits and the lowest environmental costs. On the basis of 
establishing the operating economic benefits of the cogeneration system, the multi-objective optimization scheduling model 
of the heating system combining various forms of heat sources is introduced into the comprehensive consideration of the 
distribution capacity between the heat source and the heat user, and the Pareto solution set of the multi-objective 
optimization model of the improved particle swarm algorithm is used to solve the multi-objective optimization model for 
the above- mentioned multi-day standard optimization problem, and the central heating system of an industrial park 
containing coal cogeneration unit and gas-steam combined cycle cogeneration unit is taken as an example to optimize the 
distribution of the heat load of the park. 
 
Integrated Energy Systems (IES) can improve energy efficiency and reduce carbon emissions through multi-energy 
production, storage, transportation and supply. However, the flow of energy in traditional IES is usually unidirectional: 
from electricity to hot/cold, or from hot to cold. Hu et al. [9] can also use waste-to-energy coupling (WTP) to convert waste 
heat into electricity, further improving flexibility and reducing pollutant emissions. The research focuses on exploring the 
value and application scenarios of IES-WTP from the perspective of economics and carbon emissions. A two-layer 
optimization method is proposed to realize multi- objective optimization of operation strategy and system design. The outer 
layer first determines the component capacity. The inner layer then determines the optimal operating mode based on 
capacity and calculates annual operating costs. Then the cost and CO2 emission are fed back to the outer layer, resulting in 
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a two-layer optimization. Internal optimization was transferred to the MILB problem, solved by full-fledged commercial 
software (Grubi with Yalmip). In external optimization, because PV, wind turbines, and other components are already set 
up in the model. Only the number of units needs to be determined. Therefore, the use of thenondominated ranking genetic 
algorithm II (NSGA-II) on the MATLAB platform solves the optimization problem of the outer layer. This IES-WTP 
system is then compared to a conventional IES that considers three different load profiles. The results show that coupling 
WTP can significantly improve the overall performance of IES. 
 
Most continuous processing industries generate electricity through cogeneration by using the thermal energy required by 
the process. Electricity is also purchased from external sources, such as the grid, and generated from internal sources, such 
as diesel generator sets. This leads to the question of determining the economically optimal energy mix in the short and 
long term. A Rivalaganet al. [10] proposes a mixed integer (0–1) linear programming model to solve the above decision 
problem, and solves the optimal combination decision problem of electricity and heat energy production through the MIRP 
model. and the use of different forms in the energy system of the process industry to achieve optimal short- and long-term 
energy economic benefits. 
 
In order to fill the research gap on the performance comparison of these two typical nuclear hydrogen production systems 
and enrich the existing research methods and contents. Wang et al. [11] proposed and studied two improved nuclear 
hydrogen production systems based on VHTR and I–S cycles. The two systems were thermodynamically modeled using 
energy and energy analysis methods, and a complete I-S model was developed using Aspen Plus in order to be as close as 
possible to the actual hydrogen production process. In addition, the parameters of the two improved systems are optimized 
based on the particle swarm optimization (PSO) algorithm, and the system performance is compared according to the 
optimization results. 
 
 Comparison Of Application Of Algorithms 
Traditional optimization algorithms, such as GA and PSO, can only solve single objectives, or convert multiple objectives 
into single objectives by weighting, which has certain limitations, while multi-objective optimization algorithms, such as 
NSGA-II and MOPSO, can comprehensively measure various indicators. Theapplication of algorithms in the above 
literature is as follows: 
 

 Constrained genetic algorithm (GA) combined with power loss probability (LPSP) optimal design technology: It 
helps to use a variety of renewable energy sources such as wind, solar and geothermal energy, and designs multi-
carrier renewable energy systems that can be used in many places, but this technology shows its limitations under 
the conditions of low availability of some renewable resources. 

 The transient simulation model of different energy supply units is constructed on the TRNSYS platform, and the 
objective function of Hooke-Jeeves algorithm is used to solve it: considering the economy, environment and 
primary energy consumption, the weighted sum of the annual cost saving rate, the shadow cost saving rate of 
environmental pollutants and the primary energy consumption saving rate is the optimization objective function, 
but the method has the problem of strong subjectivity in the selection of weighting coefficient, which affects the 
accuracy of the optimization results. 

 Integrated energy system operation optimization method based on cooperative game: different entities can 
effectively reduce the total energy cost and carbon emissions of the system by building an integrated energy 
system through cooperative game; The benefit distribution scheme that combines the improved Shapley value with 
the nucleoli method is reasonable and effective, and the scheme is considered to be a problem nucleolar from the 
perspectives of the whole, individual and alliance. On the one hand, this method makes up for the insufficient 
consideration of unstable factors in the Shapley value, and on the other hand, it makes up for the equality and 
fairness brought by the nucleolus method, which can more effectively motivate subjects to participate in 
collaborative operations. The proposed improved NSGA-II algorithm can significantly improve the efficiency of 
model solving. The example shows that the solution time of the improved NSGA-II algorithm is only 9.56% of 
that of the traditional NSGA-II algorithm, and the global optimal solution can be sought faster. However, the 
layout of the pipe network between different entities and the energy loss of energy transmission are not 
considered, which will constitute one of the constraints on whether the subjects participate in the overall 
optimization of the alliance. 

 Multi-object optimization of the designed and proposed system by genetic algorithm (GA) method: Compared 
with POM, FOM has lower power consumption and lower power cost, but its investment cost (1.65×106$) is 8.5% 
(1.51×106$) larger than POM, due to the larger size (equipment capacity) in FOM. Therefore, the FOM strategy 
was chosen for the VCR-ITES cooling system, which also has greater capacity and is safer, due to the effective 
reduction of energy costs and the sufficiently short payback period. The cost of the chiller. 
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 The Pareto solution set of the multi-objective optimization model is solved by improving the particle algorithm, 
which makes up for the shortcomings of directly converting the multi-objective problem into a single target for 
solving in the past, so that the decision maker can select the optimal solution that meets the demand preference 
from the Pareto optimal solution set according to the actual situation. 

 Mixed integer nonlinear programming model is a common optimization method, which considers nonlinear 
characteristics and solves nonlinear problems. The mixed integer linear programming (MILP) algorithm is applied 
to have higher solver efficiency. 

 

The advantages and disadvantages of various algorithms are as follows： 
 GA has its unique advantages: it directly operates on structural objects, has no qualification on the objective 

function, has no requirements for derivability and continuity, and has inherent implicit parallelism and better 
global optimization ability; The search based on random probability does not require strict rules and constraints, 
and can automatically search the space within the solution space and adjust the search direction adaptively.Its 
disadvantages and limitations: there is no theoretical proof of the solution time required to obtain the optimal 
solution. 

 NSGA-II algorithm is good for low-dimensional multi-objective optimization problems, but for high-dimensional 
multi-objective optimization problems, the first thing it faces is the problem that the selection pressure is too small 
due to its Pareto dominance relationship, and secondly, the crowding distance is not applicable in high-
dimensional space, and the computational complexity is relatively high. 

 PSO algorithm: Compared with the genetic algorithm, the advantage of PSO is that it is simple and easy to 
implement, and there are not many parameters that need to be integrated. 

 The downside is that performance isn't particularly good on some issues. The encoding of network weights and the 
selection of genetic operators are sometimes troublesome. 

 The solution algorithms of mixed integer linear programming models mainly include two types: exact algorithms 
and heuristic algorithms. Among them, the exact algorithm can find the accurate optimal solution of the model, but 
its disadvantage is that under the existing computer technology, it cannot deal with the problem of many decision 
variables in a limited calculation time. Although the heuristic algorithm can deal with the problem of many 
decision-making variables, the optimal solution obtained is the approximate optimal solution, and it is easier to fall 
into the local optimal solution, and the gap between the approximate optimal solution and the actual optimal 
solution cannot be measured and estimated. 
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ABSTRACT 
 
Digital technology rapidly increased in last era and internet is widely used today. There are so many 
different ways for traditional advertising but because of internet usage digital advertising becomes very 
effective. Business earns more prof it using digital advertising. Most of the customer use internet to see the 
description and opinion of people for product or service before purchasing either online or of line. Digital 
advertising offers businesses a number of unique and useful features. So now it is required for all businesses 
to do their advertising in digital form. 
 
Keywords: advertising, Digital advertising, Marketing, Importance, offline, search engines, technology, Types  
 
 
 

INTRODUCTION 
 
Digital advertising is often referred to as 'online advertising’, 'internet advertising' or 'web advertising'. Digital 
advertising means the advertising of products or services using digital technologies. It is a form of marketing and 
advertising which uses the Internet to deliver promotional marketing messages to consumers [1, 2]. Digital 
technology includes internet, mobile phone or any other digital media. Digital advertising can be done using email, 
social media websites, online advertising on search engines, banner ads on mobile or Web sites and affiliates 
programs. 
 
Digital advertising involves both a publisher and an advertiser. Advertiser provides advertisements to be displayed 
on the publishers content and publisher publish advertisements into its online content. 
 

 
Figure-1: Digital media 

 
The world is rapidly shifting from analogue to digital. People are consuming more and more digital content on a daily 
basis on mobile phones, laptops and desktop computers. According to a study, more than 88% of all Internet users 
search for products, services, and websites using search engines and online directories [3,4]. So it is easiest way to 
reach people through digital advertising. There are some advantages of using digital advertising. Like traditional 
advertising digital advertising is useful to tell the story of any business brand. It is more flexible and universal. 
Business can tell their brand story using text, images and video. Digital advertising can be seen from everywhere. It 
can be seen on the websites their buyer visits, on her/ his mobile phone, on social media channels, and on her/ his 
smart watch. Through digital advertising, marketers can target the exact audience that is mostly likely to purchase 
their product. It is less expensive than traditional advertising. An email or social media campaign can transmit a 
marketing message to consumers at very low cost than TV or print campaign. One can reach wider audience using 
digital advertising. When marketing is done digitally one can tracked its result easily. Marketer can quickly view 
customer response rates and measure the success of their marketing campaign in real-time, enabling them to plan 
more effectively for the next one. Marketers can now get more specific. Today they can target their buyers based 
on location, behavior, content viewed, industry, segment, browser, device, and more. This enables more 
personalized advertising than ever before Marketer can do their advertising in digital form in many different ways. 
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Digital advertising can be done through PPC, Video ads., Social ads., Remarketing, Email etc.[5] 
PPC (Pay Per Click) is an online advertising model in which advertisers can display ads for their goods or services 
when people searching for things online. Advertisers are only charged when a user actually clicks on their ad. If 
PPC is working properly, the fee is insignificant, because one can get more than paid. 

 
Figure-2: Types of Digital Advertising PPC/Search Ads 

 
The above figure says that in the conventional advertising magazines are not widely used today, but Television is 
on the top position. Radio is far behind than Television. Cinema ads are almost at last position. Form the above 
figure it is cleared that all medium of advertising except internet is down in 2017 in compare with 2016. That means 
Internet is widely used today. 
 
Today so many people used Smartphone. Television still remains the biggest advertising platform in India but 
because of growing demand for smartphones, cheap 4G handsets and falling data prices all business must spend 
their time for mobile advertising. 

 

Display Ads 
This is the original form of online advertising. These are visual ads that appear on third party websites that are 
related to your product or service. It is evolved from the basic form of banner. It can be displayed in form of text, 
images, wallpaper, floating banner, flash, video etc. The best way to market to people who already know about your 
product and service is to remarket to them. This is done through putting a cookie on people when they visit your site. 
As they travel around the web, your ads will appear over and over to remind them about your product or service. 
This form of advertising is inexpensive and it can be more effective than PPC. It increases conversions because it 
reminds people of you who already know who you are. One can do advertising through video using some video 
sharing ites like YouTube, Flickr, Vimeo etc. Once you’ve created your video, you can post it to such sites. You can 
attract your target audience through high-impact video advertising. 
 
Social Advertising 
Social media ads are similar to display ads. It can be banner, image or audio-video. Through Social media 
advertising you can target your audience perfectly. It can be organic or paid. Some social media sites that you can use 
for your advertisement are Facebook, Twitter, Google+, Pinterest etc. 
 
Email Marketing 
Email Marketing is a cheaper, faster and effective form of advertising. It is a great way to build customer loyalty and 
boost sales. Using email campaign manager you can easily prepare and send your emails. You can also monitor your 
ROI. In order to succeed at email marketing, you first need to build a list of email addresses. Then, you can send 
email campaigns that focus on promotions, discounts, features or content. Your emails must be short, sweet and to 
the point. This type of message gets more traffic to you. 
 
Mobile Ads 
Mobile advertising is a form of advertising via mobile (wireless) phones or other mobile devices. It is the current 
trend in the marketing world. Advertising can take place as text ads via SMS, or banner advertisements that appear 
embedded in mobile web site, in downloaded apps or in mobile games. 
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Native advertising 
Native advertising is those sponsored listings at the end of blog posts, appearing on your Facebook feeds and posted 
to other Social Media. You can promote and post your Native Advertising through networks like Adblade, Adsonar 
in India[6] [7].  
 
Advertising covers the way for connectivity. Mobile makes connectivity happen. Digital is the new word for 
marketing. Statistics says the impact of digital advertising in worldwide. Starting from a small-scale business now 
the Indian advertising industry becomes a full-fledged industry. Now it is the second fastest growing market in Asia 
after China. The Indian government has given great support to the advertising and marketing industry. Mobile 
advertising is becoming popular among advertisers and is expected to grow 85% in 2017, the marketing research 
firm said in its latest media ad spending forecast. By the end of 2017, smartphones will make up 36.6% of all 
mobile phones, and by 2021 this share is expected to touch 47.4%, eMarketer estimated. 
 
Disadvantages 
Digital advertising is more effective today but there are some limitations also. One disadvantage of digital 
advertising is that your logos, images and trademarks can be easily copied. People can copy these for fraudulent 
purpose. They can give negative information about your brand, product or service. You get more customer if your 
advertise is attractive and If you want your website to be more attractive its cost may be more than traditionally 
advertising. You have regularly modified your website also. Today all people are not aware of internet facilities so 
they go on store to buy product rather than buying it online [8]. 
 
Nowadays there is too much competition so it is difficult for digital advertiser to reach their targeted customers. So 
one has to do hard work to get better position in search engine. Today very big impact of social media is on 
customers mind. Any negative feedback for your product or service can spoil your reputation. Your competitors can 
take advantage of this. Some people have tendency to avoid internet advertisement. Due to this tendency there may be 
valuable traffic lose for businesses. If anyone use digital marketing, it must be done professionally otherwise you 
cannot compete with your competitors. 
 

CONCLUSION 
 
As per customers requirement marketing has evolved in every era. There was a time when customer used radio. It 
gave birth to radio advertising and marketing. After that television was widely used by customers that allowed the 
companies to reach a mass audience with TV ads. Even today TV advertising is effective most companies used it. 
But the internet and mobile usage is increased day by day. Therefore demand of digital advertising is also increased 
so it should be necessary for all business either small or big to do their advertisement in digital form. Business can 
get more traffic using digital advertising. There are some disadvantages also so be careful when you are doing 
advertising in digital form. 
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Plastics are reasonably priced, lightweight and durable materials, which can readily be 

moulded into a variety of products that find use in a wide range of applications. As a 

consequence, the production of plastics has increased markedly over the last few decades. 

However, current levels of their usage and removal generate several environmental 

problems. A main portion of plastic produced each year is used to make disposable items of 

packaging or other short-lived products that are discarded within a year of manufacture. 

These two observations alone specify that our current use of plastics is not sustainable. In 

addition, because of the durability of the polymers involved, substantial quantities of 

discarded end-of-life plastics are accumulating as wreckage in landfills and in natural habitats 

worldwide. Reusing is one of the most vital actions currently available to reduce these 

impacts. 

Keywords 
 Recycle, reuse, material. 
  

 

 

 
1. Introduction 

In the past decades, the focus has been on air and water 

pollution, as well as on the decreasing availability of landfills for 

waste disposal. Waste disposal in landfills causes pollution of 

not only the land but also of the water tables, resulting in 

hazards and damages to the environment, wildlife and 

humans. Various proposals and schemes have been made to 

reduce the disposal of waste in landfills. Perhaps the most 

significant system for waste reduction is the one that promotes 

recycling and reuse of discarded items. Plastic bottles are one 

of the largest components of waste discarded by human 

beings. 

 

Currently, there is an increasing focus on the importance 

of recycling and reuse in an effort to save the environment 

from the harmful substances that result from waste disposal 

activities in landfill locations, which are becoming less available 

with time[1]. Many cities have created a new system for waste 

collection where recyclables go in one bin, non-recyclables in 

another and food scraps go in a third. However, some of those 

recyclable items are plastic bottles. When disposed of in 

landfills they take hundreds of years to degrade rendering such 

lands unusable for those many years. In addition, as these 

bottles degrade they admit harmful chemicals into the 

environment. Thus, recycling and reuse is an important effort 

to reduce the amount of bottles being disposed in landfills. In 

recent years, several studies that deal with recycling and reuse 

have been published[2-4]. Also there have been several other 

studies that suggest the use of alternative materials such as 

biodegradable plastics. 

 

2. Reasons for using plastics  

Even though plastic is not good for the environment and is 

creating tons of garbage around the world, it still plays a very 

main role in our everyday life. Excluding for some 

disadvantages, plastic is surprisingly beneficial in different 

aspects. 

Plastic is lightweight. Without plastics, 3.98 times more 

material by weight would be required for packaging; for every 

seven trucks needed to deliver paper to grocery stores, only 

one truck is needed to carry same number of plastic grocery 

bags. That means during transportation, a large amount of oil 

is saved and also less green house gases will be released. 

Plastic needs less energy in production process. Foam 

polystyrene containers take 30 percent less amount of total 

energy needed to build paperboard container; by using plastic 

in packaging, European product manufactures annually save 

the equivalence of 101 million barrels of oil. Although plastic is 

not very eco friendly, it does save energy and also lowers the 

amount of greenhouse gas emissions. Plastic is also durable 

and strong. Plastic lumber, made with recycled plastic, holds 

nails and screws better than wood and is almost maintenance 

free. Due to the way the plastics molecules arrange, it can 

continue intact for a long time as well as is very strong but not 

brittle. Plastics are also very easy to be moulded and shaped. 

 

3. Health hazards of Plastics 

 Plastics may be easy and convenient for daily use. 

However, we cannot overlook their negative impacts on our 

health. In the long run, overuse of plastics and lack of 

appropriate recycling are going to yield many undesirable 

effects on our health. Plastics are harmful to manufacture, use, 

and pose a great challenge of recycling at the same time. 

Hence, when it comes to plastics, it is a complete circle of 

problems and challenges that has to be resolved. 

 

One of the finest examples of the accumulation of plastic 

waste in the environment is seen in the Pacific Ocean. As the 

plastics from the waste of cargo ships float on the water and 

drift by the current, plastics accumulate and make huge 

garbage patch in the middle of the ocean. With size as big as 

Alaska, it contains many different kinds of plastics. Also as 

plastics do not merge but break into small and smaller pieces 

due to environmental forces like sunshine, wind and waves, 

many sea animals mistake them as food and consume them, 
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which deposit in their stomachs and can end up on our dishes 

as food. In a few cases, big plastic debris and fishing nets can 

also entangle ocean creatures and attracting other predators, it 

can further result in bigger problems. 

 

4. Plastic Recycling 

Plastic recycling needs a wide range of technologies. This 

may not be possible for an ordinary person. But plastic reuse is 

in our hands. One of the best reuse of plastic bottles is to grow 

garden using plants. Garden with plastic bottles is of many 

types like vertical, horizontal etc.  

 

„Recycle plastic‟ has become the largely concerted, 

common buzz around today among the manufacturers and 

end-users of plastics. But recycling is not simple and cost 

effective option to address various environmental and 

economic concerns arising out of excessive utilisation of 

plastics. It poses numerous challenges like incineration of 

plastic waste materials results in emission of gaseous 

chemicals that pose a direct threat to the earth‟s vital and 
delicate ozone layer. Recycling plastics waste into reusable 

plastic palates involves use of high level of energy and huge 

amount of water.  

 

Plastic recycling serves to convert the wastes into 

products of their own genre through industrial processing. But 

recycling needs an establishment and also cost effective, 

which is not possible by a common man. Moreover plastic 

reuse methods cause harm to environment to some extent. 

Plastic reuse does not harmful in any way to environment 

when compared to recycling process. So, we should go to 

reuse wherever recycle is not possible. It is eco friendly to 

reuse the wastes instead of adding them to nature.  

Out of all ways plastic garden is the better option is 

building and using a Vertical Bottle Garden as it has many 

benefits, including, the garden is vertical and can be placed 

anywhere, cheap and easy to construct. We can have a high 

yield of vegetables and finally it looks beautiful. 

 

5. Methodology 

The following are the steps involved in preparing a garden 

with plastic bottles. 

 

We collected two-litre bottles and removed the label 

sticker, rinsed out the bottles and cut off the bottom of the 

bottles about 6cm from the base. Removed the caps and made 

5 small holes in the cap. This can be done by heating up a nail 

to burn the holes and screw the caps back on the bottles. 

Make 0.25cm holes to the bottle and string the bottles for the 

horizontal line to a stand or mesh. Ensure you measure and 

mark the bottles correctly or else the bottles will hang skew. 

Make sure you align the bottles correctly otherwise the water 

flowing to the next bottle will not reach it. Do this process for 

the next 3 rows. Make a hole at the base of the bucket, feed in 

the 15mm elbow and glue it. Once dry, you feed the 15mm 

PVC pipe into the elbow and mount the bucket with pipe on the 

of the top horizontal Plank. Secure the PVC pipe to the centre 

underside of the plank. We could use some wire to secure the 

pipe. Burn a small hole in the pipe where it lies opposite the 

bottle. When you pour water into the bucket, it runs into the 

pipe and out the small holes and into the bottle garden. The 

water will now, through gravity, feed the bottle below and so 

on. Cut a hole in the top of the 40mm pipe to allow for the 

wastewater to be collected. The wastewater runs out and is 

collected in a container. This water can then be re-used to 

water the garden. 

 

6. Preparation for planting 

Collect small stones and place in the bottles. Fill to about 

10cm from the cap. The stones assist with drainage.Fill the 

bottles with a mixture of coco peat soil and compost. You can 

now plant your seedlings or seeds. Fill the bucket with water. It 

will start to irrigate each bottle. 

 

7. Results 

We filled the bottle with cocopeat, loamy soil and sandy 

soil. We planted some pollution control plants in suitable 

bottles according to their growing height. We observed that the 

plants in coco peat are grown healthy and fast. It is also 

observed that less water is consumed for the growth of plants 

in coco peat than any other soil. Except in coco peat any other 

soil required watering twice a day.  

 

As the plastic is not degradable in soil, no harmful effect 

can be expected for the vegetables grown in plastic bottles. 

 

8. Conclusions 

As recycling of plastic causes harmful effects on 

environment and also it may not be done by a common man 

plastic reuse is more preferable. Plastic bottle garden is better 

option to grow pollution control plants as well as vegetables.  
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The main objective of this paper is to demonstrate the importance of Environmental 

Jurisprudence in India. This paper gives an idea that “How far must suffering and misery go 

before we see that even in the day of vast cities and powerful machines, the good earth is our 

mother and that if we destroy her, we destroy ourselves.” And also includes role of law 
makers and various legislations related to Environment Protection in India. It also talks about 

the influence of International Law on the domestic legal regime to deal with the problem of 

environment protection. It further provides an idea about judicial approach with special 

reference to Public Interest Litigation and cases decided by Hon‟ble Supreme Court of India. 
Finally the paper gives certain recommendation navigated through research for further 

development in the area of Environment Protection in India. 
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1. Introduction 

The earlier century has witnessed an unmanageable 

boost in population, placing a tremendous burden on the 

available natural resources. Mother Nature has offered all she 

had, the earth itself is damaged due to disproportionate 

excessive cultivation, use of harsh chemicals and pesticides 

and excessive use of ground water. Water resources are badly 

polluted and release of toxic fumes from industry and vehicles 

has dispossessed us of uncontaminated air. Industrialisation 

and a increasing consumer economy have led to the creation 

of huge megapolises with their problems of indisposed 

garbage and uncontrolled sewage. The rate of alarming at 

which the ordeals are increasing, the day is not far when not 

only India but the whole world would get converted into a 

desert. The non- eco-friendly plastic bag we openly dump, to 

the fumes generated by our luxurious cars all are unswerving 

invitation to our most dreadful nightmare. One can observe 

this destruction in every field. The rapid melting of ice caps, 

polluted water bodies, epidemics arising due to that unfit water 

and air are nothing but a „wake up‟ calls. A notice that the 
nature would not remain the way it is for long. And for the very 

first time, we Indians cannot put it as a burden on the 

shoulders of government as it is not the government who is 

exclusively liable for the deteriorating condition; it is also the 

common mass that is to be blamed. A final call, if we do not 

stick on to the principles what is taught to us by the nature, we 

would face the most antagonistic face of nature; Something 

which would be synonymous to destruction[1]. 

 

The incompetent hierarchy of priorities set up in a country 

is something which hinders our country from attaining the 

prime potential   it has. We are struggling hard with problems 

from all categories- Terrorism, politics, scams, corruption and 

what not. Mid stall this, we have apparently failed to 

acknowledge and address a very important issue of 

environmental protection. Environment- One of the most 

neglected zones when it comes to the rack of legislations 

involved and the kind of judicial treatments the disputes have 

been getting is one of the chief concerns of all time. 

In the Constitution of India it is evidently stated that it is 

the duty of the state to „protect and improve the environment 
and to safeguard the forests and wildlife of the country‟. It 
imposes a duty on every citizen „to protect and improve the 
natural environment including forests, lakes, rivers, and 

wildlife.3‟ Time and again the Indian Laws have taken a turn 
and tried adapting to the dynamics of the need. However there 

transition phase has always been miserable. There is a lot 

done, but the fact cannot be denied that a lot is yet to be done. 

 

2. Role of the Law Makers 

For any country the successful way of control pollution 

and degradation of resources is to combine traditional laws, 

with modern legislation. In India is concerned, the Ministry of 

Environment and Forests is the nodal agency at the Central 

level for planning, promoting and coordinating the 

environmental programmes, apart from policy formulation[2]. 

In India the Central Pollution Control Board keeps an eye on 

the industrial pollution prevention and control at the central 

level, which is a statutory authority attached to the Ministry of 

Environment and Forests. At the State level, the State 

Departments of Environment and State Pollution Control 

Boards are the elected agencies to perform these functions. 

There is much important legislation which came up, in order to 

slash the immediate problems which were faced. Each of the 

acts was evolved due to some or the other reasons. Lets us 

investigate the saga. Some of the wild animals have already 

extinct in India and others are apprehended of facing 

extinction. The rapid declination of wild life did not go 

unnoticed. An urgent need for introducing a comprehensive 

legislation for providing protection to wild animals and birds 

was felt by the central government.6 As it was realised, that 

state laws were not enough, thereby local provisions were 

amalgamated with new provisions and thus led to the 

formation of wild life protection act. There is similar tale behind 

the formation of every act. The legislators of our country do 

not act unless their tails are on fire. 
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Few milestones attained so far are Wild Life (Protection 

Act), 1972, The Indian Forest Act, 1927, The Water 

(Prevention and Control of Pollution) Act, 1974, Air (Prevention 

and Control of Pollution) Act, 1981, Environment (Protection) 

Act, 1986, The Noise Pollution (Regulation and Control) Rules, 

2000, The Serais Act, 1867, Obstruction in Fairways Act, 

1881etc. 

 

3. Public Interest Litigation 

The main characteristic feature of the Indian 

environmental law is the important role played by the public 

interest litigation .The greater part of the environment cases in 

India since 1985 have been brought before the court as writ 

petitions, normally by individuals acting on pro bono basis [3]. 

There have been inventiveness from the legislature and the 

executive but it is the Indian judiciary which has taken a lead in 

terms of the actual immediate effects in the matters of the 

environment. Disappointment from the governmental agencies 

to implement the laws made, prompted the NGO and Public to 

approach the Courts as a last resort. The glory of delivering 

several admirable landmark verdicts goes to the Supreme 

Court of India. It was Mr. M.C Mehta11 who revived the 

concept of environmental jurisprudence in India through PIL.  

 

4. Influence of International Law on the Domestic Legal 

Regime 

Polluter Pays Principle 

The Polluter Pays Principle was first adopted at 

international level in the 1972 OECD Council 

Recommendation on Guiding Principles regarding the 

International Aspects of Environmental Policies. The 1974 

principle experienced revival by OECD Council in 1989 in its 

Recommendation on the Application of the Polluter Pays 

Principle to Accidental Pollution, and the principle was not to 

be restricted to chronic polluter. In 1991, the OECD Council 

reiterated the Principle in its Recommendations on the Uses of 

Economic Instruments in Environmental Policy. This principle 

was first stated in the Brundtland Report in 1987. This principle 

was also adverted to in Indian Council for Enviro-legal Action 

vs. Union of India. In this case this was held that once any 

activity is inherently dangerous or hazardous dangerous, the 

person carrying on such activity is liable to make good the loss 

caused to any other person by his activity irrespective of the 

fact whether he took reasonable care while carrying on his 

activity. Absolute liability is one tort [4] where fault need not be 

established. It is no-fault liability. In the Oleum Gas Leak case 

(M.C. Mehta v. Union of India), the Supreme Court laid down 

that an enterprise which is engaged in a hazardous or 

inherently dangerous industry which poses a potential risk to 

the health and safety of people working in the factory and to 

those residing in the surrounding areas, owes an absolute and 

non delegable duty to the community to ensure that no harm 

results to any one on account of dangerous or inherently 

dangerous nature of the activity which it has undertaken. The 

enterprise must be totally liable to compensate for such harm 

and it should be no answer to the enterprise to say that it had 

taken all reasonable care and that the harm occurred without 

inattention on its part. 

 

 

Sustainable Development 

In the international arena „Sustainable Development‟ 
came to be recognized as a concept for the first time in the 

Stockholm Declaration of 1972. Justice P.N. Bhagawati once 

made a insightful observation: „We need judges who are alive 
to the socio-economic realities of Indian life‟ This statement 
explains the gradual shift in the judicial approach while dealing 

with the issues of sustainable development.26 The first case 

on which the apex court had applied the doctrine of 

„„Sustainable Development‟‟ was Vellore Citizen Welfare 
Forum vs. Union of India. In the immediate case, dispute arose 

over some tanneries in the state of Tamil Nadu. These 

tanneries were discharging effluents in the river Palar, which 

was the major source of drinking water in the state. 

 

Public Trust Doctrine 

The „public trust‟ doctrine was referred to by the Supreme 
Court in M.C. Mehta v. Kamal Nath. The doctrine extends to 

natural resources such as rivers, forests, sea shores, air etc., 

for the purpose of protecting the eco-system. The State is 

holding the natural resources as a trustee and cannot commit 

breach of trust. 

 

Inter-Generational Equity  

Principles 1 and 2 of the 1972 Stockholm Declaration 

refer to this concept. Principle 1 states that Man bears solemn 

responsibility to protect and improve the environment for the 

present and future generations. Principle 2 states that the 

national resources of the Earth must be safeguarded for the 

„benefit of the present and future generations through careful 
planning or management, as appropriate‟. Principle 3 of the 
Rio Declaration, 1992 also states that the right to development 

must be fulfilled so as to equitably meet developmental and 

environmental needs of present and future generations. 

 

5. Recommendations 

In view of the involvement of complex scientific and 

specialized issues relating to environment, there is a necessity 

to have separate „Environment Courts‟ manned only by the 

persons having judicial or legal experience and assisted by 

persons having scientific qualification and experience in the 

field of environment. Also what we call for is a speedy justice 

when it comes to trials related to the environment. Any delay in 

a criminal matter may break the Right of a single person, 

however a delay in such matters can put the rights of millions 

at stake. Further it should also be note that the penalties 

awarded in the breach of certain duties should be increased to 

atleast a point where people affected can get a proper and 

adequate compensation. Most importantly, the legislators 

should remember that we aren‟t filling our racks with the rules 
and acts, we need to have a basic rule and allow the judiciary 

to interpret in the best way they can. 

 

6. Conclusion 

The right to live in a healthy environment as part of Article 

21 of the Constitution was also recognized in the case of Rural 

Litigation and Entitlement Kendra vs. State of U.P., AIR 1988 

SC 2187 Popularly known as Dehradun Quarrying Case. It 

involved issues relating to environment and ecological 



Special Issue Jan-2019             Host Institute: Department of Chemistry, Physics & Bio Sciences, Ideal College of Arts & Sciences (A), Kakinda  

National Seminar on “Study on Interaction between Human Society and Natural Environment & Natural Resource Management”               27 | Page 
[UGC Sponsored] 

balance. The R.L. & E. Kendra and others in a letter to the 

Supreme Court complained about the illegal / unauthorized 

mining in the Missouri, Dehradun belt. As a result, the ecology 

of the surrounding area was harmfully affected and it led to the 

environmental disorder. 

 

Further the right to environment is often associated with 

human right, mostly right to live. Right to life is guaranteed as 

a fundamental right under article 21. In order to live a healthy 

life it is of utmost importance that our environment and 

surroundings be pollution free and clean. The flora fauna also 

impact the lives of individuals and can also be of utmost 

importance for survival. Therefore there is emergence of the 

concept of right to environment as a fundamental right as can 

be seen in various judgments Thus, in India, the judiciary has 

interpreted Art 21 to give it an extended meaning of including 

the right to a clean, safe and healthy environment. Class 

actions have been entertaining by the Supreme Court under 

Art 32 of the Constitution as being part of public interest 

litigation actions. The High Courts, also being granted this 

jurisdiction under Art 226 have intervened by passing writs, 

orders and directions in suitable cases, thereby giving birth to 

an incomparable environmental jurisprudence in the form of 

the constitutional right to healthy environment. 
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ABSTRACT 
 

India is one of the largest mobile network in the world. Telecom industry in India is increasing 
every year. Usage of mobile is now made necessary device in every ones life. As the industry is 
increasing drastically many companies had entered the market. due to the increase of number of 
players the tariff rates had come down to the all time low this made the network providers to 
concentrate on low income population thereby increasing the market share. Day by Day public 
and private companies are putting their efforts to improve their services. Due to the availability of 
different subscriber options and tariff rates which lead the consumers to switch between service 
providers. Mobile Number portability allows the users to switch operators without changing their 
mobile number. This study focus on customer switching behavior in telecommunication sector with 
reference to Vijayawada, Andhra Pradesh from this very most of the respondents satisfied with the 
mobile portability. 
 
Keywords: telecommunication sector, devices, company services, consmers etc. 
 

INTRODUCTION: 

Man and Communication are inseparable. Communication has different forms i.e., gestures, sign language, 
pictorial language etc. In ancient times, man could communicate only with those who were in front of him. 
Later on, he transformed it in many ways. The early stages of communication too far away people were done 
with the help of pigeons or man himself. This was a very risky and time taking. Moreover there was no 
guarantee of getting the reply immediately or maintaining the secrets. The next stage of communication owes its 
honour to the postal system. This brought a drastic change in human life. This was considered as the easiest and 
cheapest means of communication. The postal system also changed its shape and size with the time. The 
revolution in communication system took place after the invention of telephone by John L. Baird. With the help 
of the telephones, man can communicate very easily and get the required replies. This changed the man’s way 
of life. With the changing world and technology, man invented many things such as Cell phone, Internet etc. 
 In the present generation mobile phone is made as a necessary requirement in the daily life. with the increasing 
number of mobile users inturn made new mobile manufacturing companies enter into the industry. The Telecom 
industry is now majorly concentrating on low income group customers by reducing the tariff plans network 
providers are striving hard to improve their service and reach their best to the customers. 
 Mobile number portability provides freedom to customers to change their existing network to new network 
global leader introduction of MNP has witnessed immediate response from customers Singapore was the first to 
provide MNP 1997 followed by many other countries. In India MNP is first introduced in metro cities and 
group a Telecom zones on 31st December 2009 and later on 28 March 2010 to the remaining country MNP 
helps the user to change the network from the existing network without any extra charge. 
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Scope of the Study: 
1. The studies related to telecom service providers in Vijayawada region Andhra Pradesh 
2. Studies conducted to know the consumer switching behaviour in telecom industry of Vijayawada 
3. The study concentrates on finding the level of perception of consumers and providing suggestions to the 

service providers 
 
Research Problem: 
India is the third largest mobile network in the world with the increase in growth in the telecom sector. 
companies act no providing their best service to the customers MNP is a revolutionary change in the Telecom 
industry this study concentrates on the switching behaviour of customers in telecom sector. 
 
Sampling Universe: 
All the people who used mobile network are considered to be population 
 
Sampling Technique: 
Simple random sample is used to select a sample from the population to simple random sampling each and 
every sample in the population will have an equal chance of selection 
 
DATA COLLECTION: 

Primary Data: 
Primary sources are which the researcher collects data directly from the respondents questionnaire is used as the 
primary data collection method 
 
Secondary Data: 
Secondary sources are the sources which are collected from existing source was published material journals 
newspapers etc the secondary data in the story is collected from internet and newspapers etc. 
 
OBJECTIVES: 

1. To explore the factors affecting customers switching behavior in telecommunication sector 
2. To examine the attitude of customers regarding the services provided by Telecom operators 
3. Total value at directors of services offered by Telecom players. 
 
LITERATURE REVIEW IN BRIEF: 

A Study on Consumer Switching Behaviour in Cellular Service Provider: A Study with reference to Chennai: 
Far East Journal of Psychology and Business Vol. 2 No 2, February 2011: M.Sathish, K.Santhosh Kumar, 
K.J.Naveen, V.Jeevanantham, they have attempted to identify the factors that affects the consumers into 
switching the service provider. To find the major influences that goes into the decision of purchasing a SIM 
card, to find the likeliness of switching the service provider. The study reveals that call rates play the most 
important role in switching the service provider followed by network coverage; value added service, Consumer 
care and advertisement which plays the least important role.  
Canadian Cellular Industry: Consumer Switching Behaviour by Aneeta Sidhu (2002). The author of this paper 
finds out that customers with one year contract are more likely to switch. Customers find using their services as 
expensive. Whereas, customers who are attached to the service provider for a long time are less likely to switch. 
Some of the strategies have been identified like building value for the customers by providing them with better 
service and reliable reception. 
M. Satish, K.J Naveen, V. Jeevananthan, (2011) identified the factors that influence the consumers to switch the 
service providers. They concluded that there is a relation between switching the service provider and the factors 
like poor network coverage, frequent network Problem, High call rates, influence from family and friends. 
Richard Lee, Jamie Murphy (2005), explored determinants that cause mobile phone customers to transit from 
being loyal to switcher. They concluded that there are different factors which affect the Customers to switch 
from loyalty to switching intentions such as price, technical service quality, functional service quality, switching 
costs, etc. The result shows that price is the most important factor which affects the customers to switch 
loyalties to another provider. 
Jessy John (2011) explored the factors that influence customer loyalty of BSNL mobile customers. A Sample of 
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100 consumers who have BSNL mobile services in Jaipur city were surveyed to assess the reasons behind the 
hard core customer loyalty even in an environment with high quality alternatives. The author recommended that 
BSNL mobile service enterprises should work on its problems related to servers in order to further strengthen its 
customer satisfaction and loyalty. 
The issue of customer retention in telecommunication industry in Sri Lanka was studied by Silva, K.A (2009). 
The author found that the most important factor in continuing an existing service provider was the ability of the 
service provider to give value to the customer. This was followed by assurance and responsiveness. The least 
important factors were legal undertaking tangibility and payment terms. 
Hitesh Parmar and Jaidip Chaudhari (2012) surveyed 100 customers from Surat City to find out the comparative 
analysis of customer satisfaction before and after the adoption of Mobile Number Portability. Poor network 
facility of the previous service provider, better sms pack from new service provider and full talk time on 
recharge are some of the reasons for switching from one operator to another. 
Joseph and Joachim (2009) discussed switching cost and its relationship with customer retention, loyalty and 
satisfaction in the Nigerian telecommunication market. The author found that customer satisfaction positively 
affects customer retention and the switching cost affect significantly the level of customer retention. 
Muzammil, Sehrish and Adnan (2010) targeted various subscribers of telecom sector in Pakistan to identify the 
factors affecting customer satisfaction. The results showed that both the factors have significantly contributed 
towards customer satisfaction but comparatively price fairness had the larger impact on customer satisfaction 
than customer services. 
Manjeet Kaur and Amit Kumar Badgujjar (2015) observed in their study that all over the world Mobile number 
portability gaining lots of interest from a variable number of customers. It provides facility to new comers 
according to their need. Network that provides best calling plans, SMS plans, roaming plans and 3G internet 
services easily attracts the attention of peoples during portability process. Customers form three districts of Haryana 
(Jind, Rohtak and Sirsa) prefer prepaid connection. Present investigation indicates the customer perception and 
problems towards MNP and their level of satisfaction with mobile number portability. 
Kangangi (2011) investigated the effects of introduction of mobile number portability on the Kenyan mobile 
telephony industry. He identified the usage factors as customer base, intensity of competition, market maturity, 
marketing campaigns and speed of porting. 
Customer switching has become a critical issue facing mobile service firms. Customer switching refers to 
migration of users from one provider to another. In most service contexts, customer switching is associated with 
negative consequences such as declining market share and poor profitability (Keaveney, 1995). 
Dhaval Motwani (2016) has found that introduction of MNP has created the great competition among all the 
telecom company. Hence those who fail in providing the satisfactory service will surely lose their customers 
now. This perfect competition scenario stands as an advantage to the customer. It is very clear that those who 
provide superior service in terms of network, call rate, low call drops etc will surely gain the customer and 
maximum customers will switch over to their network. MNP has also created a great hype and buzz in the 
market which will keep the service providers on their toes. Thus, in spite of the late introduction of MNP in our 
country, it has significantly affected the way the business is done. 
Muruganandam, D. & Gopalakrishnan, S. (2013) 63 in the study brings out subscribers preference of Mobile 
Number Portability (MNP) in Coimbatore city. The main objective of this study is to know the subscriber 
inclination and major influencing factor for preferring a particular operator. As per the study, most of the 
respondents are not aware about the MNP process. Also it says that the major reason for dissatisfaction is poor 
network scope in the city. 
 
Table and graph showing percentage use of smart mobiles by the respondents?  
 

Table 

S.no Ratings Number of Respondents Percentage 

1 Yes 305 97.14 

2 No 9 2.86 

 Total 314 100 
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Chart 

 
 
Interpretation: 
From the above table and chart it is observed that out of 314 respondents 305 respondents are using the smart 
mobiles and 9 respondents are not using the Smart mobile. 
 
Table and graph showing average montly expenditure on mobile bills of a respondents? 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 Below Rs200 129 41.08 
2 Rs200-Rs300 107 34.07 
3 Rs500-Rs1000 49 15.60 
4 Above1000 29 9.25 
 Total 314 100 

 
Chart 

 
  
Interpretation: 
From the above chart and table it is observed that out of 314 respondents the expenditure of the respondents on 
bills are as follows below 200 are 129, 200-300 are 107, 500-1000 are 49, above 1000 are 29 respondents. 
 

Table and graph showing network services that are currently used by the respondents? 
 

Table 

S.No Company Name Number of Respondents Percentage 
1 jio 95 30 
2 Airtel 92 29 
3 idea 30 10 
4 bsnl 47 15 
5 Others 50 16 
 Total 314 100 
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Chart 

 
 
Interpretation: 
From the above table and chart it is observed that out of 314 respondents jio cellular services are used by 95 
respondents, airtel cellular services used by 92 respondents, idea cellular services are used by 30 respondents, 
bsnl cellular services are used by 47 members, others cellular services are used by 50 respondents.  

 
Table an graph showing that kinds of connections that are using by the respondents?  
 

Table 

S.No Connections Number of Respondents Percentage 
1 Corporate 24 7.65 
2 Postpaid 65 20.71 
3 Prepaid 208 66.24 
4 Any other 17 5.40 
 Total 314 100 

 
Chart 

 
 
Interpretation: 
From the above table and chart it is observed that out of 314, 24 respondents are use corporate connection, 65 
respondents use postpaid, 208 respondents use prepaid connection, 17 respondents use other connections.  
Table and graph showing period of respondents in current service providers? 
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Table 

S.No Customer Period Number of Respondents Percentage 
1 Less than 1 year 80 25.48 
2 1-3 years 126 40.13 
3 3-5 years 52 16.57 
4 Above 5 years 56 17.82 
 Total 314 100 

 
Chart 

 
 
Interpretation: 
From the above table and chart it is observed that out of 314 respondents, period of consumers in current 
service provider for less than 1 year is 80 , 126 are 1-3 years, 52 are 3-5 years, 56 are above 5 years. 
 
Table and graph showing respondents satisfaction level on customer service centers? 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 Highly Satisfied 145 46 
2 Satisfied 83 26.4 
3 Either nor Dissatisfied 58 18.4 
4 Dissatisfied 28 9.2 
 Total 314 100 

 
Chart
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Interpretation: 
From the above table and chart it is observed that out of 314 respondents, 145 respondents are highly satisfied 
with customer service centers, 83 are satisfied, 58 are neutral and 28 are dissatisfied. 
 
Table and graph showing satisfaction level of respondents with network coverage? 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 Highly Satisfied 145 46.3 
2 Satisfied 83 26.4 
3 Either nor Dissatisfied 58 18.4 
4 Dissatisfied 28 8.9 
 Total 314 100 

  
Chart 

 
 
Interpretation: 
From the above table and chart it is observed that out of 314 respondents, 145 respondents are highly satisfied 
83 are satisfied, 58 are neutral and 28 are dissatisfied with network coverage 
 
Table and graph showing respondents satisfaction level with overall experience of current service provider? 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 Highly Satisfied 126 40.13 
2 Satisfied 80 25.48 
3 Either nor Dissatisfied 52 16.57 
4 Dissatisfied 56 17.82 
 Total 314 100 

  
Chart 
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Interpretation: 
From the above table and chart it is observed that out of 314 respondents, 126 respondents are highly satisfied, 
80 are satisfied, 52 are neutral and 56 are dissatisfied with overall experience with service provider.  
 
Table and graph showing respondents aware of recent implementation of mobile number portability? 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 Yes 268 85 
2 No 46 15 
 Total 314 100 

 
Chart 

 
 
Interpretation: 
From the above table and chart it is observed that out of 314 respondents, 268 respondents are aware of Mobile 
Number Portability and 46 respondents are not aware 
 
Table and graph showing feeling of respondents about MNP process? 
 

Table 

S.No Feeling of Customers Number of Respondents Percentage 
1 Convenient 162 51.59 
2 Lengthy Process 22 19.74 
3 Need some changes 35 11.7 
4 Easy to use 95 16.97 
 Total 314 100 

  
Chart 
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Interpretation: 
From the above table and chart it is observed that out of 314 respondents, 162 respondents feel that MNP is a 
convenient process, 62 feel as lengthy process, 37 feel that it need some change and 53 feel that it is easy to use.  
 
Table and graph showing consumer satisfaction with minimum switching period through MNP? 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 Highly Satisfied 62 19.74 
2 Satisfied 162 51.59 
3 Either nor Dissatisfied 53 16.97 
4 Dissatisfied 37 11.7 
 Total 314 100 

Chart 

 
Interpretation: 
From the above table and chart it is observed that out of 314 respondents, 62 respondents are highly satisfied, 
162 are satisfied, 53 are neutral and 37 are dissatisfied with minimum switching period in MNP 
 
Table and graph showing impact of MNP on Quality of service provided by the network provider. 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 High impact 197 63 
2 Moderate 68 22 
3 Low impact 39 12 
4 No impact 10 3 
 Total   

Chart 

 
Interpretation: 
 From the above table and chart it is observed that out of 314 respondents, 197 respondents say that MNP shows 
high impact on quality of service, 68 respondents say MNP has moderate impact, 39 and 10 respondents say 
that MNP has low and no impact.  
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Table and graph showing consumer experiment by changing the operator 
 

Table 

S.No Ratings Number of Respondents Percentage 
1 Yes 280 89.17 
2 No 34 10.83 
 Total 314 100 

 
Chart 

 
 
Interpretation: 
From the above table and chart it is observed that out of 314 respondents, 280 respondents make an experiment 
with MNP and 34 are not. 
 
FINDINGS: 

 Maximum no of respondents core objective of having mobile phone is to be in touch with friends and family 
followed by official purpose. 

 There is an almost equal market share of JIO and AIRTEL followed by IDEA,BSNL and others. 
 Smart phones are utilized more by the respondents. 
  Maximum no of respondents are satisfied with their current mobile service provider equally followed by 

highly satisfied and neutral. 
 Most of the respondents perceives mobile portability as a convenient process. In addition to this, minimum of 

the respondents found it as a easy way to shift to the most user friendly mobile service provider. 
 Majority of the respondents agreed with the fact that MNP has a powerful impact on its service quality & 

companies now lay more focus on its quality improvement. 
 Majority of the respondents are using prepaid services.  
 Majority of the respondents used MNP services as an experiment. 
 Majority of respondents are very much satisfied with the switching period in MNP.  
 
SUGGESTIONS: 

 Operator should more focus on maximizing the relevance of subscribers profile, interest, prepaid balance, past 
behavior. 

 Network operators should offer long term benefits staggered over a period of time. 
 It is clear that different groups have different switching behavior , age, gender, marital status and brand have 

significant dependency on those who switch. 
 Customer care service need to be updated by providing extra options to customers.  
 Operator should give the advertising on TV. Radio, newspaper with attractive packages. Which leads to use MNP. 
 In high competitive market operator should provide discount offer and value added pack which help win back 

the subscribers. 
 More focus is also needed to create awareness on MNP. 
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CONCLUSION: 

Information technology has brought tremendous changes in the present socio-economic environment. The 
telecommunication services in India have increased share. The importance for mobile services in India is 
increasing substantly. The entry of private sector in the field of communication industry has intensified the 
competition. Therefore, the knowledge of “what the customer thinks” and “what consequently would contribute 
to his satisfaction”, is at the requirement of the marketer’ Telecommunication sector is getting in to new shape 
day by day. Technology is going on updating in the field of telecommunication. 
I have found that the Major factors for the choosing a mobile service provider are call rate and network service 
quality. In the era of Mobile Number Portability most of the respondents are still satisfied or else having the 
neutral response with their current mobile service provider. 
I have found that the respondents are having positive perception towards mobile network service providers as 
well as mobile number portability because they think that mobile number portability will improve the quality of 
service offered by the mobile network service provider. 
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I N T R O D U C T I O N

Danazol is a synthetic steroid derived from ethisterone. It

is a white to pale yellow crystalline powder, practically insoluble

in water and sparingly soluble in alcohol. Chemically, Danazol

is 17α-pregna-2,4-dien-20-yno[2,3-d]isoxazol-17-ol (Fig. 1).

Danazol is a medication which is used in the treatment of endo-

metriosis, fibrocystic breast disease, hereditary angioedema,

and other conditions [1]. Literature survey revealed that few

analytical methods have been developed for the estimation of

danazol in formaceutical formulations [2-6].

N

O

H

OH

H H

Fig. 1. Structure of danazol

QC laboratories in developing countries frequently prefer

visible spectrophotometry as a quantitative method for deter-

mination of pharmaceutical drugs. In view of the suitability,

A simple, sensitive, selective, accurate and economical spectrophoto-

metric method has been described in the present work for the deter-

mination of danazol in bulk drug and pharmaceutical formulations

(tablets). Method is based on the formation of yellow coloured ion-

association complex between danazol and alizarine red S in acid

medium followed by its extraction with chloroform, exhibiting absorption

maximum at 430 nm, and obeying Beer′s law in the concentration

range of 5-30 µg/mL. Statistical analysis of the results of the proposed

method reveals high accuracy and good precision. The proposed method

could be successfully extended to the commercial pharmaceutical

formulations containing danazol.

A B S T R A C T



sensitivity and simplicity, ion association complex formation

[7-12] and oxidation [13,14] are the popular reactions among

various existing techniques used for estimation of pharma-

ceutical drugs by using visible spectrophotometry. Lone pair

of electrons present in hetero atom (like nitrogen) of pharma-

ceutical drugs aids in formation of ion association complex.

Cations are yielded due the attraction of proton(s) by these

lone pair of electrons.

Alizarin Red S is a water soluble dye. Anion is formed by

the hydrolysis of alizarin red S in aqueous medium. Ion assoc-

iation complex is generated from these oppositely charged ions

[10]. Spectrophotometric measurement of organic phase absor-

bance can be done after extracting the developed ion association

complex in organic solvent [9].

One more added advantage of ion association complex is

its applicability for exact measurement of targeted API′s in

the presence of many other formulation constituents. Taken

into the consideration of the above mentioned advantages,

current method helps to develop a method which is based on

the development of a soluble ion-pair complex between drug

cation and anionic form of alizarin red S dye, an anionic dye.

The formed ion-association complex was extractable in an

organic solvent like chloroform.

E X P E R I M E N T A L

Teccomp UV-2301 double beam UV-visible spectrophoto-

meter was used to carry out spectral analysis and the data was

recorded by Hitachi software. Standard cuvettes of 10 mm path

length are used for analysis. Sonicator (1.3 L) Ultrasonicator

was used for sonicating the standard and formulation sample.

Standard and sample drugs were weighed by using Denver

electronic analytical balance (SI-234).

Working standard sample danazol was obtained from

Hetero Labs Pvt. Ltd., Hyderabad, India, formulation sample

was purchased from local pharmacy. All the chemicals and

solvents were of AR grade and purchased from Fine Chem

Industries, Mumbai, India.

Identification of suitable solvent: The drug danazol was

soluble in methanol, water and partially soluble in acetonitrile.

By solubilizing the drug in different solvents in different

concentrations like HCl, NaOH, all the solvents were scanned

in the UV region and identified the absorption maxima for all

the soluble solvents. It was found that at a solvent ratio of

methanol and acetonitrile in the ratio of 75:25 were found to

be most suitable solvent.

Preparation of standard drug solution: Danazol (100 mg)

was accurately weighed and dissolved in 5 mL diluent then

transferred to a 10 mL volumetric flask sonicate it for 5 min,

finally volume was made up to the mark with same solvent to

make 1000 µg/mL stock solution. From this 1 mL was again

diluted to 10 mL to get a concentration of 100 µg/mL solution.

This solution was used as standard stock solution.

Preparation of sample solution: Ten tablets were weighed

and powdered. The amounts of tablet powder equivalent to

100 mg of danazol was weighed accurately and transferred to

5 mL solvent and kept for 15 min in sonicator and volume was

made up to mark with same diluent in 10 mL volumetric flask.

The solution was then filtered through Whatmann filter paper

# 41. This filtrate was diluted suitably with diluent to get the

solution of 1000 µg/mL concentration. Then from the serial

dilutions to prepare a concentration of 10 µg/mL. The absor-

bance was measured against blank. The drug content of the

preparation was calculated using standard calibration curve.

Preparation of alizarin red S reagent: Alizarin red S

(200 mg) was weighed accurately and dissolved in 100 mL of

hot distilled water.

Hydrochloric acid solution: Concentrated hydrochloric

acid (8.6 mL) was measured accurately and taken in 1000 mL

volumetric flask containing 500 mL of water. Then the final

volume in volumetric flask was made upto the mark with water.

Method development: Standard drug (100 µg/mL) was

taken in a 250 mL separating funnel, 6 mL of hydrochloric acid

solution and 2 mL of alizarin red S were added. The content

in the separating funnel was made upto 15 mL with water.

The colour complex formed in the aqueous layer was extracted

with 10 mL chloroform. The colour extracted in chloroform layer

was compared with the similar black solution prepared without

drug. Then the absorbance′s of formed colour was scanned in

the visible region i.e. 800-400 nm against a reagent blank and

identify the wavelength maxima for developed colour.

R E S U L T S A N D   D I S C U S S I O N

Danazol is a synthetic steroid derived from ethisterone

and prescribed for the treatment of endometriosis, fibrocystic

breast disease, hereditary angioedema and other conditions.

Spectrophotometry is considered as the most convenient analy-

tical technique in pharmaceutical analysis because of its inherent

simplicity and availability in most quality control and clinical

laboratories. However, danazol not possess chromophore in

its molecule, which is the essential requirement for the direct

or indirect spectrophotometric analysis.

Based on the structure of drug danazol, A colour conversion

method was applied for the estimation of drug in visible region.

The drug shows positive reaction with alizarin red S dye

solution. Then the absorbance′s of formed colour was scanned

in the visible region i.e. 800-400 nm against a reagent blank

and identified the wavelength maxima for the developed colour.

The wavelength scan spectrum is shown in Fig. 2. The developed

colour for the formation of colour complex with dye and drug

shows maximum absorbance at 457 nm. Hence, further studies
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Fig. 2. Wavelength scan spectra in visible method
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for the method developed for the analysis of danazol were carried

at suitable wavelength of 457 nm.

Linearity: The absorbance of all the formed colour was

measured and calibration curve was constructed with concen-

tration against absorbance. Good linearity was observed within

the concentrations under the study. Linearity range (Fig. 3)

was found to be 5-30 µg/mL and linear equation was found to

be y = 0.029x + 0.059. The results are shown in Table-1.
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Fig. 3. Calibration curve in visible method for danazol

TABLE-1 
LINEARITY RESULTS IN UV METHOD 

S. No. Concentration (µg/mL) Absorbance 

1 5 0.213 

2 10 0.353 

3 15 0.511 

4 20 0.652 

5 25 0.806 

6 30 0.958 

 
Precision:  Precision of the method was determined by

repeatability (intraday precision) and intermediate precision

(interday precision) of standard solution. Precision was deter-

mined in six replicates of standard solution for the developed

procedure. Then the resultant absorbance was measured using

spectrophotometer at the proposed wavelength for the corresp-

onding methods. Same procedure was followed for intraday

precision also. %RSD of both precisions (intra and interday

precisions) in the proposed methods were calculated and found

to be within the acceptance limit of 0.576 for intraday precision

and 0.963 for interday precision. Results of the precision are

shown in Tables 2 and 3 for intra and interday precision,

respectively.

Accuracy: The accuracy of a method is expressed as the

closeness of agreement between the found value and reference

value. It is determined by calculating the percentage relative

error between the measured and added concentrations of danazol.

TABLE-2 
INTRADAY PRECISION RESULTS 

Sample Concentration 
Trial  
No. 

Absorbance RSD 

1 0.652 

2 0.651 

3 0.655 

4 0.659 

5 0.652 

D
an

az
o

l 

2
0

 µ
g

/m
L

 

6 0.648 

0.576 
(acceptance 

criteria  

≤ 2.0 %) 

 

TABLE-3 
INTERDAY PRECISION RESULTS 

Sample Concentration 
Trial  
No. 

Absorbance RSD 

1 0.659 

2 0.651 

3 0.655 

4 0.643 

5 0.648 

D
an

az
o

l 

2
0

 µ
g

/m
L

 

6 0.644 

0.963 
(acceptance 

criteria  

≤ 2.0 %) 

 
Results of the recovery are shown in Table-4. The % recovery

was found to be in the range of 98.55 to 101.18 % in 50, 100

and 150 % spiked levels confirmed that the method is accurate.

TABLE-4 
RESULTS OF THE RECOVERY 

Accuracy 

Recovery 
(%) 

Target 
conc. 

(µg/mL) 

Spiked 
conc. 

(µg/mL) 

Final 
conc. 

(µg/mL) 

Absorbance 
found 

Assay 
(%) 

10 5 15 0.251 98.82 

10 5 15 0.256 100.79 50 

10 5 15 0.257 101.18 

10 10 20 0.324 98.48 

10 10 20 0.327 99.39 100 

10 10 20 0.331 100.61 

10 15 25 0.415 100.24 

10 15 25 0.411 99.28 150 

10 15 25 0.408 98.55 

 
Ruggedness: For ruggedness test of danazol, analysis was

performed by different analyst. Only one parameter was changed

in each experiment. Each deliberate small change was analyzed

six independent series containing 20 µg/mL danazol. These

results were compared statistically and no difference between

results was observed. Therefore, the method is rugged to the

small changes in experimental conditions. The results are shown

Table-5.

TABLE-5 
RESULTS OF THE RUGGEDNESS 

Sample Concentration 
Trial  
No. 

Absorbance RSD 

1 0.661 

2 0.658 

3 0.663 

4 0.655 

5 0.643 

D
an

az
o

l 

2
0

 µ
g

/m
L

 

6 0.661 

1.116 
(acceptance 

criteria  

≤ 2.0 %) 

 
Limit of detection and limit of quantification: LOD

was obtained with 0.03 µg/mL for danazol. Limit of quanti-

fication (LOQ) is generally determined by the analysis of samples

with known concentration of analyte and by establishing the

minimum level at which the analyte can be quantified with accep-

table accuracy and precision. LOQ was found to be 0.10 mg/

mL for danazol.

Formulation assay: Danazol in six different dosage forms

was analyzed through the procedure as explained in the tablet

solution. Analysis was performed under optimum conditions.
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Each prepared solution was analyzed for seven independent

determinations and each series were analyzed thrice. From

the absorbance values, % assay was calculated and found to be

more than 98 % assay for the developed method. This indicates

that the method can be successfully applied for the estimation

of drug in bulk and pharmaceutical dosage forms. The results

of  formulation assay is given in Table-6.

TABLE-6 
FORMULATION ASSAY RESULTS OF DANAZOL 

Available 
form 

Label 
claim 

Concentration 
(µg/mL) 

Amount found 
(µg/mL) 

Assay 
(%) 

Tablet 100 mg 100  99.05 99.05 

 

Conclusion

The proposed visible spectrophotometric method was vali-

dated and found to be simple, sensitive, accurate, reproducible,

precise, rugged and relatively inexpensive. The developed

method can be easily applied for the routine quality control

analysis of danazol in bulk and pharmaceutical preparations.
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I N T R O D U C T I O N

Satranidazole {1-methylsulfonyl-3-(1-methyl-5-nitro-2-

imidazolyl)-2-imidazolidinone} (Fig. 1) is a nitroimidazole

derivative and widely used as antiprotozoal agent in the treat-

ment of amoebiasis [1]. Literature survey revealed that few

analytical methods have been developed for the determination

of satranidazole in pharmaceutical formulations and biological

materials include spectrophotometric [2-5], HPLC [6-11],

HPTLC [12,13] and electron-capture gas chromatographic

determination [14].

NN
S

O

O
O

N

N

O2N

Fig. 1. Structure of satranidazole

Previously reported spectrophotometric methods [2,4] for

the determination of satranidazole in pharmaceutical formu-

lations and biological materials were complicated and not econo-

mical. The aim of the present study is to develop a relatively

simple, sensitive, validated and low-cost visible spectropho-

tometric method for the determination of satranidazole in bulk

drug and pharmaceutical dosage form.

A simple, selective, accurate and low-cost spectrophotometric method

has been described for determination of satranidazole in bulk and

pharmaceutical formulations. The developed method involves the

formation of chloroform extractable colored ion-association complex

of satranidazole with Tropaeolin OOO (TPooo). The extracted colored

complex showed absorbance maximum at wavelength 484 nm and

obeying Beer′s law in the concentration 4-20 µg mL-1 with the

correlation coeffiecent of 0.9998. The results of statistical analysis of

the proposed method reveals high accuracy and good precession. Thus,

the proposed method can be used commercially for the determination

of satranidazole in bulk and pharmaceutical formulations.

A B S T R A C T



In quality control laboratories of the developing countries,

the mostly adopted quantitative method for determination of

pharmaceutical drugs is visible spectrophotometry. Among the

different reactions engaged in visible spectrophotometric

estimation of pharmaceutical drugs, ion association complex

[15-20] formation and oxidation [21,22] methods are found

to be acceptable and sensitive methods. In addition, the former

is very easy to accomplish. Out of all the existing various tech-

niques, formation of coloured ion association complex is a

prevalent methodology for the determination of pharmaceutical

drugs in a quantitative manner. Ion association complex forma-

tion method can be easily extended for all such pharmaceutical

drugs holding at least one hetero atom (like nitrogen or oxygen)

having lone pair of electrons. So, such compounds are proto-

nated due to acceptance of proton(s) and yield cations. Acidic

dyes undergo hydrolysis in aqueous medium to form anions

and are capable to promote the generation of an ion association

complex with the cationic form of the drug [18].

Tropaeolin OOO (TPooo) is an azo dye and its chemical

name is 4-(4-hydroxy-1-naphthylazo)benzenesulfonic acid

sodium salt. Other names of it are Orange I, α-naphthol orange

and acid orange 20. The sodium sulfonate group of TPooo

experiences ionization in acidic medium to result in a negat-

ively charged anion. The so formed ion association complex

is extractable in organic solvent and absorbance of organic

phase can be measured spectrophotometrically [17]. The added

gain of ion association complex is its application for precise

determination of target compound in spite of the API′s existence

with various formulation constituents. Driven by the advantages

mentioned above, the present proposed study enlightens to

establish a process, that is grounded on formation of a soluble

ion-pair complex with the dissociated form of an acidic chromo-

genic dye like Tropaeolin OOO.

E X P E R I M E N T A L

An Elico, UV-visible digital spectrophotometer [SL-159]

with 1 cm matched quartz cells was used for the spectral and

absorbance measurements. For pH measurements, an Elico

LI-120 digital pH meter was used. All the reagents used in this

assay were of analytical grade and the reagent solutions were

prepared using double distilled water.

Preparation of standard drug solutions: The pharma-

ceutical grade pure sample of satranidazole (99.56 %) was

procured from Celon Laboratories Limited, India. The stock

solution (1.0 mg mL-1) of satranidazole was prepared by disso-

lving 100 mg of drug in 10 mL of methanol and made up to

100 mL with distilled water to get a clear solution. Appropriate

volumes of this stock solution were diluted step wise to get

the working standard solutions with concentrations of 80 µg/

mL for method.

Preparation of tablets solution: About 10 tablets of

SATROGYL (300 mg) were pulverized to fine powder and the

powder equivalent to 100 mg of satranidazole was accurately

weighed and transferred into a 100 mL calibrated flask, 60

mL of methanol was added and the contents shaken thoroughly

for 15-20 min to extract the drug into the liquid phase. The

volume was finally diluted to the mark with water, mixed well

and filtered through Whatmann filter paper No. 41. The filtrate

was made up to mark with distilled water in a 100 mL volu-

metric flask. A suitable volume of this filtrate was accurately

diluted with water and this solution was used for the determi-

nation of satranidazole as per the recommended procedures.

Preparation of reagents

TPooo (0.1 % w/v): Aqueous solution of TPooo dye

solution was prepared by dissolving 100 mg dye in 100 mL of

double distilled water.

0.1 N HCl: Prepared by dissolving 8.6 mL of HCl in 100

mL of double distilled water.

Recommended procedures: Aliquots of standard satrani-

dazole (80 µg mL-1) solution ranging from 0.5-2.5 mL were

transferred into a series of 125 mL separating funnels. To that

2 mL of TPooo (0.1 %) and 1.0 mL of 0.1 N HCl were added

and the total volume of aqueous phase was made up to 10 mL

with distilled water. To each funnel, about 10 mL of chloroform

was added and the contents were shaken for 2 min. Later, the

two phases were allowed to separate and the absorbance of

chloroform layer was measured at 484 nm against the corresp-

onding reagent blank. The amount of satranidazole present in

the sample solution was computed from its calibration curve

(Fig. 2).
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Fig. 2. Absorption spectra of satranidazole

R E S U L T S A N D   D I S C U S S I O N

Optimization of experimental conditions: The optimum

conditions were fixed based on the study of effects of various

parameters viz., type of acid, conc. of acid, conc. of dye (TPooo),

shaking time, temperature, choice of organic solvent, ratio of

organic phase to aqueous phase, intensity and stability of the

coloured species in organic phase. Controlled impediments were

performed by varying one and fixing the other parameters.

Then absorbance was measured at λmax (484 nm) for a series

of solutions and the results are incorporated in Table-1.

Optical characteristics: The proposed method is validated

as per the existing ICH guidelines [23,24]. The Beer′s law and

24  Kumar et al.



Ringbom plots of the proposed methods were recorded

graphically (Figs. 3 and 4). Regression analysis of the Beer′s
law data using the method of least squares was made to evaluate

the slope (b), intercept (a) and correlation coefficient (r2) for this

method and the values are presented in Table-2. The values of

optical characteristics (Beer′s law limits, molar absorptivity

and Sandell’s sensitivity) for method are also given in Table-2.
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TABLE-2 
RESULTS OF OPTICAL, REGRESSION, PRECISION  

AND ACCURACY OF THE PROPOSED METHOD 

Parameter Tpooo 

λmax (nm) 484 

Beer’s law limits (µg/mL) 4.0-20.0 

Molar absorptivity (1 mol–1 cm–1) 6.946 × 103 

Sandell’s sensitivity (µg cm-2/0.001 absorbance unit) 0.12455 

Optimum photometric range (µg/mL) 6.0 -18.0 

Regression equation (Y = a + bc); slope (b) 0.0219 

Intercept (a) 0.0066 

Correlation coefficient (r) 0.9998 

Standard deviation on intercept (Sa) 1.2792 × 10-4 

Standard deviation on slope (Sb) 2.2174 × 10-4 

Standard error on estimation (Se) 2.8048 × 10-3 

LOD (µg/mL) 0.0173 

LOQ (µg/mL) 0.0579 

Relative standard deviation (%)* 1.278 

% Range of error (confidence limits)  

0.05 level 1.069 

0.01 level 1.581 

*Average of six determinations considered 

 
Precision: The precision of the proposed method was ascer-

tained from the absorbance values obtained by actual deter-

mination of six replicates of a fixed amount of satranidazole.

The % RSD (percent relative standard deviation) and percent

range of error (at 0.05 and 0.01 confidence limits) was calcul-

ated for the proposed method (Table-2).

Accuracy: The accuracy was evaluated as percentage relative

error between the measured concentrations and taken concen-

trations for satranidazole. The results obtained are compiled

in Table-2.

Analysis of pharmaceutical formulations: The proposed

method was applied to determine satranidazole in commercial

brand (Satrogyl, 300 mg). The results were compared with

those of the literature method. Statistical analysis of the results

using Student's t-test for accuracy and F-test for precision

revealed no significant difference between the proposed methods

and the literature method at the 95 % confidence level with

respect to accuracy and precision. The results of the proposed

methods are summarized in Table-3.

Chemistry of the colored species: Satranidazole consists

of different analytically useful functional groups such as nitro

group in the imidazole system and tertiary nitrogen group of

TABLE-1 
OPTIMUM CONDITIONS ESTABLISHED IN METHOD-TPooo FOR SATRANIDAZOLE 

Parameter Optimum range 
Conditions in 

procedure 
Remarks 

λmax (nm) 
480-490 484 – 

Effect of volume of dye TPooo  0.5-3.0 mL 2.0 mL 2.0 mL of TPooo of dye was necessary for covering the broad range 
of Beer’s law limits. 

Choice of organic solvent for 
extraction of colored complex 

Chloroform Chloroform CHCl3 was preferred for its selective extraction of the colored drug-
dye complex from the aqueous phase. 

Effect of shaking time (min) 1-5 min 2 min Constant absorbance values were obtained for the shaking period of 
1-5 min. 

Effect of temperature (°C) on the 
colored species 

Laboratory 
temperature  

(28 ± 5) 

Laboratory 
temperature 

(28 ± 5) 

At low temperature (< 20 °C) and at high temperature (>35 °C) the 
extraction of the colored species was found to be improper and the 
stability of the colored species was found to be very less. 

Stability of the colored species – 60 min The colored species after separation from organic phase was stable 
for 60 min, after wards the absorbance gradually decreases. 
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TABLE-3 
ASSAY AND RECOVERY OF SATRANIDAZOLE IN DOSAGE FORM 

Proposed method 
Pharmaceutical 

formulation 
Labeled amount 

(mg) Amount found  
mean* ± S.D (mg) 

T value F value 

Found by reference 
method** ± S.D (mg) 

% Recovery by 
proposed method 

Satrogyl 300.00 299.95 ± 0.79 0.33 1.300 299.99 ± 0.204 99.96 ± 0.18 

*Average ± standard deviation of six determinants the t and F- values refer to comparison of the proposed method.  

Theoretical values at 95 % confidence limits t = 2.571 and F = 5.05. 

*Average of six determinations. **Reference Method – [Ref. 2] 

 

varied reactivity and it is difficult to say the exact nature of

the existing coloured species of reasonable stability in each

one of the proposed method formed with the chromogenic

reagents. Reaction involved is ion pair association complex

with the positive charge of the basic drug (protonated amino

group in satranidazole) with the negative charge of acidic dye

TPooo. The chemistry of coloured species formed in proposed

method for the assay of satranidazole has been presented in Fig. 5.

Conclusion

A new visible spectrophotometric method for determi-

nation of satranidazole has been developed using chromogenic

dye reagent Tropaeolin OOO (TPooo). The method was found

to be simple, cost effective, sensitive and reproducible. From

the analytical data reported, the LOD and LOQ values reported

by the proposed method indicating high sensitivity of the

proposed method. The simplicity, selectivity and robustness

achieved by the proposed methods advocate their applicability

in routine quality control of satranidazole tablets.
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Abstract. In this paper we give some characterization of minimal distributive semi 

lattice and proper filter in directed above semi lattice. Also this manuscript illustrates 

several principal results concerning congruence kernels of minimal distributive semi 

lattice S and provides a necessary and sufficient condition for a semi lattice 

congruence ≡ on Sis a * congruence. And also established a necessary and sufficient 

condition of an ideal of minimal distributive semi lattice S is a kernel ideal of semi 

lattice S. 

Key words: Semi lattice, minimal distributive semi lattice, kernel, ideal, congruence. 
    Introduction: The class of semi lattices and distributive semi lattices are studied by many authors. 

We   refer the readers to [5, 9] for distributive semi lattice. The minimal distributive semi lattice is an 

extension of class of distributive semi lattices. By semi lattice, we mean a meet semi lattice in this 

paper. Ideal and filters play an important role in semi lattices. Blyth [7 ] showed results related to 

congruence kernels and co kernels exists in semi lattice and hence  they did not depend on distributive 

nor on the existence of unions. This manuscript illustrates several principal results concerning 

congruence kernels of minimal distributive semi lattice S and provides a necessary and sufficient 

condition for a semi lattice congruence ≡ on Sis a * congruence. And also established a necessary and 
sufficient condition of an ideal of minimal distributive semi lattice S is a kernel ideal of semi lattice S. 

 

1. Preliminaries 
1.0.  Gratzer [3]: Definition: An element a

*
 is pseudo complement of an element a  in a semi 

lattice if and only if a ∧ a
*
 =0 and for  a ∧ x =0, implies x ≤ a

*
. 

1.1.  Pseudo complement semi lattice:- A meet semi lattice S with 0 is said to be pseudo 

complemented semi lattice if and only if for a in S, a* is a pseudo complement of a in S. The 

pseudo complement of 0 is the largest element 1. 

1.2.  Gratzer [4] Theorem: Let S be a pseudo complemented semi lattice W= { a
*
 / a∈ S} ( be set 

of all pseudo complements). Then the partial ordering of S partially orders W and makes W in 

to a Boolean lattice for a, b ∈ W, we have a∧ b ∈ W and join in W is described by a∨ b = (a
*
 ∧ 

b*)*. 

1.3.  Gratzer [4]. Result: Let L be a pseudo complemented semi lattice and for a, b ∈ L, ( a ∧ b)
*
 = 

(a
**

 ∧ b)
*
 = (a

**
 ∧ b

**
)

*
. 

1.4.  Blyth[7]. Definition: If ( S, ∧,*,0) , is a pseudo complemented semi lattice,  then  a * 

congruence we mean that  a semi lattice congruence ≡,  that satisfies the condition x ≡ y, 

implies x* ≡ y* for all x, y ∈ S. 

 

1.5.  Minimal distributive semi lattice: A semi lattice S with 0 is called minimal distributive semi 

lattice, if p∧ q = p ∧ r = 0, then p ∧ t =0 for some t≥ q, r. for any p, q, r ∈ S 
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Example:    

 
                         1 

                c 
                   

                                 b                                  
                  a           

                           0 
In this example,  S ={ 0,a,b,c,1} is a minimal distributive semi lattice since a∧ b=0 =a∧ c, 

implies a∧1 =0 for 1 ≥ b, c. Similarly b∧ c=0 =b∧ a, implies b∧1 =0 for 1 ≥ c, a and       c∧ 

a=0 =c∧ b, implies b∧1 =0 for 1 ≥ a,b. 

1.6.  Theorem: Every pseudo complemented semi lattice is a minimal distributive semi lattice, but 

converse need not be true. 

Proof:- Let  a semi lattice S be a pseudo complemented semi lattice with 0, and  let a∈ S, b∈ 

S, c ∈ S with a∧ b= a∧ c = 0. Since S is pseudo complemented semi lattice, every element in S 

has a pseudo complement, so if element a* is a pseudo complement of an element a in S, then 

by definition we have, b≤ a*,  c≤ a* and  a ∧ a* =0. Therefore S is a minimal distributive 

semi lattice. Conversely suppose that a semi lattice S with 0, as shown in figure S= {0, a, a1, a2 

,b} 

 

   b 

    

a2                              

a1                             a 

 

0 

 

 
Since a∧ a2 = a ∧ a1 =0, implies a ∧ b =0 for b ≥ a1 ,a2. But there does not exists a* in S such 

that a* ∧ a =0, and b≥ a*  so S is not a pseudo complemented semi lattice. 
1.7.  Lower set: Let S be a semi lattice then a non empty subset L of  S with 0 is called lower set, 

if a∈ L, b∈ S, with b≤ a, implies b ∈ L. 

1.8.  Ideal:: A lower set I of a semi lattice S is called an ideal if a, b ∈ I, then there exists c in I 

such that a, b ≤  c.   
1.9.  Directed above semi lattice:- A semi lattice S is called directed above semi lattice,  if for 

every x, y in S, there exists z in S such that  z ≥ x , y. 

1.10.  Annihilator:- If A  is non empty subset of Semi lattice S with 0 such that A⊥ = { x ∈ S / a∧ 

x =0, ∀ a ∈ A} is called an annihilator. 

1.11.  Annihilator ideal [10]]:- If S is a semi lattice with 0, then an ideal I of S is called an 
annihilator ideal if I = A⊥  , where A is some non empty subset of S. 

1.12.  Upper sett: If S is a semi lattice with 0, then a non empty subset U of a semi lattice S is 
called an upper set when x∈ U and y ∈ S such that y ≥ x , implies y ∈ U. 

1.13.  Filterr: An upper set F, which is a non empty subset of a semi lattice S is called a filter if 
a, b ∈ F, a ∧ b ∈ F . 

1.14.  Prime filterr: A filter F is called a prime filter of a semi lattice S, if F ≠ S and S\ F is a 
prime ideal. 

1.15.  Result:: Every minimal distributive semi lattice is directed above. 
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Prooff: A semi lattice S with 0 is called minimal distributive semi lattice, if p∧ q = p ∧ r = 0, 

then p ∧  t  =0 for some t≥ q, r. for any p, q, r ∈ S. Therefore for every q, r in S there exists t 
in S such that t≥ q, r, thus S is directed above semi lattice. Hence every minimal distributive 

semi lattice is directed above. 

The following theorem is due to [6] 

1.16.  Theoremm: If the directed above semi lattice S with 0, is not minimal distributive semi 

lattice, then the set F = {x ≥ p∧ t ≠ 0/ x ∈ S, ∀ t≥ q, r; where p, q, r ∈ S}, such that p ∧ q 
=p ∧ r = 0 is a proper 
ilter. 

Proof:: Let the set F = { x ≥ p∧ t ≠ 0/ x ∈ S, ∀ t≥ q, r; where p, q, r ∈ S}, such that p ∧ q =p 

∧ r = 0, and where  S is not a minimal distributive semi lattice. By de
inition of S, p∧ q =p 

∧ r = 0 and p∧ t≠ 0 , ∀ t≥ q, r. Since p ≥ p∧ t≠ 0, then p ∈ F. Thus F is non empty set  and 
also p≥ p∧ t≠ 0, where p ∈ F, thus 0 ∉ F.  To prove that F is a 
ilter, let x ∈ F and z≥ x 

Then x ≥ p∧ t≠ 0; ∀ t ≥ q, r. Thus by transitivity z ≥ p∧ t≠ 0, ∀ t ≥ q, r. Therefore z ∈ F, 

and therefore x ≥ p∧ t≠ 0 and z≥ p∧ t≠ 0, implies x ∧ z ≥ p∧ t ≠ 0, ∀ t ≥q, r.  Therefore 
x∧ z ∈ F. Hence F is a 
ilter. 

1.17.  Theoremm: Let S be a directed above semi lattice with 0. If for any filter F and any 
annihilator ideal I of S with F ∩ I = ϕ, there exists prime filter containing F and disjoint 

from I, then S is a minimal distributive semi lattice. 
Proof:-- Let F ={x ≥ p∧ t ≠ 0/ x ∈ S, ∀ t≥ q, r} where p, q, r ∈ S and S is a directed above 

semi lattice with 0 . Let I be an annihilator ideal of S such that F ∩ I = ϕ.  Let us assume S 

as not a minimal distributive semi lattice then p∧ q =p ∧ r = 0 and p∧ t ≠ 0 , ∀ t≥ q, r, as 

S is directed above there exists such t ≥ q, r. Since p∧ t ≠ 0 , ∀ t≥ q, r, implies p ∧ t ∉ S⊥ , 
implies p ∧ t ∉ I. Let  us assume  F ∩ I  be a non empty, then let x ∈ F ∩ I , implies x ∈ F 

and x ∈ I, which implies x ≥ p∧ t ≠ 0, ∀ t≥ q, r.  As S is directed above and for x∈ I, 

implies p∧ t ∈ I, which is a contradiction.Therefore S is a minimal distributive semi 

lattice. Since F ∩ I = ϕ. Therefore there exists a prime filter Q which is disjoin from I such 
that F ⊆ Q and I ∩ Q = ϕ.  

 

2. Congruence kernel 
      Definition: If S  is a minimal distributive semi lattice with 0 and let R is a binary relation 

defined on S which is denoted by (0)R and defined by (0)R = { x in S/ < x, 0> ∈ R}.Especially if 

the binary relation R is a congruence on S, then (0)R is known  as congruence kernel of R. 

 2.1. Theorem: If S is minimal distributive semi lattice then for u ∈ S, u ≡ 0 implies u* ≡ 1 if and 

only if a semi lattice congruence (≡ ) on S is a * Congruence. 

Proof:- If S is a minimal distributive semi lattice with 0, then u ∧ v= 0 = u ∧ w , then u ∧ u* = 0 

for u* ≥ v, w , for all u, v, w ∈ S, where u* is a pseudo complement. Now if the condition u ≡ 0 

implies u* ≡ 1 satisfies, then we prove that a semi lattice congruence (≡) on S is a * Congruence. 

According to Blyth [ 7 ] definition we prove that u ≡ v implies u* ≡ v* for u,v ∈ S. Let u ≡ v, 

then u ∧ u* ≡ v ∧ u*, so that u* ∧ v ≡ u ∧ u* = 0, implies u* ∧ v ≡ 0, so by the condition we 
have (u* ∧ v)* ≡ 1.  Again by using condition u ≡ 0 implies u* ≡ 1 , we have u* ∧ u* ≡ 1 ∧ u* 

≡ (u* ∧ v)* ∧ u* = u* ∧ v*, which implies u* ≡ u* ∧ v*. Similarly we can prove that v * ≡ u * ∧ 

v*. So we have u* ≡ v*. Now, if suppose a semi lattice congruence (≡) on S is a * Congruence 

then we prove that the condition u ≡ 0 implies u* ≡ 1. By a * Congruence we have if u ≡ v 

implies u* ≡ v* for all u, v ∈ S. now by taking v =0 , we have u ≡ 0 implies u* ≡ 1, therefore the 

condition  holds good. 

2.2. Kernel ideal: An ideal I of minimal distributive semi lattice S is known as a kernel ideal, if I 

is the kernel of a * Congruence on S. 

2.3. Kernel of Some congruence::- If S is a minimal distributive semi lattice and I is a non empty 

subset of S, then I is called a kernel of some congruence  on S if (i) for p ∈ I and a ∈ S implies p ∧ 

a ∈ I and (ii) for p, q ∈ I , (p* ∧ q*) * ∈ I. 
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2.4. Theorem:-- An ideal I of minimal distributive semi lattice S is kernel ideal of S if and only 

if (p* ∧ q*)* ∈ I, for p , q ∈ S 
Proof:--  Let S be a minimal distributive semi lattice and I is an ideal of S, with 0. As S is 
minimal distributive semi lattice we have p ∧ q= 0 = p ∧ q , then p∧ p* = 0 for p* ≥ q, r, for all 

p, q, r ∈ S. Let us consider an ideal I of S as kernel ideal of S. Now to prove that   (p* ∧ q*)* ∈ I, 

for p, q ∈ S. As I is kernel ideal of S, I must be kernel of a * Congruence on S. Thus by previous 

theorem a semi lattice congruence (≡ )on S is a * Congruence if and only if  p ≡ 0 implies p* 

≡ 1, similarly , if q ≡ 0 implies q* ≡ 1, for p, q ∈ I. Therefore p* ∧ q* ≡ 1, implies (p* ∧ q*)* ≡ 

0 ∈ I .  Conversely, suppose that (m* ∧ n*)* ∈ I, for m, n ∈ I . We have to prove that I is a 

kernel ideal of S. Now define a relation R on S by a R b if and only if there exists i∈ I such that 

a ∧ m* = b ∧ m* for a, b ∈ S. Since a ∧ m* = a ∧ m* for m∈ I, implies a Ra. Thus relation R is 
reflexive. Let aRb, then a∧ m* =b∧ m*, implies b ∧ m* = a ∧ m*, implies b R a. Thus the 

relation R is symmetric. Let a R b and b R c, then a∧m* = b∧m* and b∧ n* = c ∧ n* for m, n ∈ 

I.  Since (m* ∧ n*)* ∈ I, thus a ∧ ((m*∧ n*)*)* = a∧ m* ∧ n* = b ∧ m* ∧ n* =b∧  n* ∧  m* = c ∧ 

n* ∧ m* = c∧ ((m* ∧ n*)*)*. Therefore aR c . Hence the relation R is transitive. Therefore an 

equivalence relation R is a semi lattice congruence on S. To prove that I is kernel of * 
Congruence , it is enough to prove that a semi lattice congruence on S is a * Congruence, and 
we know that a semi lattice congruence ≡ on S is a * congruence if and only if the condition p 

≡ 0 implies p* ≡ 1 satisfies. For m=n in the condition (m*∧ n*)* ∈ I, we have (m* ∧ m*)* = m** 

∈ I.  Thus by de
ined relation we have for m∈ I, x R 0 if and only if p ∧ m* = 0 ∧ m* = 0, 

implies m* ∧ m= 0, for some m ≥ p, 0, ∀ 0,p, m* ∈ S. Since p ≤ m, implies p ≤ m**. As m∈ I 

and p ≤ m, implies p ∈ I, then p ≡ 0. Also p R 1 if and only if m∈ I such that p ∧ m* = 1 ∧ m* = 
m*, if and only if m∈ I, such that m* ≤ p , which implies p = m** = m. Now p ∧ m* = m*, 

implies m* ≤ p, which implies m** ≤ p*, implies m≤ p*, implies p* ∧ m= m, which implies p* 

∧ m= 1 ∧ m= m, which implies p* R 1. Therefore p * ≡ 1.Hence for p ≡ 0 implies p* ≡ 1. 

Therefore a semi lattice congruence on S is a * Congruence. Therefore an ideal I is kernel of * 
Congruence .Hence an ideal I is a kernel ideal of S. 
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valuable bits of knowledge frame this. The main aim
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the general population estimations and conduct to
settle on aware choices. Powerful estimation
investigation of individuals’ feelings is important for
complex points like legislative issues, government,
present patterns and medicinal services. These goals
are accomplished by constant recovery of twitter
information what’s more, perform conclusion
investigation. It orders feelings of the general
population are certain, negative, cheerful, tragic or
neutral towards National and Regional political
parties in India like BJP, Congress TDP, YSRCP and
Janasena. Thinking about individuals’ feelings,
gatherings can distinguish their shortcoming and
take care of enhancement to satisfy society needs
and work towards fulfilling individuals prerequisites.
In this paper, utilizing content mining and
unsupervised lexical technique grouped tweets
identified with these parties to distinguish public
perception towards parties.
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 Theories drawn from Diasporic Studies are 

being increasingly pressed into service to interpret 

the writers of Indian origin who have settled in 

countries such as the US, Canada, England, Australia, 

Caribbean, Africa, Far East, and other parts of the 

globe. The demographic profile of the 25 million 

Indian diaspora spread across 110 countries in the 8 

major regions of the world has yielded, over the 

years, a rich harvest of writers who attract popular 

and critical acclaim on the international scene. Their 

writing has been substantial, significant, and complex 

enough to call for a regular ongoing critical 

consideration.   

 The expatriate Indian writers are not a 

monolithic category and cannot be viewed as a single 

homogeneous group. It is essentially a composite 

cultural context, drawing from different nations, 

cultures and societies, with of course; the single 

thread of Indian background running through this 

variegated this grouping. Even their affinity and 

identification with India is of varying degrees of 

intensity ranging from a minimalist remnant of 

cultural memory to a deeply missed immediate 

reality, thus differentiating writes of one nation from 

another whenever they have settled, and one 

generation from another within nation.  

 In general, the study of the paper presents 

the situation of these writers who enables them to 

leverage their experience of living on the cusp of 

cultures, their happy or unhappy positioning 

bestowing upon them a privileged perspective of 

outsider/insider, mixing cultural memory with desire 

in a hundred different ways. Most of the time their 

marginality in their host nations enables them to 

strike a chord of homelessness of the modern 

individual. 

 The paper explores how their writings range 

from expression of postcolonial angst, immigrant 

experience, and caught-on-the cusp syndrome or 

outsider/insider perspectives. It is recognized that 

these writers call for a few new critical discourse that 

will, to begin with, renegotiate the ideas of 

citizenship and the politics of belonging and of 

culture, and evolve a new idiom to include their new, 

vastly diverse diasporic concerns. Questions of 

history and heritage somehow interwoven, by and 

large, with the identity of émigré writing in a way 

that is more urgent than it is with the stay-at-home 

Indian writing. Expatriate Indian writers in English 

invariably been the standard bearers in the 

interrogation of the hegemonic structures during the 

postcolonial era.  

 The paper tries to explore the literary 

background of the Indian writings in English since its 

inception. It randomly makes the survey of its origin, 

growth its implications and ramifications were 

discussed at length giving importance to Indian –
American Diasporic writers. Since time immemorial 

Indian Diaspora has been an interesting subject and 

topic of discussion. In each and every genre of 

literature, writers have experimented with this 

concept of Diaspora by giving it different terms such 

as migration, immigration, dispersion, overseas 

Indians, Nomads, Refugees, Exiles and so on. 

However, the term literally means to scatter, to 

spread or to disperse. Through their writings, these 

writers make a conscious effort to re-establish and 

cultural patterns whose roots have been traced back 

to India and this leads to the revival of renaissance of 

Indian culture. Diaspora writing is the one which 

covers every continent and part of the world. In this 

regard, the chapter focuses on diasporic writing has 

been spread from Caribbean islands to Australia and 

made a significant contribution in the field of 

different genres.  

 Namesake by Jhumpa Lahiri reflections were 

made on how migrations have resulted in building up 

Diasporic communities which share the common 

sense of rootlessness and experience of agony due to 

homelessness in a new land. The central theme of 

Lahiri’s fictional aura is Indian-American life and the 

dilemma in the lives of Indian immigrants who 

encounter problems such as identity crisis, alienation, 

nostalgic feeling etc. In the Namesake she plays a 

role as an impersonal detached storyteller.  She pays 

a visit to the Bengali immigrants in America where 

the state of exile is cultural as well as emotional. The 

Diasporic themes such as the uncomfortable position 

of the immigrants, the large gulf between the 

developed world and India and between family 

tradition and individual freedom are reflected in the 

Namesake. Difficult Daughters by ManjuKapur, 

presented an argument by attempting to explore the 

theme of gender representation within the discursive 
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parameters of a nationalistic discourse. The novel 

may be considered as an autobiography which traces 

the destiny of its female protagonist through the 

trajectory of nation’s history, presenting a 
postcolonial critique of imperialism through the 

collective experience of freedom struggle in the 

Indian nation, as and how it refracted through the 

saga of individual women’s lives. The chapter 
explores the question of women’s indemnity and 
subjectivity in context of the cultural and political 

formulation of a nation in process.   

 In Desirable Daughters, by Bharati 

Mukherjee the Immigrants have envisioned tales that 

exhibit experiences of independent and emerging 

countries. Cultures have taken up new form in the 

contemporary times, where the issues of Diaspora, 

globalization, consumerism, transnationalism cultural 

hyberidity and identity crisis have become new motif 

in the postcolonial literatures. The new issues give 

rise to identity crisis that evokes feelings of an 

individual that portrays socio-cultural setup that 

shows the blend of tradition and modernity. The new 

identity creates problems for Tara in Desirable 

Daughters by Bharati Mukherjee, where she is 

alienated, languishing in the angst and ennui of the 

diasporic experience, yet to carve out a niche for 

herself. Bharati Mukherjee has struck a balance 

between tradition and modernity by representing 

past and present which is achieved through the 

female protagonist -Tara, who severed her links with 

tradition but remains tied to her native country. Tara 

is influenced by ancient customs and traditions, but is 

rooted to modern customs. She is conscious of her 

existential predicament which is mirrored in the 

epigraph.  

 Migrants not only take with them their skills 

and expertise to their new locales, but also their 

culture, living styles and collective memories. Over 

the ages, this has been a common thread, 

irrespective of nationality or ethnicity. Over the past 

two millennia, three broad patterns of migration 

have occurred: ancient and medieval migration to 

colonial powers; migration to the industrial nations 

immediately after World War II; and recent migration 

to developed countries for better career 

opportunities and living conditions, where the 

internet, affordable airfare, and cheap 

communications help to maintain close ties with 

one’s homeland. The phenomenon that is human 

migration is best captured by the term we have all 

come to know as “diaspora”.  
 The term diaspora is derived from the Greek 

words, “dia”, which means “through,” and “speiro” 
which means, “to scatter.” Literally, “diaspora” 
means scattering or dispersion. It was originally used 

to describe the dispersion of Jews after their exile 

from Babylon in the 6th century BC, and later to refer 

to all Jewish people scattered in exile outside 

Palestine. Today it has come to describe any group of 

people who are dispersed or scattered away from 

their home country with a distinct collective memory 

and a myth of return. There is no ambiguity about 

the term when it is used in relation to the Jewish 

people, but once it is applied to other religious or 

ethnic groups, it becomes difficult to make a clear 

distinction between what is a migration and what is a 

diaspora, or between what is a minority and what is a 

diaspora. We do not use the term “British Diaspora” 
when discussing the presence of even recent 

descendants of British people in Australia, New 

Zealand, South Africa, Canada or the United States. 

They are simply Aussies, Kiwis, South Africans, 

Canadians or Americans, even though they meet 

most of the requirements of a diaspora. Nor is the 

term applied to the many German colonies 

established in Central and Eastern Europe, or in 

several Latin American countries. These colonies, in 

both Chile and Argentina for instance, continue to 

retain their Germanic identity – normally a key-

defining feature of a diaspora, - but there is no 

reference to a “German Diaspora” in our lexicon. 
They are typically referred to as a “minority of 
superiority.”  
 A diaspora is also characterized by the role 

played by a collective memory, which retains the 

historical facts that precipitated the dispersion or 

scattering, as well as the cultural heritage of the 

homeland, and is often religious in nature. The Indian 

Diaspora fulfills all these conditions. We maintain our 

family traditions of origin, but also are gradually 

subject to social, cultural and political integration 

into the host nation. We are acutely aware of our 

Indian (and regional) origins, but don’t go much 
further than a sympathetic curiosity about them; 
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however, our personal identity is significantly 

affected by that awareness. We take an active 

interest in the general fate of India, and in important 

events in India. We perpetuate significant aspects of 

our Indian culture like language - most of us speak 

Hindi, as well as our mother tongues - and we 

maintain our religions and our tradition for weddings, 

upananyanams, and cremations.  

 We maintain regular communications with 

our family and friends in India and send remittances 

back home on a regular basis. India is number one in 

the world, with over $55 billion in annual remittances 

(China is second with $50 billion). Lastly, we attempt 

to influence our host country governments to pursue 

policies favorable to India, such as the intense 

lobbying by the Indian Diaspora in the US to get a 

recalcitrant US Senate to approve the Nuclear Treaty. 

The Historical Evolution of the Indian Diaspora, which 

numbers around 30 million, goes back at least two 

thousand years.  

 Focusing specifically on Expatriate or 

Diasporic Writing from India, what is so special about 

it? How ‘Indian’ is it? And how authentic? How is the 
compromise between the old world and the new 

reflected in the work? Are these writers’ true 

spokespersons for India? These are some of the 

questions that need to be answered. The expatriate 

writer, it is argued, remains in what may be called a 

state of animated suspension, insecure in his new 

environment, uncertain of his affiliations and his 

roots. In the expatriate condition, there is a loss of 

geographical landmarks, a de-territorialization which 

seems irreversible. With this “de-territorialization” 
comes a change in individual sensibilities. So we have 

“geographies of identity” (Lane) which are 
connotative of the alteration of the individual 

sensibility in a changed geographical space.  

 The terms ‘expatriate’ and ‘diaspora’ have 
today become synonymous and yet the two words 

have different roots- ‘expatriate’ originating in Latin 
and ‘diaspora’ in Greek. Expatriate, moreover, refers 
to one who is away from a native land. In a negative 

sense it also means exile. The earlier versions of 

expatriate such as exile, refugee, and emigrant are 

today subsumed under the umbrella term ‘diaspora’. 
Likewise, the word ‘diaspora’ too has taken refuge 
under a number of new modern trends. The major 

cause has been globalization and as mentioned by 

Appadurai it is the disjuncture between economy, 

culture and politics that has given rise to the growth  

of Diaspora(1991 206). Even if one does not accept 

this very economic angle, still one finds that there 

have been a number of discussions with regard to 

expatriate writing per se.  

 William Safran discusses the fact that the 

word ‘diaspora’ is used as a metaphoric designation 

for several categories of people- expatriates, 

expellees, political refugees, alien residents, 

immigrants and ethnic/racial minorities(1991 83-99).  

The expatriate minority community, according to 

Safran, shares certain characteristics such as 

heritage, memory idealization of homeland, personal 

relationship with roots, etc. Even though many critics 

have variously criticized many of these traits they are 

significant developments in developing a body of 

thought with regard to expatriate writing diaspora.  

 Much of the work related to diaspora and 

the contentions with regard to the nature of writing 

have generally been confined to creative writing. 

However this paper is concerned with the 

constitution of a female body of writing that has 

been variously constructed under the aegis of two 

fields of literary criticism, namely ‘Third World 
feminism’ and ‘postcolonialism’. Generally diasporic 

criticism discusses that aspect that a persona’s total 
identification with a nation may not lead to any 

problems.  

 According to critics in diaspora studies, it is 

however noticed that people who have problems of 

identity/nationality create what they call a new 

space. This can be substantiated by the words of 

Mishra: Within a nation-state citizens are always 

unhyphenated, that is, if we are to believe what our 

passports say about us. In actual practice the pure 

unhypenated generic category is only applicable to 

those citizens whose bodies signify an unproblematic 

identity of selves with nations. For those of us who 

are outside of this identity politics, whose 

corporealtiesfissure the logic of unproblematic 

identification, plural/multicultural  societies have 

constructed the impure genre of the hyphenated 

subject(1996 433). 

 In the contemporary field there have been a 

number of young scholars who are increasingly trying 
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to rebuild the Indian nation and its ideology and yet 

these seem to have occupied the niche of either 

being parts of the construction of a civil society or a 

secular nationhood and do not really address 

traditional or conventional notins of Indian culture 

and tradition. HomiBhabha and GayatriC.Spivak 

formulated ideas that formed the base of post-

colonial criticism as they were provoked, to some 

extent, by Western perceptions, and academic 

circles. Yet a closer analysis of women critics reveals 

that they use the postcolonial trope to depict 

women’s identities. They have re-imagined the 

notion of femininity and womanliness by analyzing 

what GayatriC.Spivak has called discourses of cultural 

specificity and difference. In this role they may also 

be addressing the issue of a globalized ideology.  

 Definitely the number of discussions that 

have emerged on the idea of nation has made it 

possible for us to know that the nation is a complex 

representation wherein there is enough space for 

change and dynamism. It is nonetheless recognizable 

that every nation has one fixed constituent, namely 

people. In the last two to three decades women 

critics writing from developed countries have tried to 

give a reading of the Indian woman. A person 

teaching English literature dealing with women 

would have encountered a plethora of Western 

feminist theories as well s the issues of patriarchy. It 

is remarkably refreshing to see how Indian women 

critics are opposing the western academia by their 

own reshaping and identification of ‘the brown 
woman’, by their re-vision of terms such as ‘Third 
World’ and ‘Postcolonialism’. In their identification of 
the Third World women/South Asian women and the 

trope of Postcolonialism they may, to a great extent, 

be homogenizing their portrayal.  
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ABSTRACT

Objective: The objective of the study was to develop a simple, validated, and affordable visible spectrophotometric method for determination of 

piperacillin (PIP) present in bulk and powder for injection formulation.

Methods: In the present method, cobalt thiocyanate (CTC) was used as a chromogenic reagent where it forms 2:1 ion pair complex at pH 2 with PIP 

which is having secondary and tertiary amine groups.

Results: The formed bluish-green colored ion pair between PIP and CTC is quantitatively extractable into nitrobenzene with an absorption maximum of 

665 nm. Regression analysis (r=0.9996) shows that the plotted calibration curve exhibits good linearity in the studied range of concentration (3–18 µg/mL). 

Low values of relative standard deviation (<2%) were observed indicating that the proposed method is reproducible, accurate, and precise.

Conclusions: As per the existing guidelines of ICH (international council for harmonization of technical requirements for pharmaceuticals for human 

use), various parameters of the proposed method were tested for validation and can be used method of choice for routine analysis in industrial quality 

control laboratories, especially in developing countries.

Keywords: Validation, Piperacillin, Cobalt thiocyanate, Ion pair extraction, Assay.

INTRODUCTION

Piperacillin (PIP) is a semisynthetic antibiotic used for the treatment of 

serious, hospital-acquired infections, and polymicrobial infections [1,2]. 

Its chemical structure is shown in Fig. 1. Until date, very few analytical 

methods were reported for the determination of the drug individually or 

in combination with other drugs using techniques such as LCMS/MS [3,4], 

HPLC MS/MS [5], HPLC [6-12], and ultraviolet (UV) [13-16]. However, no 

analytical method is available in literature for the determination of PIP 

using visible spectrophotometry. Hence, an extractive ion pair complex 

formation method is proposed in the present study for determination of 

PIP by visible spectrophotometry.

MATERIALS AND METHODS

All chemicals used were of analytical reagent grade, and distilled water 

was used throughout the investigation. TECHOMP (UV 2310) double 

beam UV-visible spectrophotometer with HITACHI software version 2.0 

was used to measure the absorbance. Quartz cuvettes (10 mm path 

length) were used for the analysis. Shimadzu AUX-220 balance and Elico 

LI-120 digital pH meter were used to weigh the samples and to measure 

pH, respectively. Spectroscopic measurements were conducted at room 

temperature (25±5°C).

Preparation of reagents

Cobalt thiocyanate solution (CTC solution)

It was prepared by dissolving 7.25 g of cobalt nitrate and 3.89 g of 

ammonium thiocyanate in 100 mL of distilled water.

pH 2 buffer solution

It was prepared by mixing 306 mL of 0.1 M tris sodium citrate with 

694 mL of 0.1M HCl and the pH adjusted to 2 [17].

Standard PIP solution

It was prepared by accurately weighing about 100 mg of in 100 mL 

volumetric flasks separately. Then, the drugs were dissolved with 

25 mL of methanol and sonicated to dissolve it completely and made up 

to the mark with the same solvent. The contents were mixed well and 

filtered through Ultipor® Nylon 6,6 membrane. Standard stock solution 

concentration of 1000 µg/mL was obtained.

RESULTS AND DISCUSSION

Absorption spectrum of colored complex

A characteristic absorption maximum was observed at 665 nm 

for the developed chromophore in determination of PIP by visible 

spectrophotometry (Fig. 2).

© 2019 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. 

org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2019.v12i3.29289
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Fig. 1: Chemical structures of piperacillin
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Optimization of reactions conditions

The optimum reaction conditions for the complex formation were 

established. While maintaining the constant volume of aqueous 

layer (20 mL), volume of CTC solution was increased. Optimum 

CTC volume was found to be 5.0 mL (Fig. 3) which may be excess 

than the stoichiometric requirement in view of two reasons. CTC  

itself undergoes dissociation in aqueous medium, and excess CTC 

volume helps the stabilization of labile PIP - CTC complex, and hence, 

quantitative complex is formed [18]. Further, CTC volume addition 

leads to a decrease in the absorbance.

Literature survey shows that the mixed ligand complex (formed 

between cobalt, thiocyanate, and drug) decomposes at higher pH values 

leading to a decrease in absorbance intensity [19]. Hence, in the present 

study, the effect of variation of pH of the aqueous phase was studied 

within the range of 1–4. A maximum absorbance was observed at pH 

value of two (Fig. 4a.), indicating that protonated drug is helping the 

ion-pair formation and extraction of the formed complex is maximum at 

this pH. Hence, citrate buffer solution (pH 2.0) was selected for further 

investigation. Formation of a single extractable complex is confirmed 

from the same λmax and shape of absorption spectra in the studied pH 

range. The optimum volume of buffer solution (pH 2) is found to be 

4 mL (Fig. 4b).

Benzene, chloroform, dichloromethane, nitrobenzene, and aniline were 

used as extracting solvents for the complex. Nitrobenzene was found to 

be the most convenient solvent as it gave the best results and the results 

were stable (Fig. 5). Absorbance values were found to be reproducible 

with single extraction of ion pair using 10 mL of nitrobenzene (3:2 

volume ratio of aqueous to organic phase solvents) and a decreasing 

trend of absorbance was observed at lower volume ratio of organic 

phase.

Within the studied range of shaking time (30 s to 3 min) of aqueous and 

organic phases, its influence on absorbance was found to be insignificant, 

and hence, 1 min shaking time was accepted. In the proposed method, the 

order of addition of the optimized volumes of reagents is PIP, buffer, CTC, 

water, and nitrobenzene. Equimolar concentrations of PIP and CTC were 

used in continuous variation [20] method to establish the composition 

of the complex, and it indicates the association of two PIP molecules with 

each CTC. It is also supported by molar ratio method [21]. Accordingly, 

the chemical reaction involved in the formation of colored complex can 

be shown as CTC+2 PIP → (CTC) (PIP)
2
. The developed color is found be 

stable for minimum 24 h at room temperature.

Chromophore formation and chemistry

Organic analytes possessing positive charge can be determined using 

thiocyanate complexes having metal ions such as Cr(III), Fe(III), Co(II), 

and Zn(II) by different techniques like spectrophotometry, AAS and 

ion selective electrodes [22]. CTC, a classical reagent is formed by the 

combination of NH
4
SCN and cobaltous nitrate. It has been demonstrated 

to be an appreciable reagent for both the qualitative detection and 

quantitative determination of amino group-containing organic 

compounds. Hence, CTC is used as a chromogenic reagent in the present 

case. Presence of secondary and alicyclic tertiary amino groups in PIP 

is exploited for its estimation by complexing with CTC at pH 2, that is, 

acidic pH medium facilities the protonation of 2° or 3° amine nitrogen 

atom of PIP which in turn subsequently participate in the development 

of bluish-green colored ion pair complex. The formed ternary complex 

comprises PIP, thiocyanate and cobalt as main ligand and second ligand, 

and metal ion, respectively, with a ratio of 2:4:1 (Fig. 6). CTC ion is a 

weak complex and is stabilized to some extent by the development 

of ion pair with PIP. Thiocyanate is added in higher amounts than 

stoichiometric requirement for further stabilization of the formed 

labile ion pair complex. Extraction of ion pair into organic solvent 

helps for its satisfactory stabilization and eliminates any interference 

from the unreacted excess amount of thiocyanate complex as it is left 

behind in aqueous phase [23]. The so-formed ion pair complex in 

aqueous phase is extractable quantitatively into nitrobenzene, which 

is determined by visible spectrophotometer at 665 nm. Chances of 

Fig. 2: Visible spectrum of piperacillin - cobalt thiocyanate 
solution ion pair complex

Fig. 3: Effect of volume of cobalt thiocyanate solution

Fig. 4: (a) Effect of pH of buffer solution and (b) effect of volume of buffer (pH 2) solution

ba
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involvement of the coordinate covalent bond between nitrogen atoms 

of PIP and CTC can be eliminated based on steric hindrances associated 

with amines present on drug. Moreover, the observed effect of pH on 

absorbance of complex and higher absorbance in acidic pH supports 

the ion pair formation. Such ion pair formation between protonated 

nitrogen atom of drug (in acidic pH) and CTC due to electrostatic 

attraction was reported by earlier researchers [23,24]. The entire 

extraction procedure can be simply represented as PIP
aq

 + CTC– ⇌ PIP+ 

CTC–
aq

 ⇌ PIP+ CTC–
org

. Subscripts “aq” and “org” represent aqueous and 

organic phases, respectively. Washing of the nitrobenzene extract with 

water is avoided because the fragile ion pair complex may decompose 

by shifting the equilibrium to the right which leads to the discharge of 

color [18].

Optimized method procedure

In to a series of 125 mL separating funnels, aliquots of standard drug 

solution (3–18 µg/mL) were taken. Then, added 4 mL of buffer solution 

and 5 mL of CTC solution. The volume of each aqueous phase in each 

separating funnel was adjusted to 15 mL with distilled water. To each 

separating funnel, 10 mL of nitrobenzene was added, and the contents 

were shaken for 1 min. The two phases were separated and organic layer 

was collected to dry it over anhydrous sodium sulfate. The absorbance 

of the organic layer was measured against a similar reagent blank.

Validation of method

Linearity and range

The calibration curve was constructed by plotting a graph between absorbance versus concentrations in the range of 3–18 μg/mL and was 
found to be linear (Fig. 7). A point of the calibration graph indicates 

the mean value of three independent measurements (Table 1). 

y=0.0615x+0.0213 was the linear regression equation. The correlation 

coefficient was >0.999, and hence, the linearity of the proposed 

analytical method was tested. Table 2 represents different optical and 

regression parameters.

Accuracy

Percent recovery values were determined to know the accuracy 

of the proposed method. This was performed by adding different amounts (50%, 100%, and 150%) of bulk samples of PIP to 6 μg/mL 
to maintain the total amount of drug (theoretical) concentration within 

the linearity range. The percentage recovery values were in the range 

of 99.26–99.88 (Table 3). Low values of standard deviation (SD) and 

relative standard deviation (%RSD) indicate a high level of accuracy for 

the proposed method.

Precision

Three different concentrations of PIP were selected in the linear 

range (3–18 µg/mL) to study intra- and inter-day precision. Each 

concentration was analyzed in six independent series on the same day 

and on 6 consecutive days (Table 4). % RSD values of intra- and inter-

day studies varied in the range 0.741–1.16 and 0.71–1.06, respectively, 

indicating the satisfactory precision of the method.

Ruggedness

To evaluate the ruggedness of the proposed developed method, assay 

of 3, 9, and 18 µg/mL of PIP was carried out under the same optimized 

conditions on different days by two different analysts. Reproducible 

Fig. 5: Effect of solvent nature

Fig. 6: Formation of ion pair complex

Table 1: Calibration values of PIP

Concentration (µg/mL) Absorbance*

3 0.206
6 0.384
9 0.587
12 0.753
15 0.945
18 1.128

*Average of three determinations, PIP: Piperacillin

Table 2: Optical characteristics, statistical data of the regression 

equations, and validation parameters for of PIP

S. No Parameter Observation

Optical characteristics
1. Apparent molar absorptivity (L/mol/cm) 3.33×104

2. Sandell’s sensitivity (µg cm−2A−1) 0.0155
Regression analysis
1. Slope 0.061
2. Intercept 0.021
3. Regression coefficient (r) 0.9996
Validation parameters
1. λmax(nm) 665
2. Beer’s law limit (Linearity, μg/mL) 3–18
3. Limit of detection (μg/mL) 0.35
4. Limit of quantitation (μg/mL) 1.0
5 Stability period (hours) Minimum 24

PIP: Piperacillin
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results are evident as there was no significant difference between the 

analysts. Hence, the proposed method is rugged (Table 5).

Detection of Limits of detection and quantification (LOD and LOQ)

LOD and LOQ were calculated to determine the sensitivity of the 

proposed method based on the signal to noise ratio [25]. LOD and LOQ 

for PIP were calculated from the values of S (slope of the calibration curve) and σ (SD of the response) as per the International Council for 
Harmonization guidelines (2005) [26].LOD=3.3×σ/S=0.35 µg/mL andLOQ=10×σ/S=1.0 µg/mL
Analysis of pharmaceutical formulations

The active pharmaceutical ingredient (API) present in the PIP powder 

for injection (Pipracil®) was extracted using 0.5 M hydrochloric acid 

solution, suitable volume of diluent water and sonication for 10 min. 

As the recovery values of the API are good, the proposed method can 

be successfully applied to the determination of PIP in pharmaceutical 

formulations without any interference from common excipients. The 

amount of API was determined by measuring the absorbance values of 

chromophores derived from the extracts (Table 6) and using the above-

constructed calibration curve.

Spectrophotometric method is the generally used method and of choice 

for routine analysis in industrial quality control (QC) laboratories, 

especially in developing countries [27-36]. Hence, the present study is 

an attempt to develop a sensitive visible spectrophotometric method for 

the determination of PIP in pure and powder for injection formulations 

using an extractive ion pair complex-forming agent like CTC.

CONCLUSIONS

A simple visible spectrophotometric method was developed for 

the quantitative estimation of PIP in pure and powder for injection 

formulation based on the formation of bluish-green colored ion pair 

associate with [Co(SCN)
4
]2- followed by its extraction into organic 

solvent-nitrobenzene. Compared to less polar solvents (benzene, 

chloroform, dichloromethane, and aniline), nitrobenzene is proved to 

be a successful extracting solvent in view of higher solubility of ion pair 

in it. The proposed method is straightforward as there is no need to 

Fig. 7: Calibration graph of piperacillin

Table 5: Ruggedness data of PIP

Test concentration of PIP 

(µg/mL-1)*

Concentration

Mean±SD (μg/mL) %RSD

3 2.92±0.021 0.72
9 9.15±0.06 0.66
18 17.91±0.14 0.79

* Average of six determinations, PIP: Piperacillin, SD: Standard deviation, 

RSD: Relative standard deviation

Table 6: Estimation of PIP from its formulation by visible 
spectrophotometric method

Powder for 

injection 

formulation

Labeled 

Amount (g)

Amount found* 

Mean±SD (g)

Percentage 

drug 

recovered

%RSD

Pipracil 2 1.984±0.008 99.185 0.393

*Average of three determinations, PIP: Piperacillin, SD: Standard deviation, 

RSD: Relative standard deviation

Table 3: Recovery of PIP

Level of 

recovery (%)

Nominal 

concentration used 

(µg/mL) (a)

Amount of 

drug added 

(µg/mL) (b)

Total amount of 

drug (a+b) (µg/mL) 

(theoretical)

Amount of drug 

recovered (µg/mL) 

(practical)

Statistical 

evaluation

Percentage 

recovery=Practical/

Theoretical×100

50 6 3 9 8.99 Mean:8.97 

SD:0.012

%RSD:0.139

99.88
6 3 9 8.97 99.66
6 3 9 8.96 99.55

100 6 6 12 11.96 Mean:11.97

SD:0.008

%RSD:0.068

99.66
6 6 12 11.98 99.83
6 6 12 11.97 99.75

150 6 9 15 14.96 Mean:14.92

SD:0.029

%RSD:0.197

99.73
6 9 15 14.91 99.40
6 9 15 14.89 99.26

SD: Standard deviation, RSD: Relative standard deviation, PIP: Piperacillin

Table 4: Intra- and inter-day precision readings

Concentration of PIP (µg/mL) Concentration*

3

Intra-day (Mean±SD) (µg/mL) %RSD Inter-day (Mean±SD) (µg/mL) % RSD

2.97±0.02 0.71 2.95±0.02 0.71

9 9.15±0.08 0.83 9.15±0.09 1.01
18 17.85±0.21 1.16 17.91±0.19 1.06

*Average of six determinations, SD: Standard deviation, RSD: Relative standard deviation, PIP: Piperacillin
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maintain complicated conditions (such as intricate sample treatment 

and vigilance to maintain critical optimum pH) and can be performed 

without usage of expensive or sophisticated instrumentation. All these 

advantages help to encourage the proposed method in the routine 

analysis of PIP (bulk drug and powder for injection formulation) in QC 

laboratories, as an alternative to the HPLC and LCMS/MS methods.
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ABSTRACT 
 

In this paper we have introduced a new version of Quasi sujatha distribution known as weighted Quasi 

sujatha distribution. The weighted quasi sujatha distribution has three parameters. The different structural 

properties of the newly model have been studied. The maximum likelihood estimators of the parameters and 

the Fisher’s information matrix have been discussed. Finally a real life data set has been analysed, where it 

is observed that weighted Quasi Sujatha distribution has a better fit compared to Quasi sujatha distribution. 

 

Keywords: Weighted distribution, Quasi Sujatha distribution, Reliability Analysis, Order statistics, 

Maximum likelihood Estimation. 
 
 

INTRODUCTION 
 
Fisher (1934) introduced the concept of weighted distributions to model the ascertainment bias. This concept 
was later on developed by Rao (1965) in a unified manner while modelling the statistical data when the 
standard distributions were not appropriate to record these observations with equal probabilities. Warren 
(1975) was the first to apply the weighted distributions in connection with sampling wood cells. Patil and Rao 
(1978) introduced the concept of size biased sampling and weighted distributions by identifying some of the 
situations where the underlying models retain their form. The statistical interpretation of weighted and size 
biased distributions was originally identified by Buckland and Cox (1964) in the context of renewal theory. As 
a result, weighted models were formulated in such situations to record the observations according to some 
weighted function. Different authors have reviewed and studied the various weighted probability models and 
illustrated their applications in different fields. Weighted distributions were applied in various research areas 
related to reliability, biomedicine, ecology and branching processes. For survival data analysis, Jing (2010) 
introduced the weighted inverse Weibull distribution and beta-inverse Weibull distribution as a new lifetime 
models. Ayesha, (2017) discussed the Size Biased Lindley Distribution as a new life time distribution and 
discussed its various statistical properties. Shanker & Shukla (2018) discussed a generalized size- biased 
Poisson-Lindley distribution and Its Applications to model size distribution of freelyforming small group. 
Recently, Rather and Subramanian (2018) discussed the characterization and estimation of length biased 
weighted generalized uniform distribution. Quasi sujatha distribution is a newly proposed life-time model 
formulated by shanker (2016) for several medical applications and calculated its important mathematical and 
statistical properties as its hazard function, Bonferroni and Lorenz curves, stress strength reliability, stochastic 
ordering and mean residual life functions. The newly proposed two parameters life time distribution called as 
Quasi sujatha distribution has better flexibility in handling lifetime data as compared to sujatha, exponential 
and lindley distributions. 

 
 

     Length Biased Quasi Sujatha (LBQS) Distribution 
The probability density function of quasi sujathadistribution is given by 

 

  
 

2 






2  θ x 

f x ; ,  
    2 

  x  x e ; x  0,  0,  0 (1) 
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0 

and the cumulative distribution function of the quasi sujathadistribution is given by 
 

F (x; , )  1 

1 

x(x   2) 
eθx ; x  0,  0,  0 

 
 

(2) 

    2 


Assume X is a non-negative random variable with probability density function f (x) .Let 
w(x) be the non-negative weight function, then, the probability density function of the 
weighted random variable X w is given by 

 

f (x)  
w(x) f (x) 

,
 

w E(w(x)) 

x  0. 

 
Where w(x) be the non - negative weight function and E(w(x))   w(x) f (x)dx  . 

 
In this Paper, we have considered the length biased version of quasi sujatha distribution as w(x) = x to obtain 
the length biased quasi sujatha model. The probability density function of length biased quasi sujatha 
distribution is given as 

f (x ; , )  
xf (x ; , ) 

l E(x) 
 

x (  x  x 2 )eθx 
fl (x ; , )  (  2θ 4  6 3 ) 

 
 2  2θ 4  6 3 

, x  0,  0,  0 (3) 

Where E(x)  


 (   2) 

 
The corresponding cdf of length biased Quasi sujatha distribution is obtained as 

 

Fl (x; , )   f l (x ; , )dx 

0 
 
 

x x (  x  x 2 )e θx 

Fl (x; , )  
0 

(  2θ 4  6 3 ) 
dx

 

 

1 
x
 

Fl (x ; , ) 
(  2 4  6 3 ) 

 x (  x  x 2 )e θx dx 

 
After simplification, we obtain cdf of weighted Quasi Sujatha distribution as 

 
Fl (x ; , )  1 

 

 
( 4  2 8  6 7 ) 

 3 (2,x)   3 (3,x)   2 (4,x), 
x  0,  0,  0 

 
 

(4)
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    Reliability, Hazard and Reverse Hazard Functions 

In this section, we have obtained the Reliability, hazard rate, Reverse hazard rate function and the Mills 
Ratio of the Proposed Weighted Quasi Sujathadistribution. 
 Reliability function R(x) 
 
The reliability function is defined as the probability that a system survives beyond a specified time. It is also 
known as survival or survivor function.it can be computed as complement of the cumulative distribution 
function of the model. The reliability function or the survival function of length biased Quasi Sujatha 
distribution is computed as: 
 
R(x ; , )  1  Fl (x ; , ) 

 3 (2,x)   3 (3,x)   2 (4,x)


R(x ; , )  1  ( 4  2 8  6 7 ) 

 
 Hazard function 

 
The hazard function is also known as hazard rate defined as the instantaneous failure rate or force of mortality 
and is given as: 

 
H.R  h(x ; , ) 


H.R 

fl (x ; , ) 

 
Rw (x ; , ) 

x3 5 (  x  x 2 ) 

 
( 4  2 8  6 7  ( 3 (2, θx)   3 (3,x)   2 (4, θx)) 

 
 Reverse hazard function 

 
The reverse hazard function of LBQS distribution is given as 

 
R.H.R  hr (x ; , ) 




r 

fl (x ; , ) 

 
Fl (x ; , ) 

x3 5 (  x  x 2 )eθx 
R.H.R  h (x ; , )  


( 3 (2, θx)   3 (3,x)   2 (4, θx)) 
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

0 

 
 Mills Ratio 

 
1 

 

 
( 

3 (2, θx)   
3 (3,x)   

2 (4, θx)) 

 

 
Mills Ratio = 

                                                               hr (x ; ,) x3 
5 

(  x  x 2 )eθx 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Moments and Related Measures of LBQS Distribution 

In this Portion, we obtain the different Statistical properties of length biased Quasi Sujatha distribution. 
Especially moments, Harmonic mean, moment generating function and characteristics function 
 Moments 

 
Let X denotes the random variable of length biased Quasi Sujatha distribution with parameters θ and α then 

 


E( X r )  r '   x r f l (x ; , )dx 

0 
 
 

 
x

r 1 (  x  x 
2 

)e 
θx

 
  

(  2 4  6 3 ) 
dx

 
 

 


(  2 4  6 3 ) 



 x
r1 (  x  x 2 )e θx dx 

0 
 

     

   x 
(r 2)1

e 
θx 

dx    x 
(r 3)1

e 
θx 

dx   x 
(r 4)1

e 
θx 

dx

(  2 4  6 3 )  
0 0 


E( X r )  

'  
 (r  2)  (r  3)  (r  4) ( 

r 2  2 
r 6  6 

r 5 
) 

0 

r 
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2 2 1 

0 

 (5) 
 

For r = 1,2 in equation (5)we get mean and second moments of length Quasi Sujatha distribution. 
 
 

E( X )   ' 
 2  6  24  

1 
 
 
 

E( X 2 )  

( 3  2 7  6 6 ) 

' 
 6  24  120

( 
4  2 

8  6 
7 

) 

 
Variance ( )   ' ( ')2 

 

6  24  120  2  6  24 
2

 

Variance (2 )  
( 4  2 8  6 7 ) 

  
( 3  2 7  6 6 ) 




 


S.D( ) 



 Harmonic mean 
 

The Harmonic mean is the reciprocal of the arithmetic mean of the reciprocals. The harmonic mean for the 
proposed length biased Quasi Sujatha distribution is obtained as 

 

 1   1 
H .M  E 

x 
   

x
 f l (x ; , )dx 

  0 
 

  (  x  x 2 )e θx 
  

(  2 4  6 3 ) 
dx

 
 

        
 

  

 
(  2 4  6 3 ) 

  e
 

θx 
dx    xeθx dx    x 2e θx dx

 0 0 0 


        




  

 
(  2 4  6 3 ) 

  e
 

θx 
x 

22 
dx    e 

θx 
x 

21
dx    e 

θx 
x 

31
dx

 0 0 0 


 H.M 
   

 (2, θx)   (2, θx)   (3, θx) (  2θ 4 

 6 
3 

) 
 

 Moment Generating Function and Characteristics Function 
 

In this sub section we derive the moment generating function and the Characteristics function of LBQS 
distribution.The moment generating function is the expectation of a function of the random variable We begin 
with the well-known definition of the moment generating function given by 




 6  24  120 (2  6  24 )2 
(   2 4   6 8  ) ( 7 


  2 3   6 7  ) 6   2 




2 
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l 







 ( j 2) ( j 3) ( j 4) 

X 

t 





X 

M  (t)  Eetx  


 e
tx f (x ; ,,)dx 

0 
 

 

 1  tx 
0 

(tx)2 
2! 


.... f w (x ; , )dx 




    j 

 

0 j 0 

 
x j f 

(x; , )dx 

 
 

 
 
j0 

t 
j 

j! j 
'
 

 

  
t 

j  ( j  2)   ( j  3)   ( j  4) 



j 0 

j! 

 ( 

r 2  2θ 
r 6  6 

r 5 
) 








M   (t) 
 1 



( 
r 2  2 

r 6  6 
r 5 

) j 
0 

t 
j 

           
j! 

 
 Characteristic function 

 
In probability theory and statistics characteristic function is defined as the function of any real-valued random 
variable completely defines the probability distribution of a random variable.The characteristic function exists 
always even when there is no moment generating function. 
x (t)  M X (it) 

 

 
  1  


 (it) j 

  






      

M X (it) 
( 

r 2  2 
r 6  6 

r 5 

) 

j 
0 

αθ ( j 2) 
j! 

( j 3) ( j 4) 

 
Order Statistics 

 
Let X(1) , X(2) ,…, X(n)denotes the order statistics of a random sample X1, X2,…, Xn from a Continuous 

distribution with cumulative distribution function FX(x)and probability density function fx (x), then the 

probability density function of rth order statistics X(r)is given by 
f x(r 
) 

(x )  n! 
 

 
(r  1)!(n  r)! 

f X  (x)FX 
(x)

r 1 
1  F (x)

nr    

, 

r  1,2,3, ......... , n 





j! 
l 

X 
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




 

 

 

Using (3) and (4) the probability density function of the rth order statistics of length biased Quasi Sujatha 
distribution is given by 

n!  x (  x  x 2 )e θx 
f x(r ) (x )  

(r 1)!(n  r)!


(  2θ 4  6 3 ) 

  3 (2,x)   3 (3,x)   2 (4,x)  
r 1

 

 
( 4  2 8  6 7 ) 





1  3 (2,x)   3 (3,x)   2 (4,x)  

nr
 

 

 

 
(6) 

 
( 4  2 8  6 7 ) 




The pdf of the ist order X(1) of LBQS distribution is given by 
 
 

f 
w 

x(1) (x ) 



nx (  x  x 2 )e θx 
1 




 3 (2,x)   3 (3,x)   2 (4,x)  
n1

 
 

 

(  2θ 4  6 3 ) 
 

( 4  2 8  6 7 ) 



and the pdf of the nth order X(n) of LBQS distribution is given by 

 

nx (  x  x 2 )e θx   3 (2,x)   3 (3,x)   2 (4,x) 
n1

 

f 
w 

x(n) (x) 




(  2 4  6 3 ) 


( 4  2 8  6 7 ) 


Likelihood Ratio Test 

 
Let X1, X2, X3…….Xnbe a random sample from the Quasi Sujatha distribution or length biased Quasi Sujatha 
distribution. We test the hypothesis 
Ho : f (x)  f (x ; , ) against H1 : f (x)  fw (x ; , , c) 

 
For testing whether the random sample of size n comes from the Quasi Sujatha distribution or length biased 

Quasi Sujatha distribution, the following test statistic is used 

  
L1

 
Lo 

 

 
 

i 
1 

f l (x ; , ) 

 
f (x ; , ) 

 

  
L1    




 xi (    2) 




L i1 

( 2  2θ 4  6 3 ) 




o 


L   (   2) 




 
n    n 

    1     x 

L  
( 2  2θ 4  6 3 ) 

 i
 

o   i 1 
 

We reject the null hypothesis if 

n 

n 
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n 

0 

  (    2) 
 
n    n 

   
( 2  2 4  6 3 ) 

 xi  k 

  i 1 
 

Equivalently, we reject the null hypothesis 
 

n  ( 2  2θ 4  6 3 ) 
n

 

*   x  k 
฀ 

i 1   (    2) 


n  ( 2  2θ 4  6 3 )  
n
 

*   x  k * , Where k*  k 
฀ 

i 1   (    2) 


For a large sample of size n, 2log Δ is distributed as chi-square distribution with one degree of freedom and 
also p- value is obtained from the chi-square distribution. Also, we reject the null hypothesis, when the 
probability value is given by 

 * *  * 
 



p      , Where    xi is less than a specifiedlevel of significance and xi 

i1 i1 
is the observed value of the statistic*. 

 
Bonferroni and Lorenz Curves 

 
The Bonferroni and the Lorenz curves have assumed relief not only in economics to study the distribution of 
income and wealth or income and poverty, but also being used in other fields like reliability, medicine, 
insurance and demography. The bonferroni and Lorenz curves are given by 
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Maximum likelihood estimation has been the most widely used method for estimating the parameters of the 

weighted Quasi Sujatha distribution. Let x1, x2, x3,…,xn be a random sample from the weighted quasi Sujatha 
distribution, then the corresponding likelihood function is given as 
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The log likelihood function is given by: 
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Differentiate the log likelihood equation (7) with respect to parameters. We obtain the 

 
normal equation 

 
 

 log L n  8 3  18 2 
 (xi    x   ) 

2 
 

  
  n


฀ 

     i1   x  0 

   
(  2 4  6 3 ) 

 (  x  x 2 )  
i
 


 log L n  1 

 i i i 1 

 n    1 
 


 4 3    

  

n i 



 International Journal of Enhanced Research in Science, Technology & Engineering 
ISSN: 2319-7463, Vol. 7 Issue 12, December-2018, Impact Factor: 4.059 

  

Page | 26  

 i l 

2 








  



 

i 

i 




  0 
 

 
 i1  (  2

 
 
Where ψ (.) is the digamma function. 

 
Because of the complicated form of likelihood equations, algebraically it is very difficult to solve the 
system of nonlinear equations. Therefore we use R and wolfram mathematics for estimating the required 
parameters. 
To obtain confidence interval we use the asymptotic normality results. We have that, if 

  (̂,̂) denotes the MLE of   ( , ), we can state the result as follows 
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I12   I 21   EWhere  (.)', (.)'' and ' ' ' (.) is the first , secondand third order derivatives of digamma 

function. 
Since being unknown, we estimate I 1 () confidenceintervals for  , and c.by I 1 (ˆ) and this can be used to obtain 
asymptotic 

 
Applications 

 
In this section, we use a real-life data set to show that the length biased quasi sujatha distribution can be a 
better model than the quasi Sujatha, lindley and exponential distribution. We cosider a data set represents the 
survival times (in months) of patients suffering from melanoma studied by susarla and Vanryzin (1978). The 
data set is given below as 

 
Data set: The following data represent the Survival times (in months) of patients of melanoma studied by 
Susarla and Vanryzin (1978) .The data set is given below in table 1 as 
 

Table. 1 Data regarding Survival times (in months) studied by Susarla and Vanryzin 
 

3.25 3.50 4.75 4.75 5.00 5.25 

5.75 5.75 6.25 6.50 6.50 6.75 

6.75 7.78 8.00 8.50 8.50 9.25 

9.50 9.50 10.00 11.50 12.50 13.25 

13.50 14.25 14.50 14.75 15.00 16.25 

16.25 16.50 17.50 21.75 22.50 24.50 

25.50 25.75 27.50 29.50 31.00 32.50 

34.00 34.50 35.25 58.50   

In order to compare the length biased biased quasi Sujatha distribution with quasi sujatha, quasi shanker and 
new quasi lindley distribution, we are using the Criterion like AIC (Akaike information criterion), AICC 
(corrected Akaike information criterion) and BIC (Bayesian information criterion) .The better distribution 
corresponds to lesser AIC, AICC and BIC values. 

 
AIC  2k  2 log L 

AICC  AIC  
2k (k  1)

 
n  k  1 

 
and 

BIC  k log n  2 log L 

 
 

where k is the number of parameters in the statistical model, n is the sample size and -2logL is the maximized 
value of the log-likelihood function under the considered model. From table 2, it has been observed that the 
Weighted quasi Sujathadistribution have the lesser AIC, AICC, -2logL and BIC values as compared to quasi 
Sujatha distribution. Hence we can conclude that the weighted quasi sujathadistribution leads to a better fit than 
quasi sujatha distribution. 

 
Table.2 Performance of distribution 

 
Distribution MLE SE -2logL AIC BIC AICC 

 
Length 

biased 
Quasi 
Sujatha 

 
ˆ  0.0010 

ˆ  0.1915 

 
ˆ  0.0012 

ˆ  0.0141 

 
 

221.7815 

 
 

225.7815 

 
 

229.4388 

 
 

226.0605 
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Quasi 

sujatha 

ˆ  0.0010 

ˆ  0.1861 

ˆ  0.0131 

ˆ  0.1312 

 
333.476 

 
337.476 

 
341.133 

 
337.7550 

Exponential ˆ  0.0638 ˆ  0.0094 345.0919 347.0919 348.9205 347.180 

 
lindley 

ˆ  0.1208 ˆ  0.0126  
333.699 

 
335.699 

 
337.5279 

 
335.789 

 
CONCLUSION 

 
In the present study, we have introduced a new generalization of the Quasi sujatha distribution namely as 
Weighted Quasi Sujatha distribution with three parameters. The subject distribution is generated by using the 
weighted technique and the parameters have been obtained by using maximum likelihood estimator. Some 
mathematical properties along with reliability measures are discussed. The new distribution with its 
applications in real life-time data has been demonstrated. Finally the results are compared over Sujatha 
distribution and have been found that weighted Quasi Sujatha distribution provides better fit than quasi Sujatha 
distribution. 
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ABSTRACT 
 
The design and development of Cyber physical systems has emerged as a major focus of study in recent years 
because to their promising potential in resolving difficult challenges. As the number of cyber physical 
systems (CPS) continues to rise, so too do the number of security issues that have arisen as a result of the 
wide variety of components used in CPS. The research presented in this article paves the way for the 
creation of an unique Quantum Protocol that operates on the Cloud and has the potential to be included into 
cyber physical systems. Various algorithms, such a key caching method and a secure key transfer algorithm, 
are created and implemented as part of the protocol design process. The suggested protocol is shown to 
improve CPS security over the cloud network in a quantifiable way in the simulation results. 
 
Key words: Cyber physical systems, cloud computing, cryptography, quantum cryptography 
 
 
 

INTRODUCTION 
 

 Cloud computing 
A novel computing paradigm, the cloud computing, has become a viable solution on top of virtualization for 
commoditization of computing resources. Though it has potential to leverage individuals and organizations with 
plethora of advantages, there are strong security concerns over outsourced data. The existing security models are 
built with certain assumptions. The solutions like distributed accountability, provable data possession (PDP), Third 
Party Auditing (TPA) and so on are secure as long as the assumptions hold true. To ensure fool proof security for 
cloud storage security little research has been made on quantum key cryptography. Since the quantum key 
distribution is unconditionally secure we propose a new scheme known as CloudQKDP (Quantum Key 
Distribution Protocol for CloudComputing) which exploits the benefits of quantum mechanisms to secure cloud 
storage and data dynamics. We consider a case study in which three parties such as cloud server, data owner and 
trusted client have provably secure communications with our proposed scheme which uses random oracle model. 
Our empirical study revealed mixture of success and failure rates with private and public clouds respectively. 
 

 Need for Quantum Cryptography 
When compared to traditional cryptography, Quantum Key Distribution (QKD) has properties that can make is 
unconditionally secure. The former is based on computational complexity of mathematical problem while the latter 
is based on laws of quantum mechanics. Cryptanalysis has been around which paves the way for breaking security 
of public key cryptography due to the availability of quantum computers in future. It does mean that quantum 
computers provide sufficient power to break the computational complexity in the mathematical problem used by 
public key cryptography. Therefore it is indispensable to use quantum key distribution along with best possible 
classical cryptographic primitives. As cloud users have concerns about outsourcing their data to remote cloud 
servers, cryptography plays a vital role in securing data transmission. Quantum cryptography when succeeded to be 
used for cloud storage and retrieval, it will be a paradigm shift in protecting data with unbreakable security. 
 

STATE OF THE ART 
  
 Quantum Key Distribution Protocols 

Transport Layer Security (TLS) and IPSec are widely used applications for Internet security. The TLS is based on 
Secure Sockets Layer for secure communication while the IPSec is a suite of protocols meant for ensuring that the 
communications over Internet Protocol (IP) are secure. According to Arkko and Nikander [2] the current policy 
mechanisms of IPSec are inadequate with respect to authorization. Oracle [3] states that the TLS has drawbacks 
such as inability to provide end-to-end solution. Mink, Frankel and Perlner [1] integrated QKD into the security 
applications such as TLS and IPSec using an additional support layer that helps in communication between QKD 
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and those security applications. Authenticated Key Establishment (AKE) is the take pertaining to cryptography 
which is achieved by QKD. QKD has been proved to be secure against adversaries using future 
computational improvements. Mosca, Stebila and Ustaoglu [4] described BB84 QKD protocol which is then 
integrated with traditional AKE models. Their experiments proved that QKD can withstand future advances in 
computing arena. They used both classical cryptography and QKD and tested long-term and short-term security of 
BB84. 
 
Shih, Lee and Hwang [5] proposed two three party QKD protocols and claimed that they were efficient. However, 
later, Gao et al. [6] proved that those QKDPs are susceptible to dense-coding attack. The problem with these 
protocols is that eavesdroppers can use entangled quits in order to obtain session keys without introducing errors in 
ongoing communications. Cotler and Shor [7] proposed a new QKDP that works faster than the existing such 
protocols. The protocol increases key generation rate by using a single photon‟s spatio-temporal modes effectively. 
Fiber optic and line of sight channels were used to demonstrate the proof of concept. 
 
According to Zeng and Wang [8] improved QKD that can verify identity of communicator and distribute quantum 
secret key concurrently. However, their QKDP has a distinct problem such as common key reservation. Chuan et al. 
[9] proposed a new QKDP with pulsed homodyne detection that makes use of weak coherent states. This protocol 
was proved to be robust to attacks such as Trojan-horse and intercept-resend. Huang et al. [10] proposed and 
applied a novel QKDP to Wireless Sensor Network (WSN). It was an agent oriented implementation of quantum 
communication for Wi-Fi network. With this the QKD could handle multiple users in the network. Brougham et al. 
[11] proposed a high dimensional QKDP that makes use of Franson interferometers. However, they concluded that 
usage of single Franson interferometer is not enough to have adequate security. Instead multiple interferometers 
cloud be a better solution for high – dimensional QKD. 
 
Lim et al. [12] proposed a new device independent quantum key distribution mechanism that is compatible with 
Bell‟s theory with respect to inequalities between two parties. Thus they could overcome the problem of detection 
loophole attack. Dianati and All´eaume [13] described transport layer protocols used for QKD for the 
implementation of European project known as “Secure Communication Based on Quantum Cryptography”. 

 
Threats to Cloud Computing Security 
According to Ted Samson the Cloud Security Alliance (CSA) identified nine top threats to cloud computing 
security. Data breaches are the first threat which causes a Virtual Machine (VM) to gain access to the cryptographic 
keys of another VM with ease. A single breach of security in one application can cause damage to all clients. 
Encryption can be used to avoid data breaches but when the cryptographic keys are compromised, the whole 
security is lost. Second threat is data loss which might be due to attacks launched by hackers to delete your data. In 
the process if the encryption keys are lost, it should be the worst case. Service traffic hijacking is the third security 
threat. When an adversary gains access to credentials, it could lead to hijacking of user‟s requests to illegal web 
sites that make use of the credentials. Insecure interfaces and API is the fourth threat for cloud security. The APIs 
that are vulnerable can expose applications to cloud security issues such as integrity, confidentiality, availability, 
and accountability. The fifth threat which is more frequent is denial of service attack which proves costly to cloud 
users as they are given services in pay per use fashion. 
 
Malicious insiders are the sixth security issue that is difficult to address as the malicious insiders have legal access 
to data and services rendered. They can also misuse the keys stored in cloud storage. Cloud abuse is the seventh 
security problem that is practiced by hackers to break cloud security in order to launch various kinds of attacks such 
as sharing pirated software, propagating malware and so on. The eighth threat to cloud computing security is the 
lack of knowledge of cloud computing and security keys on the part of cloud users. Extensive knowledge when 
acquired can help cloud users to overcome this problem. Shared technology vulnerabilities are the very important 
threat to cloud security. When the vulnerabilities are shared, that causes havoc to the whole cloud computing 
phenomenon. 

 
 Secure Storage Solutions for Cloud 

Cloud computing, a new model of computing, has become a reality which facilitates data owners to outsource their 
data to cloud besides providing various other services. However the cloud servers are treated “untrusted” by cloud 
users as their valuable data is stored in remote servers. There are many security concerns over the outsourced data 
and communications between the cloud server and cloud users. Many solutions came into existence in order to curb 
this problem. Lin and Tzeng [14] proposed a threshold proxy re- encryption scheme that secures outsourced data. 
Their security architecture is facilitated by number of storage servers and key servers. The storage servers 
store data while the key servers act as access nodes. The scheme supports encoding, encryption and forwarding. 
Each storage server and key server independently performs encoding and re-encryption and partial decryption 
respectively. 
 
Provable Data Possession (PDP) is technique used to ensure integrity of outsourced data. Many PDP schemes came 
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into existence such as PDP [15], SPDP [16], DPDP – I and DPDP – II [17], CPOR – I and CPOR – II [18]. These 
schemes tried to make the data provably secure. However, recently, Zhu et al. [19] presented a cooperative PDP 
scheme in a distributed and multi-cloud environment. The scheme is provably secure which is based on hash index 
hierarchy and verifiable response. The scheme is also efficient in terms of minimizing computational costs and 
communication overheads. Proof of data integrity is another scheme proposed by Kumar and Saxena [20] which 
provide data integrity proofs besides supporting Service Level Agreements (SLAs) that can have mutual 
agreements between the service provider and service consumer. 
 
Wang et al. [21] focused on cloud storage security by implementing a security scheme known as “Third Party 
Auditing” which audits data for integrity verification. The scheme supports batch auditing besides supporting data 
dynamics which can‟t be done easily with cryptographic systems. 
 
Sundareswaran, Squicciarini and Lin [22] proposed a decentralized information accountability framework for cloud 
storage security. They made use of JAR programmable features in order to encapsulate user‟s data and security 
policies in JAR files and that possess mechanisms for distributed accountability. In all the cloud computing 
solutions there was more importance to data integrity rather than providing end to end security. 

 
PRILIMINARIES 

  
 Quantum Cryptography and BB84 Protocol 

Quantum cryptography is based on quantum mechanics where the qubit used in key distribution cannot be altered 
without the possibility of making changes to the original state. In order to exchange a sequence of bits randomly 
two parties such as Alice and Bob make use of quantum channel to ensure security in communication using one-
time pad. When any adversary such as Eve attempts to eavesdrop, detection of it is possible with high probability. 
The BB84 protocol supports quantum cryptography where quantum channel is used by two parties to send 
qubits. However, the classical channel which is also used by them is insecure. Quantum states can be represented 
using different polarizations. The BB84 protocol for secure communication between Alice and Bob works as 
described here. 
 

1. The random sequence of bits sent Alice are encoded and sent to Bob. 

2. Bob is supposed to receive photons and decode them randomly. 

3. Both parties compare some bits that have same basis. In the process the test is considered successful if the 
estimated error rate is less. 

4. At the end, Alice and Bob can obtained a secret key using other bits after subjecting them to privacy 
amplification and error correction. 

 
The communication process with respect to secure key distribution using BB84 protocol is as presented in Table 
4.1. 
 

Table 4.1. BB84 protocol 
 
Alice’s 
String 

1 1 0 1 0 0 1 0 1 1 1 1 0 0 

Alice’s 
basis 

+ + + X x + x X X x + + + + 

Alice 
sends 

- - | \ / | \ / \ \ - - | | 

Bob’s 
basis 

+ x + + x + x + X x + + + + 

Bob’s 
string 

1 0 0 1 0 0 1 1 1 1 1 1 0 0 

Same 
basis? 

Y N Y N Y Y Y N Y Y Y Y Y Y 

Bits to 
keep 

1  0  0 0 1  1 1 1 1 0 0 

Test Y  N  N Y N  N N N Y Y N 
Key   0  0  1  1 1 1   0 

 
Conceptual Overview of the Proposed Model 
The proposed secure key management model is a comprehensive solution to e- Governance in India. The proposal 
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encompasses end to end security among different layers involved in the e-Governance applications. E-governance 
applications are highly sensitive and they are to be protected from unauthorized access and also from all kinds of 
adversaries. Towards this end, in this sub section, a conceptual overview is provided for the proposed model. There 
are many communication hurdles due to internal and external attacks in the real world communication networks. 
Therefore, this proposal is aimed at providing a comprehensive model that can protect the interests of all stake 
holders of e-Governance. Secrecy and effective communication are given importance while designing the 
framework. Since the e-Governance applications involve many parties, they are to be protected under a secure 
domain. Towards this end, the proposed conceptual model is as shown in Figure 1. Various custom protocols were 
proposed to realize the model. For highly secure efficient key management, a technique is proposed that exploits 
quantum cryptography. Quantum device provided by “Quantum in the Cloud” [15], a quantum test bed, of 
University of Bristol is used for experiments. 
 

 
 

– Conceptual framework with quantum network for proposed e- Governance applications 
As shown in Figure 1.1, there are three layers in the proposed framework namely Quantum Key Distribution 
(QKD) layer, key management layer and application layer. The QKD layer makes use of quantum device provided 
by “Quantum in Cloud” of University of Bristol. This layer is responsible to generate a shared random secret key 
that can be used by the parties involved. Pool of such keys is maintained by servers of the key management layer. 
Ultimately the application layer consumes the keys as and when required. Key management plays vital role in 
privacy and security of any communication network [12]. There is key management interoperability protocol 
named Key Management Interoperability Protocol [13] which has important role to play in distributed applications 
for key management. This protocol was introduced in key management layer is Organization for the Advancement 
of Structured Information Standards (OASIS) [14]. The security mechanism is described here. First of all, the web 
interface provided by “Quantum in Cloud” device is used to generate quantum keys. The keys are then handed over 
to key management service which is crucial for secure communications. The quantum key verification is done 
among the peer servers that are part of key management service. Then simultaneous quantum key distribution is 
made across different e-Governance applications that ensure the underlying operations to be made in highly secure 
fashion. 
 
As shown in Figure 1.2, there are three nodes and two links that show effective and secure communication. The 
information passed through VPN is encrypted to avoid eavesdropping possibilities and other attacks. QKD devices 
form QKD layer that takes care of generation of random shared keys. The Key manager PC, key management 
server does have a Remote Procedure Call (RPC) done locally. Between node A and node B there are two channels 
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established. The classic channel is meant for transferring data while the quantum channel is meant for sharing key 
in secure fashion. They key management server is responsible to manage keys and provide them access to a group 
of privileged users. There is user management service that takes care of privileges being assigned to genuine users 
and tracking them from time to time. Since there are different devices and communication requirements are 
involved, it is essential to have many customized protocols to realize the proposed framework. 

 
PROPOSED QKDP 
In our previous paper we implemented a protocol that helps secure communities in e- governance applications. In 
this paper a part of that protocol is reused in the framework we proposed for cloud. The proposed protocol is named 
QKDP. QKDP is the underlying protocol in the framework proposed in Figure 1. 

 
Figure 1.3 – Proposed framework for QKDP implementation 

 
As can be seen in Figure 1.3, it is evident that the proposed framework has different layers. They are QKD layer, 
key management layer, cloud data security layer and cloud layer. The cloud layer is responsible to provide cloud 
services. The cloud data security layer is responsible to take care of encryption and decryption procedures using 
quantum and traditional cryptography. The traditional cryptography is for securing data while the quantum is to 
distribute keys in secure fashion.  
 
The QKD layer is responsible to produce quantum keys. We used devices for real quantum key generation using 
“Quantum in Cloud” platform. The generated keys are maintained by key servers which are located in key 
management layer. The Quantum Cloud infrastructure is depicted in Figure 2. The cloud infrastructure includes 
application server and license server in which the application server is connected to various nodes. Quantum device 
QD is installed in application server where as the key generation and key distribution process is managed by the 
license server. The Quantum key distribution is taken place through the quantum channel in the form of Qubit's and 
the shared key is distributed through the classical channel across the clouds. 

 

 
Figure 1.4: Quantum Cloud Infrastructure 
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The process is initiated at the cloud user end while sharing the document. The document is encrypted using 3-DES 
schema and transmitted through IP-Multicast using QKD phenomenon. The key transmitted through the quantum 
channel where it is converted in to qubit and is transmitted based on various phases of polarization to the receivers 
end. 
 

 
 

Figure 1.5 – Cloud data security model 
 
This layer is in the proposed framework. It is elaborated here. It takes data from cloud user and encrypts it using 
Triple DES algorithm before sending it to cloud. In the same fashion, the data which comes from cloud is 
decrypted. However, in the proposed framework the key distribution is done using quantum channel for highly 
secure cloud communications. The process of communication within the Quantum channel is depicted in Figure 4.6. 
 

 
 

Figure 1.6: Quantum key distribution through quantum channel 
 
The process of key distribution includes Qubit generation, Transmission of Qubit across the clouds and distributing 
it. The process of Qubit distribution is managed by Quantum key manager with the help of license server. Local 
host cache stores the generated qubits and they are transmitted across the cloud. 

 
CONCLUSION 

 
This paper presents a number of theoretical solutions aimed at facing the challenges of the new cloud computation 
era. Addressing the problem of security and privacy in cloud environment two effective solutions were illustrated 
and it is observed through performance evaluation that the proposed solutions outperforms various security 
algorithms previously proposed for securing cloud. Firstly the work demonstrates a working model to authenticate 
the users in cloud using quantum cryptography and further for the experimental analysis the BB84 protocol is 
simulated using QKD simulator that establishes a secured quantum channel. In the second contribution a prototype 
is modeled to ensure the secured data exchange between various clients and centralized cloud server for this 
purpose we integrated 3DES and BB84 protocols that enable multilevel security based on the proposed key 
management framework. Further this could be extended to minimize the computation process of cyber physical 
systems. 
 
 



      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 7 Issue 12, December-2018, Impact Factor: 3.578 
  

Page | 120  

REFERENCES 
 
[1]. Jian Wang, Quan Zhang, Chao-jing Tang. (2006). Quantum key distribution protocols using entangled state. 

IEEE. p1355-1358 
[2]. T. Hwang and K.-C. Lee. (2007). EPR quantum key distribution protocols with potential 100% qubit 

efficiency. IEEE. 1 (1), p43-45. 
[3]. Shirantha Wijesekera, Dr. Sajal Palit and Dr. Bala Balachandran . (2007). Software Development for B92 

Quantum Key Distribution Communication Protocol. IEEE. p1-5. 
[4]. Fábio A. Mendonça, Daniel B. de Brito, João B. R. Silva, George A. P. Thé, and Rubens V. Ramos. (2007). 

Experimental Implementation of B92 Quantum Key Distribution Protocol. IEEE. p712-717. 
[5]. Q. Wang1,2W. Chen2G. Xavier1M. Swillo1, S. Sauge1, M. Tengner1, T. Zhang2, Z. F. Han2G. 
[6]. C. Guo2, A. Karlsson1. (2008). Robust decoy-state quantum key distribution with heralded single photon 

source. ieee, 1-2.  
[7]. Dazu Huang and Zhigang Chen. (2008). Quantum Key Distribution Based on Multi- qubit Hadamard 

Matrices. IEEE. p333-337. 
[8]. Mohamed ElboukhariMostafa Azizi, Abdelmalek Azizi and. (2010). Quantum Key Distribution In 

Practice: The State Of Art. IEEE.p1-4. 
[9]. Ivan Capraro and Tommoso Occhipitni. (2007). Implementation Of A Real Time High Level Protocol 

Software For Quantum Key Distribution. IEEE. p704-707. 
[10]. Nabeel A. Siddiqui. (2007). QUANTUM-GRID INFINITESIMAL BIT CRYPTOSYSTEM. ieee, 1-4. 
[11]. Mario Pivk,Christian Kollmitzer.   (2009).   SSL/TLS   with   Quantum Cryptography. ieee. 0 (0), 1-6. 
[12]. Qing Xu, Manuel Sabban, Philippe Gallion and Francisco Mendieta. (2008). Quantum Key Distribution 

System using Dual-threshold Homodyne Detection. IEEE. p1-8. , 1-4. 



 
                                           International Journal of Enhanced Research in Management & Computer Applications 
                                                                    ISSN: 2319-7471, Vol. 7 Issue 12, December, 2018, Impact Factor: 3. 578 

  

Page | 121  

A Study on “Decentralized Supply Chain” 
 

Ravi Kiran1, Ch. Sirisha2, Y. Jagadeesh3 

 

1,2,3K.B.N. College (Autonomous), Vijayawada-520001, Andhra Pradesh, India 
 

 
 

ABSTRACT 
 
This paper presents a new decentralized/ distributed supply chain planning model. A supply chain is called 
decentralized when meaningful opinions are made in different companies trying to optimize their own 
objectives. Supply chain planning is the creation of medium- term master plans for the entire supply chain. A 
centralized approach to supply chain planning is generally   supported, but it may not be accepted or affect 
system-wide   efficacy due to the distinction between the provocations of the companies involved in the supply 
chain and overall supply chain objects. Thus, opinions about supply chain planning are generally coordinated 
on a decentralized basis. A collaboration medium is designed to partake information between the retailer model 
and the manufacturer model called centralized planning. This study examines the consequences and constraints 
of decentralized and centrally planned supply chains, furnishing the foundation for introducing a general, 
abstract approach to distributed supply chain planning. 
 
Keywords: approach, consumers, decentralized, develop, distribution, problems, supply chain 
 
 
 

INTRODUCTION 
 

In several artificial fields, stakeholders are getting interested in block-chains (logistics, supply chain diligence). 
Blockchain technology has the ability to record every item as it moves through the supply chain, manage orders, bills, 
and payments, and track digital means like guaranties and licenses in a streamlined and transparent manner. The main 
benefactions of this paper are epitomized as follows: 
 
(1) presenting a decentralized (distributed) approach in order to address the product and distribution problem in 
supply chain including manufacturer and retailers and (2) proposing a collaboration medium in order to handle 
problems related to product and distribution in a two-stratum supply chain network through a decentralized approach. 
 
So, in order to track products shipment from manufactures to the consumers and to offer information of the product to 
the consumer, we develop a decentralized supply chain. Because of the potential benefits it could provide many 
advantages over current systems in a variety of areas. Blockchain technology is a new paradigm for distributed, 
decentralized, and unrecoverable tally databases, has garnered the interest of several experimenters and businesses in 
recent times. Among its numerous advantages, blockchain technology can guarantee of data invariability and integrity 
without the aid of a trusted third party and is immaculately suited to address issues in fields where several unreliable 
players must serve or unite. As a result, we tried to produce a blockchain-grounded supply chain operation system. This 
is an end to end logistic supply chain operation system that shows the position of the product as well as it displays the 
information of all realities that are present on every freight on the blockchain. It lets the client simply overlook the QR 
code of the product and get complete information about the product. Nowadays transnational trading is adding 
significantly, and that means cooperation between different companies from each countries over the globe increases as 
well as in order to transfer products to retailers. Companies ship goods and products all over the world between 
different continents, countries, and businesses. These movements produce a complicated process of product operation 
in which number of manufacturers, distributors, retailers and consumers are involved. These logistics processes 
correspond to numerous conducts and transfers between manufactures and consumer are at different locations. And the 
further of them, it becomes more complicated to manage supply chains and thus overall process becomes more 
transparent for manufacturers to the final consumers of products. 
 
Motivation 
The trustability challenges that current supply chains deal with include consumer trust, supply chain translucency, 
product quality, logistical problems, environmental impact, particular consumer data, fraud, the safety of products, etc. 
Consumers want further information and openness, but the current mechanisms are unfit to deliver it. Blockchain 
technology validates and stores data using blockchain data structures, generates and updates data using distributed knot 
agreement styles. It uses encryption to guarantee data transmission and access security, and employs intelligent 
script law. It's a new computer and distributed structure paradigm for programming and manipulating data. The sale 
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data produced by each product is packed into a data block, which is also organized in chronological order to form a 
chain of data blocks in the blockchain system. The main body has the same data chain and can not be tampered with 
unilaterally. Any changes to the information must be approved by a certain chance of the content, and only then new 
material may be added. The old data can not be changed or removed. The details of the products and the shipment 
information are open and transparent and cannot be faked. The maturity of the time, records are kept on paper or in 
centralized systems, and information is checked by outside parties. The following issues are brought on by this 
strategy: 
 

1. Fraud, security excrescences in IT systems. 
2. High expenditure and inefficiency of paper- grounded operations 
3. Integrity of digital data 
4. Abuse of paper instruments. 

 
EXISTING  SYSTEM 

 
Current supply chains have a conventional layout. Using this system, a central database containing information of all 
processes is produced. The database is managed by a director. There are many restrictions to this strategy. The database 
in this system is managed by a garçon. As a result, the entire system will be unapproachable if that garçon crashes. A 
dishonest   director might alter the data without the stakeholder's mindfulness. That manipulation isn't eligible for a 
trackback. This centralized strategy is also untraceable and opaque. Traceability of goods, stakeholder openness, and 
confidence in collaborative systems are some of the main issues facing traditional supply chain ecosystems. There are 
numerous interposers in the traditional model, which leads to issues with performance and trust. Manufacturers, 
Distributors, Retailers and Consumers are the examples .Consequently, it'll be veritably grueling to identify any 
outbreak involving common products. Examining the functional, social, and profitable goods of developing 
technologies in the supply chain ecosystem is pivotal. The ecosystem of the conventional supply chain is also rather 
centralized. When multiple associations unite, trust challenges arise. It's simple to manipulate data in a centralized 
process without the other stakeholders' knowledge. Any negligence in the supply chain could jeopardize people's lives 
or health. This system proposes an abstract conception after compactly explaining and reflecting on current delineations 
of smart contracts. Because of the concept's novelty and its sophisticated technological foundation, there's no common 
description of smart contracts at this time. Given the lack of agreement on title, it appears that furnishing an overview 
of enriching an applicable description is of the loftiest applicability. 
 
The entire structure of the blockchain and the workings of smart contracts are shown in Figure 1. Certain operations in 
the smart contract that are progressively organized as flow- oriented activities can be taken on by a number of logistics 
service providers (Manufacturers, Distributors, Retailers). 
 

 
PROJECT DESIGN 

 Architecture/ Framework 
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 Analysis 
Building contemporary information systems using blockchain technologies has gained popularity. Yet, many of these 
blockchain-based platforms go against certain fundamental Web3 concepts. Web3 is a theory of a network of 
information systems that runs with a blockchain as a single source of data and fully relies on a decentralized working 
process employing a number of machines as opposed to a single server. The complete decentralization of a system is a 
fundamental tenet of the Web3 idea [8]. There are issues with current blockchain-based systems, such as using private 
blockchains to manage property data records, track goods movements in logistics, and use them for banking and 
trading.For instance, the NASDAQ LINQ platform, which functions as a private blockchain and records data on 
existing shareholdings, share prices in investment rounds, and stock changes that are made available, Because 
private blockchains have an owner who controls them within his organization, they share the same issues as centralized 
data structures. Despite the use of blockchain, this strategy could result in unlawful data loss and alterations. In this 
situation, the use of a private blockchain might give the appearance of safe and reliable storage, which could be 
disclosed by the owners' desires. There is a common issue in information systems that rely on publicly accessible 
blockchains when the system itself is not completely decentralized. It incorporates a blockchain into its system. Yet, it 
keeps the majority of system control in the hands of a single entity, which manages this information system despite it 
being open. 
 

 
Figure 1: Diagram of a traditional approach to data sharing among logistics information system participants.. 

 

 
 

Figure 2: Data sharing approach with logistics information system participants using blockchain. 
 
Traceability System and Trade Mechanism serve as the project's two main building blocks. 
 
Traceability System 
Every product has a unique serial number that is registered to a third-party account on Ethereum. A smart contract 
tracks every product transaction, saves it, and links it to the product's serial number. This uses an access control 
strategy to limit some transactions to authorized users only. 
 
Trading Mechanism 
The transfer of goods from one entity to another is tracked and recorded by the blockchain. To purchase an item with a 
serial number, customers must first log into the system and make the appropriate request. After receiving the purchase 
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request, the product owner modifies the ownership to reflect the new owner. This process prevents retailers from selling 
products with duplicate serial codes. 

 
CONCLUSION 

 
This paper describes and prototype a fully decentralized blockchain-based smart-contract-based logistics supply chain 
information system. The prototype of the information system based on the Ethereum virtual machine's blockchain and 
using Solidity smart contracts to run a straightforward supply chain has produced its interim findings. It was examined 
and compared to conventional, centralized supply chain information systems. It has been determined that the supply 
chain's automation, trustworthiness, and tracking transparency have all improved. Nevertheless, there are also a number 
of drawbacks to the decentralized system, including the issue of software upgrades and selecting the proper type and 
consensus method for the blockchain network on which the system will run.These problems could lead to slow 
relinquishment of new technologies and approaches grounded on blockchain in information systems or indeed the 
impossibility of its relinquishment. These problems and possible ways of handling them will be studied in the ensuing 
workshop. This work is useful for designing and creating more detailed and sophisticated information systems in a 
decentralized way using blockchain technology for monitoring and managing the shipments of coffers, goods and 
products and other inventories with the participation of a large number of actors of logistics supply chain processes.  
 

REFERENCES 
 
[1] Ivan Jovovic, Nemanja Music, Tomo Popovic, “Blockchain-Based Transparency and Data Provenance in the Wine 

Value Chain”, March 2022. Available at: https://ieeexplore.ieee.org/author/37088831685 
[2] Worakamol Wisetsri, Elgamar Syam, “Food Recommendation System Using Clustering Analysis for Diabetic 

Patients. Assessing and Comparing the Role of Machine Learning (ML) and Supply Chain Management (SCM) 
Towards Enhancing E-Commerce”, July 2022. Available at: https://ieeexplore.ieee.org/author/37088831685 

[3] N. Nasurudeen Ahamed, T K Thivakaran; P Karthikeyan, “Perishable Food Products Contains Safe In Cold 
Supply Chain Management Using Blockchain Technology”, March 2021. Available at: 
https://ieeexplore.ieee.org/author/37088382978 

[4] Konstantinos Demesticha, “Blockchain in Agriculture Traceability Systems”, June 2022. Available at: 
https://ieeexplore.ieee.org/author/37088831685 

[5] Dennis Lamken, “Design patterns and framework for blockchain integration in supply chains”, June 2021. 
Available at: https://ieeexplore.ieee.org/author/37088897368 

https://ieeexplore.ieee.org/author/37088831685
https://ieeexplore.ieee.org/author/37089455620
https://ieeexplore.ieee.org/author/37089455620
https://ieeexplore.ieee.org/author/37088831685
https://ieeexplore.ieee.org/author/37088540415
https://ieeexplore.ieee.org/author/37088540415
https://ieeexplore.ieee.org/author/37088540415
https://ieeexplore.ieee.org/author/37088540415
https://ieeexplore.ieee.org/author/37088073062
https://ieeexplore.ieee.org/author/37088073062
https://ieeexplore.ieee.org/author/37088073062
https://ieeexplore.ieee.org/author/37088382978
https://ieeexplore.ieee.org/author/37088831685
https://ieeexplore.ieee.org/author/37088897368


                                                 International Journal of Enhanced Research in Educational Development (IJERED) 
                                                                          ISSN: 2320-8708, Vol. 6 Issue 6, Nov-Dec, 2018, Impact Factor: 3.275  
 

Page | 50  

Study of Current Status QUO of English as a 
Second Language in the Schools of Andhra 

Pradesh 
 

Dr. H. Narendra Kumar1, N. V. D. Dinakaran2, S. Santha Kumari3 

 
1,2,3K.B.N. College (Autonomous), Vijayawada-520001, Andhra Pradesh, India 

 
 

 
INTRODUCTION 

 
A language is a means of conventional vocal signs by means of which human beings communicate. English is such a 
language which is universally accepted as a way of interaction in all parts of the world. But this language is not a 
language which India already possessed. It is a language which was adapted due to the British  rule  in  India.  English  
is  the  mother  tongue  of  the Britishers. They had spread this language because of their own benefits. They wanted to 
trade and that was the sole purpose for which they came to India and later on started ruling the country and  that  is  the  
only  reason,  some   people  who  were  a  bit educated, were forced to learn English. Looking from the other 
perspective, English  is  not  an  Indian  language.  It  is  a  foreign language. It is the language of the Britishers and 
therefore only there, English is a first language.  
 
As India is a land a vast culture, the different regions, or to be more specific, the different cities have different 
languages. On this basis, the topic can be seen from another perspective. This perspective the researcher has applied in 
project. Seen from the other side, all the state board school have their regional language as their first language in the 
schools and English as a second language like some state schools in Andhra Pradesh is affiliated to Andhra Pradesh 
board, some schools in Maharashtra has Maharashtra board, etc. They give more importance to their own regional 
language. So in these places English is the second language and their regional language is considered as the first 
language. But as per the latest news, English is the officially accepted  language.  It  actually  helps  in  interacting  with  
other people from different parts of the world. It now has become a trend to speak in English. It is a trendy fashion in 
these days and the people who do not belong from English medium school are looked down by the so called English 
speaking  people. Knowing English, these days are not only required to be educated  but also to be a distinguished 
person among the whole lot of crowd. Thanks to the globalization in all the fields, it necessitates the learning of a 
language which is international. Undoubtedly, English has become a world language rather than the language of only 
the English speaking countries such as the UK and the USA because the number of the people who use English as a 
means of communication exceeds much more than the number of the people who speak it as their mother tongue. Text 
materials relating to the subjects of Science, Engineering and Technology as also Medicine are available only in 
English.1 

 
Considering the above facts, learning English, the universal language, as a Second Language, becomes inseparable 
branch as also unavoidable in Indian education system. 
 
Historical Background of English Language in India 
It is interesting to note that India, a multilingual nation, is the third largest English speaking country after US and UK.. 
In India, it is increasingly being perceived as a 'must know' language. It has now become a ladder for upward social 
mobility and 'a window to the world'. 2According to Timothy J. Scrase, " English is an international language. You feel 
humiliated if you cannot speak English. People think you are dumb."3 The above quote makes it crystal clear that 
English as a language in India enjoys a respectable position. The language which is given such importance, the history 
of its origin should be unfolded. 
 
Pre-Independence Period. 
The people who were against English education revived Sanskrit and Persian learning. But noted Hindu and missionary 
leaders again advocated English education. But some middle class people aspired to learn English because they realized 
the power of English which could enable them to get jobs under the government with standard income and status in the 
society. The directors made a greater attempt. They felt the superiority of the English education but most Indians 
preferred English medium education to other lingual medium education because at that time there was a craze of 
learning foreign language, a completely new language which could give them good government jobs, status and 
income. The main motive of the Britishers behind spreading and teaching of English was to divide the Indians in two 
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groups of people so as to make the learned people as interpreters between the rulers and the ruled. They aimed at 
creating a class of people "Indian in blood and color but English in taste, in opinions ,morals and intellect".5 

 
English, then became a part in the lingual language education and was widely spread in India. Many distinguished 
universities were established. The mere establishment of the universities laid the founding stone of the idea of 
establishing English medium schools and colleges. When the British government realized that the language is gaining 
much importance and it is educating the people and they are gaining knowledge, they decided to remove the teaching of 
English for higher education but this led to a chaotic situation. when Lord Curzon, the then viceroy of India, saw this, 
he ordered to squash the proposal. At the Shimla conference, he said; 
 
It would be a place for the dissemination of knowledge and encouragement of learning and it further be a human smithy 
where character was forged in the furnace of experience, and beaten out on the anvil of truth"6 
 
The above quote of the then viceroy of India means that educational institutions should be a place where people are 
exposed to more knowledge to build their characters. Mahatma Gandhi was not against learning English. He protested 
against the much support of English education, their manners and lifestyles but he appreciated all foreign languages, 
especially English. 
 
In 1921, English was used as a medium of communication in middle and higher schools. The ministers who were in 
charge of the education department made the vernacular languages as the natural media of instruction but in secondary 
and higher levels, English continued to dominate. ' All the avenues of success could be opened only with the keys of 
English'.7 

 
Thus the "status of English" in Indian Educational system throughout the British rule, as A.K. Sharma observes, "was 
enviable"8 

 

Post Independence Period. 
English, then, became the language of the industrialization and modernization and now it is the language of 
globalization. According to Scrase's remarks, 
 
English is recognized as an important global or international language, essential for professional employment and 
significantly, a key component of the cultural capital of the middle class Indians"9 
 
English ,which when introduced, was only the language of the rulers and in the initial days was opposed by the ruled, 
was now turning on to be the language of the higher class people. They accepted the language economically as they 
were considered as the" socially progressive class of the Indian society during the post-independence period."10 English 
remained as a foreign language in India for less time period as it soon gained the status of second language. 
 
Prof. V.V. Yardi very evidently shows the distinction between English being the foreign language and English being 
the second language; 
 
English as a foreign language refers to a situation where it is taught for certain specific purposes viz... reading scientific 
works, translation communication at certain levels and for certain purposes only. English as a 'second' language refers 
to a situation where English is used widely for purposes of administration, education and as a common link-
language".11 
 
From the above words of Prof. V.V.Yardi,it is quite evident that earlier, English was used by a limited number of 
people for definite purposes. But gradually its importance increased with the foundation of universities, schools and 
colleges. Still after getting independence, English was taught in few schools and colleges in the beginning. But later on 
when people understood the importance of the language that it could lead to getting opportunities of well paid jobs, 
slowly more people adopted the language and its status shifted. The language became an important link between 
national and international purposes. Despite of many people's hard efforts of making Hindi as the link, it was opposed 
by people residing in Southern states and so Hindi in 'Deonagari' script was declared as the subsidiary official language 
besides English also being the subsidiary official language. It was decided that either Hindi or English can be used for 
Parliamentary proceedings. Many states acknowledges the growing importance of English and gave it a respectable 
position by making it a compulsory language in the education field. 
 
English thus became the primary requirement for interconnectedness of people, for free exchange of ideas, cultures and 
economies and a 'lingua Franca' for communication, business and education. 
 
Even today, English acts as an indispensable link language. Now a days, knowing English means being better educated, 
intelligent and belonging from a good culture. The language which was earlier imposed has now become a part of the 
day to day lives of the common people. 
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Status of English as Second Language in State School 
Concentrating the research work on Andhra Pradesh, it is found that the status of English in Andhra Pradesh schools is 
not good. In most of the state schools, not much importance is given to English. Just to enhance the quality of 
education, the three language system was introduced in most of the schools. 
 
According to the recommendation given by the education ministers in the conference held in 1957, there should be 
English present as a compulsory language in both primary and higher level as students should be given adequate 
knowledge of English so that they can receive education in university level because the students who do not have a 
good English base find it difficult in coping up with the university level syllabus. 
 
According to an interview taken of Ms. Shinjini Ghosh, a student of, St. John's Diocesan Girl's higher secondary 
school, Andhra Pradesh, 
 
The status of English in state schools in Andhra Pradesh is not good. Most students of state boards have problem to 
communicate with students of other boards because of their fluency in English. In my school more preference is given 
to Telugu or Hindi up to class 8. From 9 onwards we are given an option to opt for English as our first language but 
still the faculty is not so good and more emphasis is given on Telugu or Hindi as first language. The time period when 
it time to make the base of English strong, at that point we have English as our vernacular or second language and 
Telugu or Hindi as our first language. In my opinion, there should be more emphasis on English because now this 
language has got a worldwide acceptance as the common language which everybody understands." 
 
According to a research, it was found that in 1993, there were nearly 42.26% of primary schools having Hindi as their 
medium of instruction and only 4.99% having English as their medium of instruction. In the year 2002, there were 
46.79% of primary schools having Hindi as their medium of instruction and 12.98% as English as their medium of 
instruction. In this data, it is seen that Hindi was more used as a medium of Instruction than English for primary 
schools but the same rate is seen in upper primary and secondary level of state schools. In 20002, 41.32% of secondary 
schools had Hindi as their medium of instruction and 25.84% of secondary schools had English as their medium of 
instruction.13 But now a days, English has taken the importance of other vernacular languages which they had in earlier 
days. 
 
It is interesting to note that the number of states which offer education at primary and upper primary levels through the 
medium of languages other than some states the majority increased their language. 
 
In Andra Pradesh, English is the third language. Maharashtra, Himachal Pradesh, Jammu and Kashmir, Karnataka 
,Kerala and Andhra Pradesh has English as their second language. 
 
Thus, it is high time to realize the importance of English education in state schools so that the students of these schools 
can also get the grip of English and the status of English can also increase in the state schools because now a days, 
English is very essential for communication. Presently English is considered as a status symbol and so it is very 
necessary to educate the young generation so as to increase the standard of living by getting good jobs. 

 
Importance of English Language in State Schools 
The language, English occupies a huge space in the area of languages. This language is presently, very much in 
demand. People even go to English spoken classes, held by some tutorials for learning English. More than having the 
interest to learn a new language they simply want to show their class and upgrade their status. English has become such 
a language which reveals the status of the person and the people who cannot speak proper English are looked down 
upon. Therefore, it is important to have a good grip over the language and a good knowledge of that language. Further 
English is like clapping. Nothing happens from one side. It has to be a two way process. There should be 
encouragement from the guardian's side and enthusiasm from the student's side to learn the language. Certain family 
still has a negative perspective towards English. They feel that there regional language is being neglected and so they 
prefer their children to study in state schools so that he or she has a good knowledge about their own state language but 
they fail to understand that now a days learning English is more important than learning their own regional language 
because other people may not understand that local language. But every literate people is expected to know English so 
to communicate properly with other people. Like if a person comes to Maharashtra or Andhra Pradesh to pursue higher 
studies, it cannot be expected that he will know Telugu or Marathi language. So the common language in which he can 
think of speaking is English which more or less a number of people will understand. In fact in India, still the other 
vernacular languages can help to communicate but it will not surfice in western states like US, UK, America, etc. They 
people understand only English plus without English one cannot get a good and higher education because in most of 
the colleges and universities the medium of communication is English. Students belonging from state schools face 
problem in communicating and understanding text materials which are in English. The language, English, enhances the 
ability to comprehend and interpret the language of the text book, helps in writing English to complete class 
assignments and follow what is taught in classes. 
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Merits of English as Second Language in State Schools 
English is such a language which has been mandatory to be taught in all schools as first language. But at the same time 
it is not fair to look down upon the regional languages. As India is a land of culture, there should be importance of their 
local language. As the researcher has taken the state schools of Andhra Pradesh, so the sources and interview taken of 
students will only be regarding the state board schools of Andhra Pradesh. 
 
The first merit which was founded from the sources is that schools having regional language as their first language give 
more importance to that language, They prefer their Indian language more than they prefer western languages. This 
gives respect and increases the respect of local languages to foreign languages. 
 
Secondly, having local languages as first language means preserving the culture of the country and not totally adapting 
the western culture. The schools which has English as second language preserves the rich language culture of its old 
local language. Now a days Shakespeare is given more importance than Rabindranath Tagore. Earlier, the interest taken 
on the poems of rich literary Telugu works of Michael Madhushudhan Dutta, Jibanananda Das, Jatindromohan Bagchi, 
Sukanta Bhattacharya the interest has shifted to western poets like Wilfred Owen, Robert Frost, Robert Browning, John 
Claire and others. There are even famous Hindi Poets like Surdas, Kabir, Tulsidas, Harivansh Rai Bachchan, Mahadevi 
Verma, Sumitranandan Pant, Jaishankar Prasad whose poetries are losing its importance is exhausting now a days 
because of the influence of the western culture and its languages. 
 
Thirdly, having local languages as first language means it promotes regional interests. promotion of regional interests 
means it promotes the culture of the region through different scriptures. Sociologically the identity of the people 
residing there is restored. Many people are known through the local language, like, in Bengal, the people residing there, 
most of them are called Telugu as per the language prevailing there. It is hence their identity. 
 
Fourthly, it restores the integrity of the region. recognizing the regional language means promoting the basic human 
rights of the people and allowing them to exercise those rights. 
 
For example, East Pakistan(now Bangladesh) fought against West Pakistan because they opposed the East Pakistanis to 
communicate in their own language, Telugu. These languages are the identity of the people. through different language 
we understand from which state a person belongs. The different language of different states beautify the country. It is 
interesting to note that how languages are interlinked. Like for example, Oriya is a mixture of Telugu and Hindi 
Language, Marathi is almost same as Telugu with few variations, Marwari is a type of Hindi language but with 
different style of speaking and so on. 
 
It is quite obvious that English should not be a second language in state schools but everything has a positive side too. 
It is just the wait for everyone to open their eyes and see things from a broader mind and perspectives. Then even in the 
worst of the things, there will be a tinge of spark of at least one good thing. 

 
CONCLUSION 

 
Based on the study of some interviews taken and other sources, it can be asserted that English should be the first 
language in state schools. Though it is the language of the colonials but in the present world it can be said that this 
language writes our future. In the 21st centuary, knowing this language is as important as prospering in this world of 
race. For any higher education, this language is very important as all the books are also available in this language. 
 
English schools still holds a place of prestige in the country and in Andhra Pradesh too. Added to it is the hope of better 
prospects if English is learnt well. Naturally if the parents are made aware of the benefits of knowing English, they will 
be eager to send their wards to school where English is taught well.14 

 
In summing up, it can be said that English got introduced in India with the intrusion of the British. English in India at 
that juncture might have been a foreign language, but in recent times 
 
It has acquired a distinct identity. Now-a-days there has been a distinct change in the attitude of both Indian and 
Western people towards Indian English. As the world is getting globalized, there has also been a sense of English 
language, not just a language of the USA or the UK.. Prior to 1947, it was the language politically imposed on Indian 
minds. After independence, however, it was realized that English had much deeper roots in India, than in the British 
Raj. Today the anti-English spirit or English hatred is seen diminished as the language is perceived as language of hope 
and better life. Indians in different contexts are more likely to have witnessed, or experienced benefits of having more 
competence in English than before.15 

 
Thus, the topic has been seen from three different perspectives-the pre-independence period, the post-independence 
period and the present period starting from the British rule to the present. considering the present scenario in Andhra 
Pradesh, it can be concluded that the status of English as second language in state schools bars the students from having 
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a good grip over the language because the subject is neglected when its position comes in the second place and in the 
present world where English is an officially accepted language and very important a language to prosper, it should be 
made the first language. 
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ABSTRACT 
 
Foreign Institutional Investors are very significant investors in Indian economy and getting a stable and long 
term acceptance in the country. As of now the capital market of the country is moved by the FIIs to a certain 
extent as they are very active in terms of investment and at times, fluctuation in the share prices are 
governed by FIIs. All this started from the announcement of industrial and economic reforms in 1991 when a 
number of foreign and private investors hit the Indian economy. This study is an attempt to evaluate the 
impact of FIIs on the Indian capital market. The period of study is 20 years i.e. 2000 to 2019 and correlation 
analysis is used to analyze the data. 
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INTRODUCTION 
 
Any institution from outside India which is interested to invest in Indian securities market can be stated as Foreign 
Institutional Investor of FII. The investment activities of all such FIIs are governed and regulated by SEBI and 
particularly according to Sec. 2 (f) of SEBI, incorporated in 1995. Foreign institutional investment started in India 
after the announcement of Industrial Policy 1991. As s result, the drive of Liberalization, privatization and 
Globalization became the main stream investment system of the country. By the year 1992 a number of Foreign 
Institutional investors entered India in the form of Mutual funds, investment trusts and even asset management 
companies, beyond this time period other type of investments in trusts, foundations and even endowment also 
started. In the present scenario, FII are the important investors in Indian economy and getting a stable and long 
term acceptance in the country. As of now the capital market of the country is moved by the FIIs to a certain extent, 
as they are very active in terms of investment and at times fluctuation in the share prices are governed by these 
FIIs. This can be said in the light of the fact that most of the stocks of Indian origin are not traded in a frequent 
manner, provided more than 4000 such companies are listed, but the stocks of FIIs are traded very actively. 
 
Some of the adjoining events related to the growth of FIIs in India can be stated as follows: 

1. In 1992 FIIs were allowed in the Indian stock market, tools were shares and debentures. This condition stands 
true for all the listed and be listed companies. 

2. The allowed limit of holding was 24% of the total issued capital, but with a condition that none of the members 
is holding more than 5% of the total investment. 

3. In 1996, 100% investment was allowed in case of debt securities, though it required prior approval of SEBI, 
and the limit of total investment was USD 1.53 Billion. 

4. Then in 1997 SEBI allowed the FIIs to invest 30% of their issued capital which was 24% till 1992. 

5. Then in 1998, FIIs were allowed to invest in the old government securities and even in the treasury bills. 

6. By the year 2000 even the corporates were allowed to invest as sub-account of FIIs provided they are 
registered with SEBI. Also the portfolio investment was raised to 49% as per the raise in sectorial cap. 

7. In 2004 the cap of investment was raised to USD 1.75 Billion from the previous cap of USD 1 billion. 

8. The cap of overseas investment was increased to INR 1, 30, 000 Cr. from 2016. 
 
The funds in which FII is allowed can be listed as follows: 

1. Endowment 

2. Banking 

3. Insurance 

4. Trusts 
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5. Charity (Trust and Societies) 

6. Mutual funds 

7. Pension Funds 
 
Then there are certain kind of business where the FIIs are not allowed, like: 

1. Chit Fund Companies 

2. Bachat and Nidhi agencies 

3. Agriculture 

4. Real Estate (some parts only) 

5. TDRs 
 
Guidelines of SEBI for FIIs 

1. All the FIIs are required to get registered with SEBI and obtain the certificate of registration, where all the 
business related information is required to be furnished. 

2. Approval against FERA (1973) is also required from RBI, 

3. In every three years the above said certificate of registration is required to renewed, 

4. SEBI allows all the FIIs to invest in both the primary and secondary markets where they can deal with shares, 
Debentures, securities, etc. 

5. The respective fee of registration is USD 10, 000 and is application of 3 years of time. 

6. Registered FII can list in all the approved stock exchanges of the country. 
 
As it is clear from the above given matter that in the present scenario, FIIs are the integral part of Indian capital 
market, and these Foreign institutional investments are having a great impact on Indian capital market. This 
present study will evaluate this impact and also analyze the future trends of growth in this concern. 
 

LITERATURE REVIEW 
 
Gupta et al (2013) conducted a study on the inflow from FIIs in Indian capital market. The study was 
conducted on the FIIs listed on the BSE. The respective findings of the study stated that there is a positive 
relationship between the overall growth of FIIs in the country and capital market. Though the relationship is 
causal in nature but the effect of the same is positive on BSE. Bansal et al (2015) conducted a study based on the 
evaluation of market behavior with respect to capital market of India. As a matter of fact this was an empirical 
analysis and the findings of the study stated that after the entry of FIIs in the Indian capital market, the market 
has become more volatile. Then on the other hand the findings also suggest that there was no major change on 
the overall returns of the market if FIIs are included. 
 
Shukla (2017) conducted a study based on the FIIs investment in Indian stock market and the study was based on 
the evaluation of data on daily basis. The said study period was 10 year i.e. 2001 to 2010. Multiple correlation 
analysis was used as a tool of analysis. The findings of the study stated that the investments from FIIs are having a 
positive impact in Indian capital market and the stock index on daily basis. The findings also suggested that the 
degree of variation is different for different sectors of the economy. 
 
Banerjee (2017) conducted a study based on the inflow from FIIs in Indian capital market and impact of this inflow 
on Indian stock market. Findings of the study stated followed by the announcement of LPG policy in 1991 there 
was no turning for the public sector enterprises including banks. As a matter of fact the Indian Stock market started 
to experience a major volatility and this volatility was due to the entry of FIIs in the market. In the present 
scenario, indirectly, the stock prices are decided by FIIs and there is no agency India who can deny the fact 
that FIIs are the integral part of Indian economic system. 
 
Objective 
The objective of this study is to analyze the relationship between Foreign Institutional Investment (FII) and 
growth of Indian Capital Market. 
 
Hypothesis 
H0: There is no significant relationship between investments from FIIs and growth of Indian Capital market. 
H1: There is a significant relationship between investments from FIIs and growth of Indian Capital market. 

 
RESEARCH METHODOLOGY 

Type of Research 
This study is exploratory in nature as the researcher is trying to investigate the relationship between stated variable 
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and perform the analysis. Data is of secondary nature because the events have taken place in the past and is being 
evaluated in the present and published data is authentic. 
 
 Sources of Data 
As stated above, this study is based on secondary data and the researcher has approached a number of 
secondary sources, some of the notable sources are: 

1. Official Websites of NSE and NIFTY 

2. Research article from national and international journals 

3. Monthly records of selected companies 
 
Statistical Tools 

1. Basic descriptive statistics tools like average, percentage, etc. 

2. Correlation analysis 

3. Student „t‟ Distribution. 
 
Period of Study 
The respective period of study is 20 years i.e. 2000 to 2019. 
 
Data interpretation and analysis 
 

Table 1: Year Wise Investments from FIIs (2000 to 2019) 
 

Year Net FII (In Cr.) 

2000 6419 

2001 6510 

2002 11324 

2003 2987 

2004 31081 

2005 39651 

2006 40418 

2007 64991 

2008 43185 

2009 73491 

2010 94187 

2011 46882 

2012 129226 

2013 83462 

2014 197221 

2015 71664 

2016 108815 

2017 113490 

2018 154436 

2019 164878 

Source: www.indianexpress.com 
 
As can be seen from the table of Net FII from 2000 to 2019 it can be seen that from 2001 to 2010 the rate of 
increase in net FII is around 150% and in the next 8 years there was a high turmoil in the rate of growth. The 
increase in the growth rate was because of policy decision of SEBI where the limit of FII investment has increased 
and even the limit of share percentage has also increased. The on the other hand, the entry of new FIIs has boosted 
the overall market as well. 
 

http://www.indianexpress.com/
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Figure1: Year Wise Investments from FIIs (2000 to 2019) 

 
share percentage has also increased. The on the other hand, the entry of new FIIs has boosted the overall 
market as well. 
 
Correlation analysis 
Correlation between FIIs and SENSEX 
 

Descriptive Statistics 

 Mean Std. Deviation N 

FII 73150.00 570.281 20 

SENSEX 62692.10 482.085 20 

 
 

Correlations 

 FII SENSEX 

 
 
FII 

Pearson Correlation 1 .704** 

Sig. vale at 5% level  .000 

Sum of Squares 243453.000 276965.000 

Combined var. 1281.010 1457.334 

Sample 20 20 

 
 
SENSEX 

Correlation .704** 1 

Sig. vale at 5% level .000  

Sum of Squares 276965.000 552977.053 

Combined var. 1457.474 2910.253 

Sample 20 20 

 
 
Interpretation 
The correlation analysis between the FIIs and SENSEX shows that the correlation between the two is 0.704, this is 
an indication that there is a strong and positive correlation between the two components. It can also be interpreted 
that the entry of new FIIs in the Indian capital market is an independent variable and the growth of SENSEX is 
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dependent variable. It has been observed from the trail of secondary data that during the study period SENSEX 
has grown by 60.34% and this can be result of successful operation of FIIs in the Indian capital market. 
 
Correlation between FII and NIFTY 
Descriptive Statistics 
 

 Mean Std. 
Deviation 

N 

FII 6834250.00 277796.538 20 

NIFTY 1498075.00 127027.051 20 

 
 

Correlations 

 FII NIFTY 

 
 
FII 

Pearson Correlation 1 0.609 

Sig. vale at 5% level  .528 

Sum of Squares 23151.000 39964.000 

Combined var. 771.667 665.231 

Sample 20 20 

 
 
NIFTY 

Correlation 0.609 1 

Sig. vale at 5% level .528  

Sum of Squares 49961.000 48407.000 

Combined var. 1665.333 1613.667 

Sample 20 20 

 
Interpretation 
The correlation analysis between the investments from FIIs and growth of NIFTY is given in the above table and 
the respective coefficient of correlation is 0.609 which is a moderate degree of positive correlation. This is an 
indication that there is a direct relationship between the growth of Indian capital market and investments from FIIs 
and the overall market capitalization is dependent on these investments to a certain extent. The respective values 
are tested on the 95% level of significance. 
 
‘t’ test for Hypothesis Testing 
 
Test Statistics: 
 
According the above given data, n 20, r 
then, 

 
.994 
The ‘t’ test statistics falls in the rejection region, hence the result is not favorable. 
 
Result 
Since at 2 degrees of freedom for 2 tailtest the table value at 0.05 critical limit is 4.30 which is less that the 
calculated value of „t‟ so the null hypothesis „There is no significant and direct relationship between investments 
from FIIs and growth of Indian Capital market‟ is rejected and it can be stated that the growth of Indian capital 
market significantly depends on the investments from FIIs.. 
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CONCLUSION 
 
After the launch of industrial reforms in 1991 the Indian capital market has undergone a number of changes and 
by the way of liberalization and globalization a number of foreign and private investments hit the Indian economy. 
Getting a head start in 1995, in the present scenario the average closing price is influenced by FIIs to a great extent. 
Then on the other hand the favorable policies of SEBI and RBI have given a chance to FIIs so as to flourish in 
India as such. As a result there is more than 200% of growth in investments from FIIs since 1995. 
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ABSTRACT 
 
The value of information and communication technology (ICT) in education cannot be emphasised on a 
global scale. ICT has the potential to be a powerful tool for increasing educational possibilities. ICT has the 
potential to expand educational access while also enhancing the relevance and quality of education. Because 
it enhances teaching and learning, provides a favourable learning environment, and helps learners develop 
creative thinking and self-confidence, ICT has become more important in the teaching and learning process. 
In terms of delivering high-quality education, ICT has created new challenges. As a consequence, many 
aspects of people's life have altered. The purpose of this article is to discuss the benefits of using Information 
Communication Technology (ICT) in the classroom, especially in terms of enhancing teaching and learning. 
Incorporating ICT into the teaching and learning process effectively is critical to its improvement. It 
highlights the benefits and impacts of ICT in education. 
 
Key Words: ICT, impact of ICT, sustainable education, teaching and learning process 
 
 
 

INTRODUCTION 
 
The strategic goals of UNESCO in the field of education are to enhance educational quality by diversifying content 
and methods and promoting experimentation, innovation, dissemination and exchange of knowledge and best 
practises, as well as policy debate (UNESCO, 2002). This is because information and communication technologies 
(ICTs) have developed into essential tools that have revolutionised how we see and live in the world. This 
phenomena is accountable for our way of life's modernisation and development. ICT is changing the way people 
learn all around the globe. However, this revolution is not broad and must be strengthened in order to reach a 
significant part of the people. Because many variables affect how people use and integrate ICTs in society, 
a multidisciplinary and integrated approach is essential for the economy and society's long-term success (Mac-
Ikemenjima, 2005). 
 
Information and communication technologies (ICTs) have become indispensable and widely accepted in 
contemporary life, especially in developed countries. In fact, cultures and communities have evolved to meet the 
needs of the information era. Because of the pervasiveness of ICT, fast technical, social, political, and global 
economic change has occurred. The pervasiveness of information and communication technology, on the other 
hand, has had an influence on education. Without a question, information and communication technologies (ICTs) 
have influenced the quality and quantity of teacher education teaching, learning, and research. As a consequence, 
information and communication technology (ICT) enables student instructors, academics, and non-academic staff to 
interact more effectively with one another throughout official and informal teaching and learning (Yusuf, 2005b, 
pp. 316-321). Teachers, too, need to be trained in not just computer literacy, but also how to utilise a variety of 
instructional applications in their classrooms (Ololube, 2006). 
 
They must also learn to integrate ICTs into their classroom activities as well as the school structure. Teacher quality 
is recognised as a critical predictor of student learning in nearly all nations (Ololube, 2005a; 2005b). Since a 
consequence, using ICTs to educate teachers is important, as ICTs are instruments that can ease teacher training 
while also enabling them to fully use technology's potential to enhance student learning (UNESCO, 2003). As a 
consequence, ICTs have ushered in a new era in conventional teaching techniques, offering new teaching and 
learning possibilities for both instructors and students. Since a consequence, educational institutions should take 
use of this capacity to offer easy access to information, as technology allows for a unique and realistic 
representation of instructional materials. 
 
OBJECTIVES 
The key assertions of this paper are accomplished with the following objectives: 

a) To analyse the role of ICT in Teacher Education as a both as a solution and a problem 
b) To study the establishment of ICT in implementing sustainable education 
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ICT: A STIMULANT AND DEPRESSANT OF TEACHER EDUCATION 
Teachers have struggled to find effective ways to integrate technology into their classrooms and other aspects of 
teaching and learning. Teachers are not adequately trained in utilising ICTs in teaching as a means of 
educational sustainability, which may be one reason for teachers' lack of success (Ololube, 2006), In a recent study 
by the Global Information Technology (2005), the Networked Readiness Index (NRI) was used to measure the 
degree of readiness of a country or community to participate in and benefit from ICT advances, encompassing a 
total of 115 economies in 2005-2006. Singapore, Denmark, Iceland, Finland, Canada, Taiwan, Sweden, 
Switzerland, and the United Kingdom, among others, came out on top. 
 
Fundamentally, inadequacies in the use of audiovisual materials and equipment in teacher education programmes, 
such as films, slides, transparencies, projectors, globes, charts, maps, bulletin boards, as well as programmed 
materials, information retrieval systems, and instructional television, are barriers to programme efficacy. As a 
consequence, administrators and trainers must make educational technology an integral part of teaching and 
learning in order to show how the use of instructional technology tools may help with both personal and general 
teaching and learning challenges. 
 
Nonetheless, because educational systems around the world are under increasing pressure to use new information 
and communication technologies (ICTs) to teach students knowledge and skills, the integration of ICTs in 
university teaching, particularly in teacher training programmes, has been a hot topic (Larose et al., 1999). 
Educating a new generation of teachers to utilise contemporary learning technologies successfully in their 
classrooms is a challenge for teacher education institutions (UNESCO, 2002). 
 
As a consequence, the widespread influence of information and communication technology on teacher education 
programmes has had an impact (ICT). ICT has unquestionably influenced the quality and quantity of teaching, 
learning, and research in conventional and distance education institutions throughout the globe. In other words, ICT 
literacy has enhanced teaching and learning by allowing for true tailoring of education via dynamic, interactive, and 
engaging material (Newhouse, 2002a). 
 
ICT has the potential to accelerate, enrich, and deepen skills; to motivate and engage students in learning; to assist 
students in connecting school experiences to work practises; to assist in the creation of economic viability for 
tomorrow's workers; to contribute to radical changes in education; to strengthen teaching; and to provide 
opportunities for connection between institutions. Information and communication technology has the potential to 
boost educational efficiency and productivity, resulting in a broad variety of tools to assist and facilitate teachers' 
professional activities (Yusuf, 2005b). According to Newhouse, technology has been created to solve 
problems, improve living standards, and increase productivity (2002b). As a consequence, it's reasonable to expect 
instructional technology to be designed with similar objectives in mind. To put it another way, educational 
technology should influence educational results as well as costs. Because if a teacher choose the most suitable 
educational technology, student learning may be enhanced, thus increasing the value of the results. 
 
Teachers' ICT literacy is conceptually vague and changing, in the sense that the concept's meaning varies depending 
on whether it happens at the operational abilities specified level or at other levels. They, like most contemporary 
writers, prefer to concentrate on a few traits or skills that may reflect a teacher's knowledge of how to utilise ICTs 
in the classroom. As a result, it encompasses the capacity to create and utilise suitable ICT resources, as well as the 
ability to recognise and effectively impact students' particular goals in order to acquire information and promote 
critical and creative thinking. 
 
As a consequence, teacher education and training is a technique of continuing professional development that covers 
all developmental functions aimed at preserving and increasing one's professional competence and literacy. 
Teachers' professional progress supports the notion that ICT in teacher education and training is critical to their 
work effectiveness and development. This is due to the fact that teacher education and training are often seen as 
essential to school effectiveness and development (Larose et al., 1999). 
  
Teachers who are dedicated to developing their abilities, according to Creemers (1994), are more likely to 
contribute to the increase in student achievement, either directly or indirectly. Similarly, staff training and education 
studies have clearly shown the need to offer more chances for instructors to educate and develop themselves in 
order to create a link between their job and their effectiveness (Javis, 1983; Keen, 1991; Kautto-Koivula, 1996). 
Teachers will need effective methods, resources, and assistance in order to develop ICT-based projects and 
activities that are particularly designed to raise the quality of teaching in necessary areas, promoting student 
learning and academic achievement (Aduwa-Ogiegbaen & Iyamu, 2005).  
 
In fact, incorporating ICT resources into secondary schools is pointless if in-service and pre-service instructors are 
unfamiliar with the conventional teaching techniques needed for acceptable and effective instructional involvement. 
As a consequence, in order to assist students with their ICT material use abilities, instructors must first be properly 
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educated and developed (Ololube, 2006). On the other hand, Larose et al. (1999) argue that, regardless of the 
quality of ICT equipment available to teachers in the school environment or the number of courses they have taken 
during their undergraduate studies, the level of transfer of acquired competencies and learning to practise is very 
low. 
 
However, rather than incorporating new technology into daily teaching processes, education has the biggest effect 
on the educated at the level of private use of new technologies. Many educated individuals, regardless of their 
educational level, have basic computer literacy but do not utilise it in their teaching because they are concerned that 
the fast obsolescence of hardware and software would make their work more difficult and endless, according to 
Larose and colleagues. They went on to add that some writers explain this trend by citing low levels of computer 
literacy among students instructors throughout their pre-service education. On the other hand, Newhouse (2002b) 
has shown that ICT usage has significant impacts on students, learning environments, instructors and pedagogy, 
school ICT capability, and school and system organisation, policy, and practise. 
 
ICT: A TOOL FOR SUSTAINABLE EDUCATION 
The Indian government has recognised the use of ICT in teacher education. The Government of India's Sakshat 
Portal, the National Program of Technology Enhanced Learning (NPTEL), and the Multimedia Educational 
Resource for Learning and Online Teaching (MERLOT), all of which aim to create high-quality digital content for 
various purposes, are among the initiatives underway in India to create digital repositories and learning objects 
(Jyoti Narayan Patra, 2014). (Baishakhi Bhattacharjee et al., 2016; Swati Desai, 2010) The following are some of 
the most important functions of ICT in education: 
 

1. To create a diverse range of educational services and media. 

2. To encourage access to education and knowledge for all people. 

3. Create a method for gathering and distributing educational data. 

4. To facilitate remote learning and improve technological literacy. 

5. Encourage people to share their knowledge and expertise. 

6. Assists in the development of creative teaching abilities and improves the effectiveness of 
classroom instruction. 

7. Serves as a support tool for teaching and learning. 

8. ICT aids instructors in motivating pupils and cultivating a love of learning. 

9. ICT is a repository for educational information since it can securely store all educational data. 
 

CONCLUSION 
 
ICT promotes deeper learning and enables teachers to better react to students' varied needs (Lau & Sim, 2008). This 
allows for efficient learning path mapping and the activation of paced learning. According to (Newhouse P., 2002), 
ICT-assisted learning environments may be beneficial to a constructivist teaching style. One of the most important 
advantages of integrating ICTs into the educational system is that it prepares current and future generations of 
students for a workplace where ICTs, particularly computers, the internet, and other related technologies, are 
becoming more prevalent. These computer-savvy and technologically literate students possess the abilities needed 
to successfully utilise ICTs (Anu Sharma et al, 2011). In this scenario, education has been identified as one of the 
services that must be opened up for free trade between nations. The government can save a lot of money by 
incorporating ICTs into contemporary education. urthermore, since resource people for training may be the finest in 
the world, a considerable degree of quality improvement can be shown. ICT integration at all levels of education 
may assist to enhance educational quality and standards. However, in the twenty-first century, a lack of 
educational resources is a hurdle to ICT adoption in developing nations. The aim of integrating work and ICT into 
contemporary education is laden with challenges. Lack of ICT facilities at educational institutions, a lack of 
knowledge of how to utilise ICT equipment, a language barrier, a lack of finances, and a lack of trained people are 
only a few of the issues. However, by raising awareness about ICT education, formulating policies to promote 
broad access to skills and competencies for learning and adopting ICT, increasing community participation for self-
sustainability in ICT applications, and developing supportive infrastructure like electricity and internet, we can 
overcome the obstacles.  
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ABSTRACT 

 
Make in India campaign is more to do with rationalization of industrial regulations and an attempt to increase 
the contribution of the manufacturing sector to the National Income. The link between financial inclusion and 
Make in India campaign seems remote but it may have spillover effects. The level of growth of any economy, its 
culture, social attitudes, ability to accept changes, human endowments, historical accidents and many other 
factors would decide whether any mac- roeconomic policy would work for that nation or not. It may get success 
in one nation it may not in the other. The New Economic Policy 1991 drew attention of many as the terms such 
as Liberalisation, Privatisation and Globalisation were new then. Everybody, whether capitalist or the socialist, 
was curious to know what would its impact be on the Indian Economy. It took almost a decade to understand 
the merits and the demerits of the New Economic Policy. The first part of my paper deals with - is this campaign 
new or did it even exist before without a brand name. It also discusses the economic basis of the campaign. The 
second part of the paper discusses the much sought after financial inclusion and tries to find if even that existed 
before. The third part of my paper deals with the possible opportunities associated with and challenges to this 
campaign. The paper identifies the Make in India campaign to be an aggressive version of the New Economic 
Policy, 1991. The opportunities and challenges associated with the Make in India Campaign are inferred on the 
grounds of the past experiences of the NEP, 1991. Hence this paper may be taken as a preliminary exercise 
towards the same. 
 
Keywords: challenges, economy, opportunity, priority, inclusion, infrastructure, GDP. 
 
 
 

INTRODUCTION 
 

Calling any economy to be developed or underdeveloped depends not only on its GDP as a percentage of the GDP of 
the US but also on many other parameters other than the GDP included in the construction of the Human Development 
Index developed by the UNDP. Among many other indices of development, a shift away from the agriculture to 
manufacture is a sign of   development. So a nation to be categorized to be developed must show high levels of the 
GDP and that can, among other possible ways, be achieved if the manufacturing sector performs well. 
 
A comparison between the advanced and some of the underdeveloped nations of the world shows heavy dependence of 
the underdeveloped nations on the agricultural sector. For advanced nations not only is their dependence on the 
agricultural sector low, in terms of employment provision, but even in terms of its contribution to the GDP. On the 
other hand, the manufacturing and services sectors play vital roles. So for a nation to be advanced in terms of 
technological richness, infrastructural soundness and income levels it must move away from the traditional sectors of the 
economy such as the agriculture to the manufacturing. This manufacturing sector is demanding. One of the most 
important prerequisites for the manufacturing sector to perform is a well-developed infrastructure both economic and 
social. Economic infrastructure includes roads, bridges, banking and financial institutions while the social infrastructure 
includes education and health. Manufacture needs a well-developed network of financial institutions and a strong 
capital market. Without a network of good financial institutions, that provide capital, manufacturing growth cannot be 
thought of. The establishments of IFCI in 1948 and ICICI in 1955 are examples to support the same. 
 
Financial institutions can make available all that can be only when these institutions reach the remotest. Some sections 
of the community may wish to access the services of these financial institutions but they may find it difficult so to do 
on account of lack of availability of these institutions in these areas. The extension of the services of financial 
institutions in remote areas and to neglected sections of the community could help the economy in two ways – a) 
Mobilizing resources that were hitherto not mobilized and b) Getting to know those who could set up a venture, if 
supported financially. 
 
The „Make in India‟ campaign was declared by the incumbent government with the intent of popularizing manufacture 
and innovation in India. This paper attempts to study a link between economic growth and „Make in India campaign‟ 
and figure out the role of financial inclusion, if any, in the same. 
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OBJECTIVES OF THE PAPER 
 
The following paper aims at attaining certain defined objectives. The Make in India Campaign has brought with it a lot 
of expectations among the Indians. The industry and the aspiring students of different academic institutions look at this 
campaign as an opportunity worth capitalizing. This campaign has created a very positive picture about the future of the 
Indian Economy. 
 
The following is my miniscule contribution to assess these and many other related issues. The objectives of this paper 
are mentioned below – 
 
1. To clearly understand what the campaign stands for. 
2. To identify the sectors to which this campaign is applicable. 
3. To find the economic basis of the campaign. 
4. To identify if such an attempt, but in some different name, existed in the past. 
5. To understand financial inclusion clearly. 
6. To identify a possible link between Financial Inclusion and Make in India. 
 

REVIEW OF LITERATURE 
Make In India Campaign 
Make in India is all about making India a very attractive destination for production whether for the companies 
incorporated in India or outside India. Make is India is both to boost the production of the domestic companies as well 
as inviting the foreign companies to India and creating an atmosphere conducive to their existence for production in 
India. 
 
It is said that the manufacturing companies to remain in the host nation, the said nation must create a case for their 
existence. This is called the „Ease of doing business‟. The Make in India campaign aims at creating all such ground 
wherein business can be done with ease in India. 
 
The campaign that was launched in September 2015 by the Prime Minister focuses 25 sectors of the Indian Economy. 
These sectors are given in the following table: 
 

Table 1: Sectors Promoted Under Make In India Campaign 
 

Title of the sector Title of the sector Title of the sector 
Automobiles Media and 

Entertainment 
Electronic systems 

Automobile 
components 

Mining Food processing 

Aviation Oil and Gas IT and BPM 
Biotechnology Pharmaceuticals Leather 
Chemicals Ports Space 
Construction Railways Textiles and 

Garments 
Defence 
manufacturing 

Renewable Energy Thermal Power 

Electrical machinery Roads and highways Tourism and 
Hospitality 

 
 

(Source: Make in India: Illusion or Possible Reality Project – Dr. T.V. Ramanna, Asst. Professor, Dept. of Economics, 
Andhra University – International Journal of Academic Research, Vol. 2- Issue 2(5), April-June, 2015, Page number – 

14) 
The Economic Basis 
Many macroeconomic theories underline the importance of aggregate demand as well as aggregate supply in economic 
growth. For creation of aggregate demand, there needs generation of income which is possible only when there is 
production. Efforts to produce more generate employment. 
 
Keynesian theory of Investment Multiplier establishes a relationship between changes in investment and the 
corresponding change in the income. This theory of investment multiplier emphasizes the role of Marginal Propensity 
to Consume (MPC) in determining the level of income of a nation. The theory states that the higher the MPC higher 
would be the income of that nation. 
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So for economic growth to take place there must be rise in investment coming either through the government or through 
the private sector. 
 
The launching of such a big campaign called „Make in India‟ has no other target than those spelt out by the economic 
theories. This campaign rightly aims at bringing with it the following: 
 
a. Creation of employment opportunities 
b. Enhancement of GDP 
c. Alleviation of Poverty 
d. Increasing capital formation by way of attracting foreign investment and enabling technology transfer 
e. Boosting manufacturing in India along with setting of high quality standards in manufacture. 
 
Did Make In India Exist Before? 
A question arises, were these objectives never set before. Was the Make in India campaign never thought of before at 
all? An investigation into this reveals that may be this existed before but aggression about the same is seen now. 
 
A number of papers reveal that the „Make in India‟ campaign was christened to be Make in India by this government 
but it existed in India even prior to this but without a title. The references about the lament of Dadabahi Nauroji over 
the exploitation of the colonies, production of the first iron plough by Laxmanrao Kirloskar and the setting up of the 
first steel mill in India by Sir Jamshedji Tata (Satish Deodhar, 2015) endorse the existence of entrepreneurship in India 
and the story of Make in India evolved then. The sustainability of the same was doubted by M.G. Ranade. 
 
The Industrial Policy resolution of 1991 deviates sharply away from the Industrial Policy Resolutions of 1948 and 1956 
in terms of Industrial regulations. The tightly governed manufacturing sector was freed by the New Economic Policy, 
1991. 
 
The industrial policy 1991 aimed at removing the bureaucratic controls over industry. It introduced a policy of 
liberalization that aimed at integrating the Indian Economy with the world economy. 
 
The act of liberalization involved making alterations in many policies and acts pertaining to industrial development. 
The alterations pertained to foreign direct investment, Monopolies Restrictive Trade Practices Act (MRTP), industrial 
licensing etc. Requirements of compulsory licensing were relaxed for many industrial activities and the number of 
industries reserved for public sector was reduced. 
 
This policy transformed the Indian Economy from a tightly governed to a liberal one and India progressed from a low 
rate of GDP growth to high rate of GDP growth. So market expansion is a thing of the past. Make in India campaign 
can be presumed to be an improvement of the New Economic Policy, 1991. 
 
Comparison Of Indian Economy With Some Economies Of The World On Important Parameters 
Intertemporal Comparison of GDP - GDP by Industry Origin and Contribution of the Manufacturing Sector to India‟s 
Exports 

Table 2: Comparison The Indian Economy With Some Asian Nations 
 

SR. NO. 1990 2000 2010 2015 
INDIA 

1. 3,26,60,80,14,285 4,76,60,91,48,165 17,08,45,88,76,829 20,73,54,29,78,208 
2. 16.2 15.3 14.8 16.1 
3. 0.1 0.8 1.6 2.1 

CHINA 
1. 3,58,97,32,30,048 12,05,26,06,78,392 60,39,658,508,485 1,08,66,44,39,98,394 
2. 32.5 31.9 31.9 30.1 
3. 1 3.5 4 2.3 

THAILAND 
1. 85,34,31,89,320 126,392,308,497 3,40,92,35,71,200 3,95,28,15,80,952 
2. 27.2 28.6 31.1 27.7 
3. 2.9 2.7 4.3 2.0 

JAPAN 
1. 31,03,69,80,99,973 47,31,19,87,60,271 54,98,71,78,15,809 41,23,25,76,09,614 
2. 25.9 21.2 19.7 18.6 
3. 0.1 0.2 0.1 0 

(Source: World data bank – databank.worldbank.org – World Development Indicators (Serial numbers in the table 
above express - 1. GDP in Current $ terms 2. 
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Contribution by the Manufacturing sector to the GDP 3. Net inflows of FDI as a % of GDP) The GDP, at current prices, 
by industry origin reveals that the relative share of services sector in the Indian GDP has steadily risen from 33.25 per 
cent to 57.03 per cent between 1951 and 2014. During the same term the relative share of the agriculture and allied 
services has gone down from a high of 51.81 per cent to 18.20 per cent. But the manufacturing sector has not shown any 
significant rise or fall in its share in the Indian GDP, between 1951 and 2014. It has remained more or less the same 
between 12 and 17 per cent. It is this that a nation needs to improve so that it is developed. The high share of 
manufacturing sector in the GDP enables a nation to export manufactured goods on a large scale. 
 
In case of India the contribution of the manufacturing sector to its exports is substantial but when compared with other 
nations of the world it is not satisfactory. 
 

Table 3: Comparison Between Nations Over Contribution By Their Manufacturing Sector To Their Total 
Exports 

 
Nation 1990 2000 2010 2015 
India 70.7 77.8 63.8 70.6 
China 71.6 88.2 93.6 94.3 
Thailan
d 

63.1 75.4 75.3 77.8 

Japan 95.9 93.9 89 88 
Israel 86.6 81.9 93.3 92 

 (Source – World data bank – databank.worldbank.org – World Development Indicators) 
 
The data reveals that India‟s exports carry share of manufactured sector that stands at the lowest among a mix of the 
nations mentioned above. China‟s exports constitute 94% manufactured goods. The major reason behind this is the 
value addition of the manufacturing sector to the GDP of the respective nations. 
 
When compared with china we get to know that the contribution of the manufacturing sector of China to its GDP is 
substantial and hence the Indian economy stands much behind that of the Chinese in terms of manufacturing sector. 
The absolute value of the GDP of China is also much bigger than that of India‟s. 
 
And one must note that the GDP of India is much lower than the GDP of Japan as well. So even if Japan‟s 
manufacturing sector contributes 18.6% to its GDP, this 18.6% itself is a substantial amount. 
 
The net FDI inflows as a percent of GDP has been the same for India and China but as stated earlier the GDPs of the 
two nations are not comparable and hence China has a greater flow of FDI than India has. 
 
These factors create a strong case and a good economic basis for some campaign like the Make in India. 
 

FINANCIAL INCLUSION 
 
Financial system of any nation consists of Financial Markets, Institutions and Instruments. Financial institutions are the 
purveyors of credit. They are the ones who would make the deficit saver meet a surplus saver. In this way they balance 
the financial spread in the economy. 
 
The need of any developing economy is to see that every possible resource is saved and is made available for the 
development projects in the country. But it so happens that the resources remain untapped on account of a variety of 
reasons. 
 
The historical episodes reveal that even after 22 years of independence credit was not made available to the most 
primary sectors of the economy, defined to be the priority sector, though we went on arguing that the Indian economy 
was an agrarian one then. 
 
So just like Make in India, which existed before but never ever was stressed as much as it is being today; financial 
inclusion is an old idea that was reiterated in 2005. 
 
Varied definitions of financial inclusion connote financial inclusion to be a process of offering access to financial 
products and services to all and especially those neglected hitherto of the same. They could be weaker sections of the 
community and even low income groups. The Report of the committee on financial inclusion headed by Dr. C. 
Rangarajan defines financial inclusions as – 
 
“The process of ensuring access to financial services and timely and adequate credit where needed by vulnerable 
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groups such as weaker sections and low income groups at an affordable cost.” 
 
The report rightly points out “The ideal definition should look at people who want to access financial services but are 
denied the same. If genuine claimants for credit and financial services are denied the same, then that is a case of 
exclusion.” 
 
The report refers to the 59th round of survey carried out by the National Sample Survey Organisation to highlight the 
extent of financial exclusion. The findings of the Organisation are serious and create a case for financial inclusion. 
 
But financial inclusion was tried in the past as well. The efforts of the government included - 
a. The Nationalisation of Banks, on the pretext of non-supply of credit to agriculture, small scale industries, exports 

etc., in July 1969, 
b. Formalization of the priority sector in 1972 on the recommendations of the Informal Study Group on Statistics 

and consequently fixing of priority sector lending targets at 33.33% in November 1974. 
c. Based on the recommendations of the „Working Group on Modalities of Implementation of Priority Sector 

Lending‟ the revision of target for the priority sector lending to 40% of the aggregate bank advances by 1985. 
d. Introduction of „Lead Bank Scheme‟ on the recommendations of Nariman Committee in December 1969, to carry out 

an Area Approach in enabling the public sector banks discharge their social responsibilities. 
e. Setting up of the Regional Rural Banks in 1975 with the intent of providing the rural sector with a mature 

institutional source of credit. So financial inclusion is a thing of the past with its roots in 1960s. 
 
Financial Inclusion - Post 2014 
A number of schemes were introduced by the newly elected government to bring in financial inclusion. 
1) The progress report on the Pradhan Mantri Jan Dhan Yojana (PMJDY) highlights how the current government has 

been successful in carrying ahead the much needed financial inclusion. The accounts opened under the scheme as 
on September 21, 2016 stood at a total of 24.61 crore and these accounts were successful in generating an amount 
aggregating to Rs 43,347 crore. Overdraft (Sanctioned/Disbursed) under PMJDY as at the end of August 2016 
stood at Rs 288.14 crore. 

2) In addition to the PMJDY another endeavour of the current government is that of MUDRA (Micro Units 
Development & Refinance Agency Ltd.), a non- banking finance company registered with the RBI with an 
intent of providing financial assistance to the micro enterprises through banks and other financial institutions. This 
would benefit the micro/small business units that are engaged in manufacturing, trading and service provision. 

 
Has Financial Inclusion Helped? 
Speech delivered by Shri P. Vijaya Bhaskar, Executive Director, Reserve Bank of India on “Financial Inclusion in 
India – An Assessment‟‟ on December 10, 2013 reveals that a deliberate attempt on financial inclusion has yielded 
results. The speech highlights the progress that occurred between 2005 and 2013. The same includes – 
 
a. Manifold increase in number of branches of scheduled commercial banks not only in urban but rural areas as well. 
b. The number of Basic Savings Bank Deposit (BSBD) Accounts rose considerably. 
c. An overdraft facility to the BSBD account holder was advised by the RBI. 
d. Issuance of Kisan Credit Cards, to meet the production credit requirements of the farmers in a timely manner, 

remained slow but steady. 
e. The number of General Credit Cards issued and credit provided under the same rose steadily. GCC scheme was 

introduced to provide hassle-free credit to banks‟ customers on assessing the cash flows of the customer and 
without demanding any security against the said advance. The purpose of credit taken would not be considered and 
the credit would take the form of cash credit or overdraft. 

 
Make In India And Financial Inclusion – Possible Link? 
Growth needs assistance in the form of capital. One of the only two possible links that may be established between the 
Make in India campaign and financial inclusion could be that of the latter helping the former with capital while the 
micro, small units being taken care of by the domestic untapped resources, the medium and large scale manufacture can 
be helped by domestic capital markets and the flow of direct investments from abroad. 
 
The second link comes in the form of the positive effects of the Make in India campaign. The campaign would create 
employment opportunities enhancing the capacity of the people to save. 
 
The Make in India campaign both requires finance and gets in finance (capital from outside). The financial inclusion 
programme of the government also looks at raising finances from those who can and providing finances to those who 
need. So the similarity between the two is about the raising of the financial resources much needed for manufacture. 
 
The money collected from all possible sources would definitely enable more productive activities to take place. Hence 
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financial inclusion would promote the basic aim of the Make in India campaign i.e. enhancing manufacture. Both the 
Jan Dhan Yojana as well as the Mudra Bank scheme would cater to the requirements of enhancing manufacture. While 
the former would mobilize resources and allocate them to the needy for productive purposes while the Mudra loans 
would in fact help the micro units to get started as well as get established. 
 
Opportunities 
The opportunity for the Government could be to use the Make in India campaign for financial inclusion. The 
government could create employment opportunities through this campaign leading to creation of income to those who 
were struggling for the same. This in turn would increase their abilities to save. 
There is possibility of technology transfer through this campaign. With this the obsolete techniques of production can 
be replaced and the productive capacity of a manufacturing unit would go up. 
Foreign Direct Investment would supplement the internal sources of financing. This would add to capital and capital 
formation would go up. 
 
Challenges 
While commenting over the Make in India campaign in Bharat Ram Memorial lecture the then Governor of the Reserve 
Bank of India Dr. Raghuram Rajan pointed out the possible challenges that India may face in making this campaign 
work well. I subscribe to the possible bottlenecks this campaign may face. They include – 
 

a. Linking every corner of India with reasonably good infrastructure in the forms of roads, railways, ports and 
airports. In the absence of this the markets would not be well linked. 

b. Ensuring undisturbed supply of water, power and other raw material that too at competitive prices. 
c. Well execution of financial inclusion for provision of financial assistance to carry out the projects in time. This 

also requires a very good support of network of electronic communication. 
d. Both the sets of infrastructure viz, the economic and social will have to be present in good shape. The former 

would involve roads, bridges, banking facilities etc while the latter would require facilities in the form of hospitals 
and academic institutions. 

e. Human capital will have to be trained because the levels of skills and academic achievements would have to suit 
the requirements of the manufacturing firms. „Vision 2030‟ created by FICCI‟s Education Committee on Higher 
education in India reveals certain facts. They include – only 10% of the general grad- uates and 25% of engineers 
and MBAs are employable. While no Indian institute features in top 200 institutes of the world only 4 universities 
are featured in 400 universities of the world. Eleventh five year plan document – Volume II – on Social Sector - 
Chapter – I- page 23 reveals that from out of the then NAAC accredited colleges only 9% of the colleges and 31% 
of the universities were rated as „A‟ grade and the rest fell in „B‟ and „C‟ categories. 

f. The social set fabric of our nation must remain smooth so as to facilitate continuous production. It may be 
disturbed because of the unrest within caused due to clashes on religious, class and territorial grounds. 

g. If Make in India aims at manufacture for exports and thereby export led growth, then it has to look at the 
competition it would face from the Made in China campaign launched by China. 

h. A World Bank group flagship report on „Doing Business 2016 -Measuring Regulatory Quality and Efficiency‟ 
identifies what measures are to be taken to do business with ease. Point (a) discusses the already exiting and point 
(b) discusses the newly added by this report – 

a. Procedure, time and cost needed to complete all formalities to build warehouse, get connected to electrical grid, to 
transfer property, to resolve a commercial dispute etc. 

b. Reliability of electricity supply, transparency of tariffs and price of electricity, Quality of the land administration 
system, Quality of judicial pro- cesses etc. 
Based on these parameters, the rankings benchmarked to June 2015 reveal that among 189 nations surveyed, India 
stands at 130 much below the rankings the Chinese, Japanese or Thais have in the Ease of Doing Business. 

 
CONCLUSION 

 
The NEP of 1991 opened the gates of the Indian economy for the outside world. The policy of Liberalisation, 
Privatisation and Globalization drove Indian economy away from a very low rate of GDP growth to double digit rate of 
growth. The financial system was strengthened by introducing financial sector reforms. It is rightly pointed out by Dr. 
Raghuram Rajan in his Bharat Ram Memorial Lecture on December 12, 2014 that any signs of growth will attract 
foreign capital. The policy makers will have to assess the possibility of further growth in Indian and the world economy 
against the available competitors who can fulfill these growth requirements because if the foreign capital is not 
managed properly it would cause negative effects such as credit and asset price rise along with overvaluation of the 
exchange rate. 
 

REFERENCES 
 

[1]. „Financial Inclusion in India: Why Not Happened‟ by Dr. Debashis Acharya, Associate Professor School of 



                                           International Journal of Enhanced Research in Management & Computer Applications 
                                                                    ISSN: 2319-7471, Vol. 7 Issue 11, November, 2018, Impact Factor: 3. 578  

Page | 13  

Economics University of Hyderabad, Central Univer- sity Post, Gachobowli, Hyderabad and Shri Tapas Kumar 
Parida, Economist Economic Research Department, State Bank of India, Corporate Centre, Mumbai, September 
2013 

[2]. „Make in India - Pressing the Pedal‟ by ASSOCHAM and YES Bank, May, 2015. 
[3]. Financial Inclusion in India – a Review of Initiatives and Achievements, Sonu Garg- School of Management, 

JECRC University, Jaipur, Rajasthan, India and Dr. Parul Agarwal- Director, School of Management, JECRC 
University, Jaipur, Rajasthan, India), IOSR Journal of Business and Management (IOSR-JBM) e-ISSN: 2278-
487X, p-ISSN: 2319-7668. Volume 16, Issue 6. Ver. I, PP 52-61,June 2014 

[4]. Foreign Direct Investment, the Indian Scenario – by Dr. M. Shahul Hameedu, International Journal of Scientific 
and Research Publications – Volume -4, Feb- ruary 2014. 

[5]. Implication of „Make In India‟ Campaign For Future Economic Scenario In India by Dr. Bimal Jaiswal- Senior 
Lecturer, Department Of Applied Economics, University Of Lucknow, Lucknow, Uttar Pradesh, India and Ms. 
Shiva Manoj- Research Scholar, Banasthali Vidyapith, Rajasthan, India, Asia Pacific Journal of Marketing & 
Management Review Issn 2319-2836 Apjmmr, Vol.4 (6), June (2015) 

[6]. Made in India Vs. Make in India by Prof. N.M. Khandelwal- Adjunct Professor, and Management, Saurashtra 
University, Rajkot and Prof. Lalit Gupta Dean, Faculty of Commerce and Management, J. N. Vyas University, 
Jodhpur (Raj.), Pacific Business Review International Volume 7, Issue 11 May 2015 

[7]. Make in India: Illusion or Possible Reality Project? by Dr. T.V. Ramana, Asst. Professor, Department of 
Economics, Andhra University Campus, Kakinadsa, International Journal of Academic Research, Volume 2, 
Issue – 2(5), April – June 2015. 

[8]. Make in India: Rechanting the Mantra with a Difference by Satish Y. Deodhar, Professor, Indian Institute of 
Management, Ahmedabad, IIM Research and Publications-Working Paper No.2015-02-02, February 2015. 

[9]. Making “Make in India” a realism: Role of FDI by Seema Sangwan- Department of Management, Asst. 
Professor, UILMS, Gurgaon, India, ISSN Print: 2394- 7500, ISSN Online: 2394-5869, 29 May 2015 

[10]. The Bharat Memorial Lecture, December 12, 2014 at New Delhi by Dr Raghuram Rajan, Governor, Reserve 
Bank of India. 

 



 International Journal of Enhanced Research in Science, Technology & Engineering 
ISSN: 2319-7463, Vol. 7 Issue 11, November-2018, Impact Factor: 4.059  

Page | 38 

Role of Analytical Chemistry in   Pharmacy, 
Agriculture and Environment - A Review 

 

G. Krishnaveni1, O. Sailaja2, K. Kiran Kumar3 

 

1,2,3K.B.N. College (Autonomous), Vijayawada-520001, Andhra Pradesh, India 
 
 
 

ABSTRACT 
 

Analytical chemistry is the branch of chemistry which deals with the analysis of chemical substances of all 
sorts. Analytical chemistry plays an immense role in the different branches of sciences and other field such as 
Pharmacy, Agriculture, Industry, Environmental Science, Physical Science,and Biologyetc. For the analysis 
of the chemical substances elements present in the sample under observation. Analytical chemistry plays a 
vital role in the pharmacy for the analysis of assay and purity of the drugs for this there are so many 
instrumental techniques were used such as titrimetric, chromatographic, spectroscopic, electrophoretic 
methods of chemical analysis. Similarly In the agriculture there are so many analytical methods are used for 
different purposes such as for the soil testing, analysis of fertilizers, pesticides and inorganic and organic 
traces of analysis. Analytical chemistry also played a major role in Industries and environment such as in 
Industries for the quality control of the industrial material there is need of analytical chemist and different 
chemical and instrumental analytical techniques. Analytical Chemistry is the heart of the environmental 
analysis such as the analysis of air, water soil, industrial effluent which is helpful in the controlling the 
pollution which is adverse to the life on the earth. In the present study we try to put forth the brief review 
about some of the routine and advanced analytical methods used in the above mentioned disciplines and its 
role for the development of the concerning discipline. 
 
Key Words: Assay, Chromatographic, Spectroscopic, Titrimetric, Soil Testing. 
 
 
 

INTRODUCTION 
 
„Analytical chemistry is the science concerned with the systematic identification or characterisation of established 
chemical species and their determination to known degrees of certainty at any level of concentration and in any 
matrix in which they may occur‟. Pharmacy is one of the subjects where analytical chemistry is studied vastly. It is 
used for purposes like checking the quality of inorganic compounds, organic compounds, drugs and other useful 
chemicals. It is mostly used for the purposes like application analytical chemistry in pharmacy to determine shelf 
life, the dissolution studies and contaminants [1-10]. 
 
To determine self-life of compound. Self-life is the time period till which a compound will be fit for use. For 
medicines, it is the time required for 90% of drug ingredient to stay active after the date of manufacture. Hence we 
notice expiry date clearly marked on all the medicine packages. So in pharmacy we notice some medicines stored in 
refrigerator and some in dark places to maintain the self-life. To determine adulterants: During manufacture of 
drug, there are many chemical intermediates and reagents used. So there are many chances that impurities like 
heavy metals, dirt etc. can also be present in final preparation. Analytical chemistry is used to see if the formulation 
is within limits of contamination. If the contamination is more, then it is unfit for consumption [10-20]. 
 
Drug dissolution studies: When a medical formulation is made in the form of a tablet, ointment, capsule etc. It is 
tested for its ability to release the medicine from within when put in a suitable medium. The dissolution studies are 
done to see if the medicine is released completely from the tablet. Also the time taken for release. Both these factors 
are essential because when a tablet is swallowed, it stays in the stomach only for an hour. So if it has to release the 
medicine, it has to do it within one hour. Also a medicine shows its effects at suitable dose and not sub-doses. So 
the tablet has to release the entire content within the said time. Hence dissolution studies are done by using 
analytical chemistry to test the release of drug from a formulation. It is also used as a part of medicinal chemistry 
for qualitative and quantitative analysis [20-35]. 
 
The pharmacology is the clinical science which is very important for maintaining the health of the human being, 
analytical chemistry plays a crucial role in the development of pharmaceutical. For the cure disease we require the 
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drug which has a better therapeutic value. Drug development is the innovation of the drug molecule which 
pharmacologically active or which contains active pharmaceutical ingredients (APIs) . Analysis of such drug 
molecule creates preliminary safety and therapeutic efficacy data are prerequisites to identification of drug 
candidates for further detailed investigation (Valagaleti et al., 2003). The drug which is soluble in the blood and it 
reaches all the part of the body after administration to the victim and which is non-toxic as well as has no adverse 
effect on the heath of the victim is known as a successful drug. The efficacy and safety of the drug is depends upon 
the active pharmaceutical ingredients contain in the given drug molecule. The drug being pharmacologicallyactive 
due to presence of some pharmacophoric functional group or chiral centre[36]. 
 

EXPERIMENTAL PROCEDURE 
 
Development of drug involves the investigation of the bulk drug materials, intermediates drug products, drug 
formulations, impurities and degradation products.Now days the methods used for the characterization and 
Qualitative and Quantitative analysis of the drug, with the help of some analytical methods such as titrimetry, 
spectrometry, chromatography and capillary electrophoresis as well as some electro analytical techniques are also 
used. Analytical chemistry plays grade role in the pharmacy by theusing following analytical techniques. 
 
Titrimetric analysis: Titrimetric analysis was developed in the middle of 18th century after the invention of term 
volumetric titration in 1835 by Gay-Lussac. Assay methods is an old method of analysis but some modernization is 
found i.e. non-aqueous titration method, acid base titration with the help of potentiometric titration 
determination of end point increases precision of the method. In the past titrimetric methods was used for the 
determination of captopril (Rahman et al.,2005a), and gabapentin(Sameer and Abdulrahman Basavaiah,2011)in 
commercial dosage forms. Sparfloxacin (Marona and Schapoval 2001) was determined by the no aqueous titration 
method. In addition to its application in drug estimation titrimetry has been used in the past for the estimation of 
degradation products of the pharmaceuticals[37-39]. 
 
Chromatographic Techniques: chromatography is the one of the analytical techniques which is widely used in the 
pharmaceutical industries for the separation and purification of the drug molecules.(Matei et al 2008). There are 
various types of chromatographic techniques were used in the pharmacy such as, Thin Layer Chromatography 
(TLC), High performance thin layer chromatography(HPTLC) , High performance Liquid Chromatography,(HPLC) 
etc. were used in the chemical analysis in the pharmacy. TLC technique is old technique but it found lot of 

application in the pharmaceutical analysis. In TLC there two phases one is mobile phase which liquid while another 

one is the stationary phase which is solid absorbent such as alumina (Al2O3) Charcoal(C),Florisil (MgO/SiO2) and 

Silica (SiO2).TLC is a powerful tool for screening unknown materials in bulk drugs (Szepesi and Nyiredy, 1996). 
It provides a relatively high degree of assertion that all probable components of the drug are separated. The high 
specificity of TLC has been exploited to quantitative analytical purpose using spot elution followed by 
spectrophotometric measurement. TLC has been utilized for the determination of some steroids (Cimpoiu et al., 
2006), pioglitazone (Gumieniczek et al., 2004), celecoxib (Bebawy et al., 2002) and noscapine (Ashour et al., 2009) 
[40-45]. 
 
High performance thin layer chromatography is highly faster and flexible techniques for the analysis of wide 
verities of the sample. HPTLC was used to analysis of the ethinyl esteradiol and cyproterone (Pavic et al., 2003) 
Alfuzosin (Fayed et al., 2006) and tramadol, pentazooine(Ebrahim et al.,2011). Similarly high performance liquid 
chromatography and gas chromatography are used for the purification separation of the drug molecules. There are 
so many analytical techniques used are tabulated in the bellow table.1[46-48]. 
 
Table 1 Proportion of various analytical methods prescribed for the assay of bulk drug materials in Ph. Eur. 

4 and USP XXVII. 
 

Sr. No. Methods Ph. Eur. 4% USP 27% 
1 HPLC 15.5 44 
2 GC 2 2.5 
3 Titration 69.5 40.5 
4 Acid- base 57.5 29.5 
5 Aqueous mixture 21 5.5 
6 Indicator 6.5 4.5 
7 Potentiometric 14.5 1 
8 Non-aqueous 36.5 24 
9 Indicator 9.5 14 
10 Potentiometric 27 10 

11 Redox(Iodometry, Nitrometry(etc) 6.5 5.5 
12 Other (complexometry,argentometry etc.) 5.5 5.5 
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13 UV–Vis spectrophotometry 9.5 8.5 
14 Microbiological assay (antibiotics) 3 2.5 
15 Other (IR, NMR, polarimetry, fluorimetry, atomic 

absorption spectroscopy, Pola- 
rography, gravimetry etc.) 

 
0.5 

 
2.0 

         Source: S. Gorog/Journal of Pharmaceutical and Biomedical analysis 36 (2005) 931–937. 
 
There are so many analytical instrumental methods were used for the chemical analysis of drug in the 
pharmaceutical. These methods are spectroscopic techniques such as UV-Vis spectroscopy for the determination of 
conjugation in the structure of the drug molecule; it is specially applied for the analysis of pharmaceutical dosage. 
The colorimetric methods are usually based on the complex formation reaction, Oxidation-reduction process, A 
catalytic effect. Nuclear magnetic resonance (NMR) spectroscopy is also one of the spectroscopic methods used 
for the analysis of the drug molecule. NMR finds the application in the quantitative analysis of purity of the drug 
molecule (Mistry et al., 1999), Many reviews on the application of NMR in pharmaceuticals have been published 
(Holzgrabe et al., 2005; Malet-Marting and Holzerabe, 2011). Fluorimetry and phosphometrya: Fluorimetry and 
phosphometry are the most sensitive methods for the precise analysis of the drug. There are so many articles on the 
application of the fluorimetry (Rahman et al., 2012;2009) and phosphometry (De Souza et al., 2013; Chuan et 
al.,2000). Similarly electro-analytical techniques such as conductometry, potentiometry, amperometry etc. were 
used for the chemical analysis. In this way analytical chemistry plays vital role in the pharmaceutical analysis. [49-
54]. 
 
Role of Analytical Chemistry in agriculture: 
Analytical Chemistry plays important role in the organic and inorganic analysis in the agricultural research for the 
analysis of micronutrients in the soil. Soil testing is done to study the inorganic and organic minerals in the soil. 
This tells how far the soil is suitable for growth of particular crop. It also gives an idea of microbial environment, 
fertility and pesticide residues in the soil. In the agriculture for the determination of the soil quality weather it is 
fertile or non- fertile which type of the micronutrients present and which type of fertiliser should be applied is 
analysed by means of soil testing and soil analysis with the help of electro-analytical techniques like PH metre. 
Water testing: Not all water is suitable for growth of crops. Some of the water is very hard that it deposits lime on 
the fertile soil making it unfit for further cultivation. By analytical chemistry one can analyse the water for its 
constituents and make suitable changes to it.Harvested crop testing. Once the crop is harvested, it is tested for its 
quality in terms of the pesticide residues, any contaminants etc. If the material has high amount of pesticide or other 
waste, it is rejected for human use. 
 
The main role of analytical chemistry in the agriculture is that protect farmer from frauds during the buying the 
fertilizers and pesticides. Only legal fertilizers and pesticides which are authorized by the analytical chemistry 
laboratory for its active component.The green revolution for increase in crop yield is the outcome of 
agricultural research with the help of analytical chemistry. In twentieth century the concept of preservation of soil 
fertility became declared goal of agriculture research. Challenges were demanding but fascinating to detect the 
pollutants analytical methods were used for the analysis of inorganic and organic pollutants. Agricultural research is 
depends upon the analytical chemistry e.g. for the determination of element in the plant extract after extraction is 
the important task for the analytical chemistry to determine minor constituent in the given extract for this purpose 
analytical methods were applied. 
 
Inorganic analytical Method: There are many inorganic analytical methods were used in the agriculture based on 
the physical methods except the electrochemical methods used for the determination of pH and fluoride in the soil 
extract .Nitrogen in the soil is determined by means of Dumas of Kjeldahl method. Further this method is replaced 
by most efficient technique Near Infra-red spectroscopy(NIR) as well as more advanced techniques such as 
photometry, atomic absorption spectrometry , Flame photometry, elctrothermal atomiser absorption spectrometry, 
Atomic emission spectrometry with coupled plasma(ICP-AES) were used for the multi element analysis 
 
Organic Trace Analysis: In the organic trace analysis analytical chemistry plays an immense role in the analysis 
of the organic compounds distributed in the agricultural system such as both receiver and emitters. There is 
thousands of anthropogenic organic compounds currently in use but mainly they are divided in three main groups.  
 
1. Persistent organic pollutant, 2.Classical pesticides and 3 Emerging compounds such as veterinary 
pharmaceuticals representative of such groups are a) polycyclic aromatic hydrocarbons (PAHs) and 
polychlorinated biphenyls (PCBs), b) organochlorine pesticides and triazines, and c) veterinary antibiotics such as 
the tetracycline. Whereas group b) and c) compounds are usually primarily emitted by agricultural activities, group  
 
a) pollutants are introduced into agricultural systems via, e.g. atmospheric deposition or sewage sludge‟s. For the  
analysis of such pollutant classical Soxhlet extraction is used. For the separation and detection GC/MS or LC/MS 
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techniques were used. 
 
The role of analytical chemistry in the environment: 
Over the past decade there is an increase in the awareness among the people about need for environmental 
protection. Due to this number of planes and direct and indirect action taken by the authorities to assure that the 
new and old industries were limitation is apply for the discharge of gaseous, liquid and solid waste and their 
handling of dangerous substances. Somecontrols are achieved through direct legislation, others through conditions 
attached (a) bylocal authorities to the granting of planning applications and to the awarding of IDA grants. In all 
areas of environmental protection, the analytical chemist is intimately involved because almost every control or 
regulation relates to permissible concentration levels of substanceswhich may be present in discharges, effluents, 
etc. Their analysis is therefore a prerequisite to the effective implementation of those controls and regulations. 
 
In the environment analytical chemistry plays a important role because there are many analytical instrumental 
methods were used to determine the air quality in the environment, water quality in the environment as well as for 
the analysis of the pollutant. Pollution is the serious matter which hazards the control healthy environmental 
condition. There are many types of instrumental and non- instrumental methods of chemical analysis were used in 
the environmental sciences such as for the water and air analysis chemical as well as electrochemical methods are 
used. For the analysis of soil micronutrients and pollutants different spectrometric methods are used. So analytical 
chemistry plays vital role for study of air condition (pollution), water and soil contents in a particular locale. 
 

CONCLUSIONS 
 
From the beginnings till now, analytical chemistry has always played an important role in pharmacy without 
analytical chemistry one can note imagines development of pharmacy, Agriculture and Environment. .Indirectly 
analytical chemistry plays a vital role in the maintaining health of the society with the development of 
Pharmaceutical in pharmacy, food by agriculture and pollution free healthy environment. With the help of many 
modern analytical Qualitative and Quantitative and instrumental methods of analysis one can able to analyse 
weather drug sample, soil sample, air sample as well as water or any sample which helps in getting information 
about its contain and contamination. Over all analytical chemistry plays an immense role in the analysis and 
maintain the quality of the product. 
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ABSTRACT 

Job satisfaction is most important for every employee those who are working in an organization. Always an employee is looking 
satisfy their wants and needs in working area, for that they are expecting more assistances from the organization. Generally from 
the employee’s point of view job satisfaction is measured by fringe benefits, welfare measures, compensation and perks, 
education for their children and so on. The present study is going to deals with knowing the satisfaction level of job and the 
relationship between employee and employer through other benefits which will they provided to the employees. The data has 
been collected through structured questionnaire. The sample size of the study was 100 and study was done in Vijayawada. 
 
Keywords: Job Satisfaction, Fringe benefits, compensation and perks. 
 
INTRODUCTION 

Job satisfaction is a common element for every employees work life. Every employee working for survives their life with job 
satisfaction. Without job satisfaction no employee can balanced both work life and personal life. If employee is not satisfying 
with his/her job in the organization he/she may not produce effective productivity in his work life. Different employees measure 
their job satisfaction in different ways. Some employees measure their job satisfaction in the form of welfare facilities, 
compensation and perks and other amenities. Few of the employees measure their job satisfaction in the form of promotions, 
transfers, etc.  
 

In the present scenario every employee is looking more and more requirements for their satisfaction. Most of the employees 
change their jobs frequently due to lack of job satisfaction.  In addition, some employees still not feeling job satisfaction even 
they are getting more salary and other amenities. Because the behaviour of the employees have been changed in recent era. Now-
a-days we find every sector that the employees looking for better working environment and other facilities for getting satisfaction 
to their jobs. 
 
Definition 

According to Hoppack, job satisfaction is “the combination of psychological, physiological and environmental circumstances 
that cause a person to truthfully say I am satisfied with my job”. The definition point to the factors effecting job satisfaction but 
does not indicate the nature of job satisfaction.  
 
OBJECTIVES OF THE STUDY 
 To know the welfare facilities provided by the INCAP ltd for the employees’ satisfaction.  
 To portray the employees promotion policy in the organization. 
 To evaluate the communication and relationship maintained by the superior and subordinates is satisfactory. 
 To predict the satisfaction level of employees regarding job security in an organization. 
 
SCOPE OF THE STUDY 
 Job satisfaction is very significant element of every employee to balance both personal and professional life. 
 If the employee job satisfaction increases, an organization commitment also increases.  
 The study covered all the employees in and above the manager level from higher level to lower level. 
 
RESEARCH PROBLEM 

Job satisfaction is more important strength to the organization. With the job satisfaction any employee can achieve objectives 
most efficiently and effectively. When an employee achieved their objectives directly organization also can achieve their 
objectives. Hence, any organization needs to understand the employee’s requirements and try to provide those requirements to the 
employees for their job satisfaction. 
 
SAMPLING 
Sampling Area 
INCAP Ltd., Vijayawada 

http://www.jetir.org/
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Sampling Technique 
Simple Random Sampling Technique means that every members of the sample is selected from all the group of population in 

such a manner that the probability of being selected for all members in the study group of populations is the same. The advantage 
of Simple random sampling techniques is 
 It needs only a minimum knowledge of the study group of population in advance. 
 It is free from errors in classification. 
 Simple random sampling is representative of the population. 
 The method is simple to use. 
 It is completely free of bias and prejudice. 
 It takes less time to complete collect the data. 
 Less costly. 
 
DATA COLLECTION METHODS 
Primary Data: The unpolished data has been collected from the sample respondents through a well-structured questionnaire. 
Secondary Data: The published has been gathered from the journals, websites, magazines, etc. 
Statistical tools: The raw data has been processed and presented in an understandable manner by using appropriate tables and 
percentages. 
 
REVIEW OF LITERATURE 

Mira Singh and Pestonjee (1990), hypothesized that Job Satisfaction is influenced by the levels of Occupation, Job 
involvement and Participation. The sample for the study consisted of 250 officers and 250 clerical cadres belonging to a 
Nationalised bank in Western India. The study confirmed that hypothesis and it was found that Job Satisfaction of the Bank 
employees was positively affected by the Occupational level, Job involvement and participation. 

 
Balgir (1991) attempted to understand hygiene-motivational factors as postulated by Hergeberg based on their need priorities 

that dominate the mids of Indian Managers while continuing service in their respective Organizations. The results revealed that 
Job Satisfaction, Salary, Job Security, better chances of promotion, happy Personal life, high position and friendly social circle are 
some of the motivating factors in that order which strongly influence Indian Managers. 

 
Mathew (1991) tested the relationship between Satisfaction and Organisational commitment with a Non-recursive model that 

permitted the simultaneous examination of the influence of satisfaction on commitment and the influence of commitment on 
satisfaction. The study highlighted that the two variables were reciprocally related but that the influence of satisfaction on 
commitment was stronger. 

 
Mehra and Mishra (1991) in their study explored the potential moderator effect of mental health on the Intrinsic Job 

Satisfaction-Occupational stress relationship. The study was conducted on 250 blue collar industrial workers of UPTRON India 
Ltd. The findings of the study showed that mental health has a moderating effect on the Intrinsic Job Satisfaction-Occupational 
stress relationship. 

 
Dhar and Jain (1991) carried out an investigation amongst academicians. The investigation explored the nature of relationship 

between Job Satisfaction. Job Involvement, Age and Length of service. An important finding of the study was that Job 
Involvement and Job Satisfaction are positive correlates which imply that involvement in Job increases Job Satisfaction and vice-
versa. 

 
Syeed (1992)¸ made an endeavour to determine the relationship between employee Job satisfaction and Organizational 

effectiveness. The sample for the study consisted of 44 supervisors of a public sector undertaking which was randomly drawn 
from a single unit of the Company. The main objective of the study was t relate satisfaction with Organizational effectiveness 
along with personal attributes such as age, education, pay, length of service etc. the study revealed that Job satisfaction facets had 
more explanatory power than the personal attributes of respondents. It was clear from the study that the organization through its 
human resource development policies and practices created better environment for employees, resulting in greater satisfaction 
which in turn enhanced organizational effectiveness. 

 
Rama Devi (1997), conducted a study on faculty Job Satisfaction and their views on management of the two universities in 

Andhra Pradesh. The sample consisting of 200 teaching faculty and 100 members were selected randomly from each university 
and the attempt was made to measure Job Satisfaction of the faculty in universities of Andhra Pradesh. The study found that the 
factors such as freedom in job, scope for self-improvement, income and job security were causing satisfaction while bureaucratic 
rules, no recognition for work and routine work were causing dissatisfaction to them. 
 

DISCUSSION AND RESULTS 
 

Table 1: Employees opinion towards the present working condition in the INCAP 
Opinion No. of respondents Percentage 
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Highly satisfied 41 41 

Satisfied 54 54 

Dis satisfied 5 5 

Total 100 100 

 
 

 
Graph 1: Employees opinion towards the present working condition in the INCAP 

Interpretation 
From the above table, it is understood that 41% of employees are highly satisfied with the present working condition 54% of 

employees are satisfied and 5% employees are dis satisfied with the working conditions of the work. From the above data clearly 
indicate that most of the respondents i.e., 41% employees are highly satisfied with the present working conditions in INCAP. 
 

Table 2: Respondents opinion regarding the following welfare amenities provided by company 
Attributes No. of respondents Percentage 

Canteen & medical 36 36 

Education & Training 27 27 

Housing facilities 37 37 

Total 100 100 

 
 

 
Graph 2: Respondents opinion regarding the following welfare amenities provided by company 

Interpretation 
From the above graph, it is clearly specifies that 36% of employees said canteen and medical, 27% employees said education 

and training and 37% of employees said housing facilities regarding welfare amenities provided by the company. From the above 
data most of the sample respondents i.e., 37% employees are opined that the housing facilities are more provided by the INCAP. 
 

Table 3: Employees satisfaction level of the present medical facilities being provided by the organisation 
Opinion No. of respondents Percentage 

Highly satisfied 56 56 
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Satisfied 40 40 

Dis satisfied 4 4 

Total 100 100 

 

 
Graph 3: Employees satisfaction level of the present medical facilities being provided by the organisation 

 
Interpretation 

From the above table, it is projected that at 56% of employees are highly satisfied with the present medical facilities 40% of 
employees are satisfied and 4% of employees are dis satisfied with the medical facilities being provided by the organisation. From 
the above data most of the sample respondents i.e., 56% employees are highly satisfied with present medical facilities which are 
provided by the INCAP. 
 
Table 4: Sample respondents’ opinion towards the company paying salaries and compensation according to requirements 

Attributes No. of respondents Percentage 

Yes 69 69 

No 31 31 

TOTAL 100 100 

 
 

 
Graph 4: Sample respondents’ opinion towards the company paying salaries and compensation according to requirements  
Interpretation 

From the above figure, it is clearly predicted that 69% of employees said no and the remaining respondents i.e., 31 % of 
employees said yes regarding the salaries and compensation paid. From the above picture most of the employees i.e., 69% sample 
respondents are opined that “No” towards the salaries and compensation paid by the organization. 
 

Table 5: Employees satisfaction regarding the allowances like HRA, TA, and bonus, provided by the organisation 
Opinion No. of respondents Percentage 

Highly satisfied 12 12 

Satisfied 50 50 
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Dis satisfied 38 38 

Total 100 100 

 

 
Graph 5: Employees satisfaction regarding the allowances like HRA, TA, and bonus, provided by the organisation 

Interpretation 
From the above picture, it is understood that 12% of employees are highly satisfied with the allowances like HRA, TA, bonus, 

etc., where as 50% of employees are satisfied 38% of employees are dis satisfied the allowances provided by the organisation. 
From the above table some employees i.e., 50% respondents are satisfied with the allowances provided by the INCAP. 
 

Table 6: Sample Respondents opinion towards the rate of safety measures taken by management 

Attributes No. of respondents Percentage 

Excellent 58 58 

Good 36 36 

Poor 6 6 

Total 100 100 

 
 

 
Graph 6: Sample Respondents opinion towards the rate of safety measures taken by management 

Interpretation 
From the above table, it is clearly indicates that 58% of employees said excellent, 36% of employees said good and 6% of 

employees said poor regarding safety measures taken by management. From the above data most of the samples respondents i.e., 
58% employees are feel excellent regarding the safety measures which are provided by the management. 
 

Table 7: Employees’ opinion towards the good relations with colleagues 

Attributes No. of respondents Percentage 

Yes 54 54 

No 46 46 

TOTAL 100 100 
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Graph 7: Employees’ opinion towards the good relations with colleagues 
Interpretation 

From the above table, it is projected that 54% of employees are having good relations with colleagues and 46% of employees are 
not having good relations with colleagues. From the above table most of the employees i.e., 54% sample respondents are having 
good relations with colleagues. 
 

Table 8: Employees’ satisfaction level of the promotion system in organisation 
Opinion No. of respondents Percentage 

Highly satisfied 26 26 

Satisfied 16 16 

Dis satisfied 58 58 

Total 100 100 

 
 

 
Graph 8: Employees’ satisfaction level of the promotion system in organisation 

Interpretation 
From the above table, it is understood that 26% of employees are highly satisfied with the promotion policy where as 16% of 

employees are satisfied and 58% of employees are dis satisfied with the promotion system in the organisation. From the above 
data all most all employees i.e., 58% sample respondents are dis satisfied with promotion system in the organization. 
 

Table 9: Sample Respondents opinion of the employee benefits plans like pension plans PF provided by the organisation 
Opinion No. of respondents Percentage 

Highly satisfied 28 28 

Satisfied 48 48 

Dis satisfied 24 24 

Total 100 100 

 
 

42

44

46

48

50

52

54

Yes No

0

10

20

30

40

50

60

Highly satisfied Satisfied Not satisfied

http://www.jetir.org/


© 2018 JETIR  November 2018, Volume 5, Issue 11                               www.jetir.org  (ISSN-2349-5162) 

 

JETIR1811658 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 393 

 

 
Graph 9: Sample Respondents opinion of the employee benefits plans like pension plans PF provided by the organisation 

Interpretation 
From the above table, it is clearly indicates that 28% of employees are highly satisfied with the employee benefits where as 48% 

of employees are satisfied and the 24% of the employees are dis satisfied the benefits plans like pension plans PF provided by the 
organisation. From the above figure 48% of employees are satisfied with the benefit plans like pension plans and PF provided by 
the organization. 
 

Table 10: Sample respondents opinion towards the management maintain relationships with the employees 

Attributes No. of respondents Percentage 

Yes 75 75 

No 25 25 

TOTAL 100 100 

 
 

 
Graph 10: Sample respondents opinion towards the management maintain relationships with the employees 

Interpretation 
From the above table, it is understood that 75% of employees said yes and 25% of employees said no regarding the relationship 

of management with employees. From the above data most of the employees i.e., 75% respondents are said “Yes” regarding the 
relationship of management with employees. 
 

Table 11: Employees opinion towards the any scope of personal development in the organisation 

Attributes No. of respondents Percentage 

Yes 32 32 

No 68 68 

TOTAL 100 100 
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Graph 11: Employees opinion towards the any scope of personal development in the organisation 

Interpretation 
From the above table, it is understood that 32% of employees said yes and 68% of employees said no regarding the personal 

development of employees in the organisation. From the above table all most all employees i.e., 68% respondents are said that 
“No” towards the personal development of employees in the organization. 
 

Table 12: Sample respondents’ opinion towards the organisation providing job security 

Attributes No. of respondents Percentage 

Yes 60 60 

No 40 40 

Total 100 100 

 
 

 
Table 12: Sample respondents’ opinion towards the organisation providing job security 

Interpretation 
From the above table, we can understand that 60% of employees saying that the organisation providing job security where as 

40% of employees says that organisation not providing job security. From the above table most of the employees i.e., 60% 
respondents are saying “Yes” towards that the organization providing job security. 
 
FINDINGS 
 The above data clearly indicate that most of the respondents i.e., 41% employees are highly satisfied with the present 

working conditions in INCAP. 
 The above data most of the sample respondents i.e., 37% employees are opined that the housing facilities are more provided 

by the INCAP. 
 The above data most of the sample respondents i.e., 56% employees are highly satisfied with present medical facilities which 

are provided by the INCAP. 
 The above picture most of the employees i.e., 69% sample respondents are opined that “No” towards the salaries and 

compensation paid by the organization. 
 The above table some employees i.e., 50% respondents are satisfied with the allowances provided by the INCAP. 
 The above data most of the samples respondents i.e., 58% employees are feel excellent regarding the safety measures which 

are provided by the management. 
 The above table most of the employees i.e., 54% sample respondents are having good relations with colleagues. 
 The above data all most all employees i.e., 58% sample respondents are dis satisfied with promotion system in the 

organization. 
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 The above figures 48% of employees are satisfied with the benefit plans like pension plans and PF provided by the 
organization. 

 The above data most of the employees i.e., 75% respondents are said “yes” regarding the relationship of management with 
employees. 

 The above table all most all employees i.e., 68% respondents are said that “no” towards the personal development of 
employees in the organization. 

 The above table most of the employees i.e., 60% respondents are saying “yes” towards that the organization providing job 
security. 

 
SUGGESTIONS 
 Since majority of the people feel that they are not underpaid, this causes dissatisfaction. Introduce to avoid the company may 

introduce different assertive schemes through which pay and productivity can be minimized.  
 As employees feel that they doesn’t have freedom to take the decision which affects job satisfaction adversely; employees 

should some degree of freedom decisions at their workplace.  
 Some employees have low level of communication has they feel they are not much important in the department they can 

explained how important there in the department.  
 Some of the employees felt their skills are not utilized completely; Proper measure can be taken job design and placement.  
 As more than half of the people not satisfied their personal development, company may provide carrier development 

programs were people can achieve their personal and professional goals.  
 
CONCLUSION 
The various policies relating to job satisfaction are very good in INCAP ltd. They are given various non-statutory welfare 
measures to their employees.  
 
The environment in the INACP ltd is very peaceful. There are no conflicts or disputes between employees and managers. INACP 
ltd employees are highly motivated and they work with ultimate dedication.  
 
Job satisfaction is seen as a consequence of performance rather than a cause of it represents the difference between what is 
expected and what is received from the different job facts. Workers show satisfaction towards particular objects of conditions in 
work environment. The number of facts was seen to vary from study to study, but normally ranged from five to seven dimensions. 
satisfaction facets may include the work itself, pay and benefits, promotional opportunities, supervision, co-workers, the 
organization and its management, and working conditions over the long-run satisfaction of workers strongly influences the 
productivity efficiency of the firm. This productivity efficiency is generally reflected on the “cost” side of the company ledger. 
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ABSTRACT 
 
In this proposed framework Human body temperature, Light Ward Resistor (LDR) are created as sharp 
sensors for controlling clever room gadgets. Keen sensors get input, particularly inhabitants' data, from human 
body. The data can be utilized to change room Gadgets right on time as per people's wants, in assumed point 
causing control. This suggests the usage of PC and information development for control of home contraptions 
successfully. It is a computerization of the home, housework or family development. Home automation may join 
united control of Light, Machines, Temperature and diverse systems, to give improved solace. Comfort, 
imperativeness profitability and security. This is winding up progressively more standard well- ordered in light 
of its different central focuses. This can be cultivated by neighborhood frameworks organization or wi-fi. This 
paper goes for organizing a fundamental home computerization application on Arduino through scrutinizing the 
subject of Email and the estimation for the identical has been made in python condition which is the default 
programming condition given by Arduino. Results exhibit the compelling utilization of proposed figuring. LEDs 
were used to demonstrate the trading action. 
 
Keywords: IOT, temperature, Arduino, LDR. Electronic devices, gadget, programming 
 
 
 

INTRODUCTION 
 
The Arduino Nano is fairly, entire, and breadboard-all around dealt with board dependent on the ATmega328P 
(Arduino Nano 3.x). It has commonly a similar dauntlessness of the Arduino , yet in a substitute pack. It needs just a 
DC control jack, and works with a Downsized B USB accomplice rather than a standard one. A LDR is an area that has 
a (variable) obstruction that changes with the light power that falls upon it. This engages them to be utilized in light 
distinguishing circuits. Light penniless resistors, LDRs or photo resistors are as often as possible used in circuits where 
it is fundamental to see the vicinity or the part of light. Uninvolved Infrareds sensors (IRs) are electronic devices which 
are used in some security ready structures to distinguish development of an infrared transmitting source, when in doubt 
a human body. Infrareds sensors (IRs) are electronic devices which are used in some security ready systems to perceive 
development of an infrared creating source, generally a human body. A temperature sensor is a gadget, for the most 
part, a thermocouple or RTD that suits temperature estimation through an electrical standard. A thermocouple (T/C) is 
passed on using two outstanding metals that make electrical voltage in direct degree to changes in temperature. The 
Arduino code is in all actuality unmitigated old c without all the header part (the consolidations what not). when you 
press the 'request' get, the IDE saves the present report as Arduino.c in the 'lib/make' list then it calls a make record 
contained in the 'lib' document. II. INTERNET OF THINGS It is the network of physical devices, vehicles, and other 
items embedded with electronics, software, sensors, and connectivity which enables these things to connect, and 
exchange data. The Internet of Things (IoT) is portrayed by ITU and IERC as a dynamic worldwide arrange 
establishment with self-structuring limits reliant on standard moreover, interoperable correspondence traditions where 
physical and virtual" things" have characters, physical characteristics and virtual personalities, use clever interfaces and 
are reliably organized into the information orchestrate. Over the span of the latest year. Telecom executives consider 
that Machine-to-Machine (M2M) and the Inter-net of Things are transforming into a middle business focus, uncovering 
basic improvement in the amount of related inquiries in their frameworks. Contraption fabricates e.g. concerning 
wearable contraptions anticipate a full new business divide towards amorebroad apportionment of the IoT[13]. These 
investigation results are right now supporting into headway, and a movement of sections are open, which could 
supportively be manhandled and updated by the market[8]. The Internet of Things may before long be an ordinary of 
every day life, with a huge number of articles interconnected. "Shrewd" gadgets, hardware, machines and foundation 
are making open doors for mechanization and for cooperation progressively[11]. The board will talk about potential 
advantages of the Internet of Things in different divisions and spotlight on the best way to assemble trust in this rising 
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innovation, cultivate interoperability, and advance effective and boundless correspondence frameworks and 
administrations[8]. Success Factors: The Internet of Things (IoT) keeps on producing a colossal measure of energy in 
IT and business circles. Individuals are everything except winded over the open doors that are at our doorstep— and all 
things considered The IoT speaks to a noteworthy development open door for organizations—one that CIOs should 
start seeking after now, while the segment is as yet creating. Relief of engineering framework divergences through a 
typical architecture structure for associated framework characteristics and interoperability. 
 
LAYERED ARCHITECTURE: 

 
Fig.1. IoT Layered Architecture Characteristics of IoT: 

1. Interconnectivity: concerning the IoT, anything can be interconnected with the overall information and 
correspondence structure. 
 
2. Things-related administrations: The IoT is fit for giving thing-related advantages inside the impediments of 
things, for instance, security protection and semantic consistency between physical things and their related virtual 
things [14].With the ultimate objective to give thing- related organizations inside the goals of things, both the headways 
in physical world and information world will change. 
 
3. Heterogeneity: The contraptions in the IoT are heterogeneous as subject to assorted hardware stages and 
frameworks. They can interface with different devices or organization arranges through different frameworks. 
 
4. Dynamic changes: The conditions of gadgets change progressively e.g.: sleeping what's more, arousing, related 
and additionally isolates and also the setting of devices including region and speed. In addition, the amount of 
contraptions can change logically. 
 
5. Enormous scale: The amount of contraptions that ought to be managed and that talk with each other will be 
something like a demand of size greater than the device related with the present Internet. 
 

THEORETIC ALANALYSIS 
 

Arduino Uno (Component description): 
The Arduino Uno is a microcontroller board dependent on the ATmega328. It has 20 advanced i/p or o/p pins a 16 MHz 
resonator, a USB association, a power jack and a reset catch. 



      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 7 Issue 10, October-2018, Impact Factor: 3.578  

Page | 17   

 
 

Fig.1. Arduino Uno 
 
pH sensor: 
This sensor is used for finding the quality of water whether it is in acidic or basic in nature by finding the pH value of 
water. 
 

 
 

Fig.2. PH Sensor 
GSM module: 
GSM is a versatile correspondence modem; it is remains for worldwide framework for portable correspondence 
(GSM).GSM is an open and computerized cell innovation utilized for transmitting portable voice and information 
administrations works at the 850MHz, 900MHz, 1800MHz and 1900MHz recurrence groups[10].The computerized 
framework has a capacity to convey 64 kbps to 120 Mbps of information rates. 

 
PROJECT HARDWARE AND IMPLEMENTATION 

 
The Arduino code is if all else fails unmitigated old c without all the header part (the joins what not). when you press 
the 'join' get, the IDE saves the present record as Arduino.c in the 'lib/make' list then it calls a make report contained in 
the 'lib' vault. This make report copies Arduino.c as prog.c into 'lib/tmp' including 'wiring lite.inc' as its begin. this 
action makes the Arduino/wiring code into a certified c record (called prog.c). After this, it copies most of the 
records in the 'middle' list into 'lib/tmp'. these records are the usage of the different arduino/wiring headings adding to 
these archives adds course to the language .The middle reports are reinforced by pascal stang's procyon avrlib that is 
contained in the 'lib/avrlib' list Now the code contained in lib/tmp is set up to be arranged with the c compiler contained 
in 'mechanical social events'. In case the make task is successful, by then you'll have prog.hex sorted out to be 
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downloaded into the           processor. 
 

 
 

SIMULATION/EXPERIMENTAL RESULTS  
 

 
 

CONCLUSION 
 
The present work grow about IoT based splendid home for power and security the administrators. Work gives full 
control and seeing of home mechanical assemblies like fan, light persistently checking. Android versatile is anything 
but difficult to utilize, so controlling and checking part is straightforward for Customer. Moreover application offers 
security to the home. This work uses two sensors, one is PIR sensor for development distinguishing proof in like 
manner light will be on/off and other is temperature sensor, it is used to keep the home temperature pleasant to the 
human. Both sensor coordinate giving reasonable life.  
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ABSTRACT 
 
Cloud computing refers to accessing, configuring and manipulating resources (such as software and 
hardware) in a remote location. It is defined cloud computing in terms of distributed computing “A cloud is 
a type of parallel and distributed system that contains a set of interconnected and virtualized computers that 
are dynamically provided and presented as one or more computing resources. Agreements service-based - 
level agreements established through negotiation between the service provider and consumers.” Cloud 
computing is a model to allow convenient on-demand network access to a shared group of configurable IT 
resources (e.g. servers, networks, storage, services and applications) that can be delivered and released 
quickly with minimal management effort or interaction from service providers. "Cloud computing offers 
various resources in the form of on-demand end-user services. This article assesses loud computing and Big 
Data enable science discoveries and application developments. 
 
Keywords: Software, Hardware, Servers, Networks, Storage, Services 
 
 
 

INTRODUCTION 
 
Modern progress is digitalizing our lives more and more, which has led to rapid data growth. Such 
multidimensional data sets are valuable because of the potential to discover new knowledge and develop ideas for 
making decisions from it. Analyzing this large amount of data from multiple sources can help organizations plan 
the future and anticipate changing market trends and customer needs. Although the Hadoop framework is a 
popular platform for processing larger datasets, there are several other computing infrastructures available for use in 
various application domains. 
 
We live in the information age and an important measure of today's times is the amount of data generated 
everywhere around us. Data is becoming more valuable. Companies try to unlock the hidden potential of data and 
offer a competitive advantage. MRC statistics predicted that data analysis and the Hadoop market, which represented 
$ 8.48 billion in 2015, are expected to reach one billion by 2022. The global big data market has estimated that it 
will go from one billion in 2013 to one thousand million in 2018. 
 
Gartner predicted that data will grow 800 percent over the next five years and 80 percent of the data will not be 
structured (email, documents, audio, video and social media content) and 20 percent will be structured (e- 
commerce transactions and contact information). 
 
Today's largest scientific institute, CERN, produces over 200 PB of data per year in the Large Hadron Collider 
project (as of 2017). The amount of data generated on the Internet has already exceeded 2.5 exabytes per day. 400 
hours of YouTube videos are uploaded in one minute, 3.6 million Google searches are performed worldwide every 
minute of every day, more than 656 million tweets are shared on Twitter and more than 6 are shared, 5 millions 
of pictures on Instagram every day. When a dataset becomes so large that its storage and processing become 
difficult due to the limitations of existing tools and resources, the dataset is known as big data. It is the first part of 
the journey towards delivering ideas for decision making. But instead of focusing on people, this process uses 
much more powerful and evolving technology, given the latest advances in this field, to quickly analyze large 
data streams, from a variety of sources, and to produce a single data stream useful knowledge. 
 
The Difference Between Big Data & Cloud Computing 
Before discussing how they go together, it is important to make a clear distinction between "Big Data" and "Cloud 
Computing". Although they are technically different terms, they are often seen together in the literature because 
they interact synergistically with each other. 
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A. Big Data: This simply refers to the very large sets of data that are output by a variety of programs. It can 
refer to any of a large variety of types of data, and the data sets are usually far too large to peruse or 
query on a regular computer. 

B. Cloud Computing:   This   refers   to the processing of anything, including Big Data Analytics, on the 
“cloud”. The “cloud” is just a set of high-powered servers from one of many providers. They can often 
view and query large data sets much more quickly than a standard computer could. 

C. Essentially, “Big Data” refers to the large sets of data collected, while “Cloud Computing” refers to the 
mechanism that remotely takes this data in and performs any operations specified on that data. 

 
The Roles & Relationship between Big Data & Cloud Computing 
Cloud computing providers often use a "software as a service" model to allow customers to easily process data. A 
console is usually available which can incorporate specialized commands and parameters, but you can also do 
everything from the site's user interface. Some products that are generally part of this package include cloud-based 
virtual containers, machine and database management systems, identity management systems, machine learning 
capabilities and more. In turn, big data is often generated by large network-based systems. It can be in standard or 
non-standard format. If the data is in a non-standard format, the AI of the Cloud Computing provider can be used in 
addition to machine learning to standardize the data. 
 
From there, the data can be exploited through the cloud computing platform and used in various ways. For 
example, it can be searched, modified and used for future information. This cloud infrastructure enables real-time 
processing of Big Data. 
 
You can take huge "bursts" of data from intensive systems and interpret them in real time. Another common 
relationship between Big Data and Cloud Computing is that the power of the cloud allows Big Data analysis to 
take place in a fraction of the time it used to do. 
 
CLOUD COMPUTING AND BIG DATA RELATIONS 
Data is the raw material for information before ordering, organizing and processing. It cannot be used in its main 
form before processing. The information represents the data after processing and analysis. The technology has 
been developed and used in all aspects of life, increasing the demand for storing and processing more data. 
 
Various systems have been developed, including cloud computing that supports big data. While Big Data is 
responsible for storing and processing data, the cloud offers a reliable, accessible and scalable environment for Big 
Data systems to function. Big data are defined as the amount of digital data produced by various technological 
sources, such as sensors, digitizers, scanners, numerical models, cell phones, the Internet, videos, e-mails and social 
media. Data types include texts, geometries, images, videos, sounds and combinations of each. Such data can be 
directly or indirectly related to geospatial information. Cloud computing refers to resources and on- demand 
processing systems available on the network that can provide a series of integrated processing services without 
local resources to facilitate user access. These resources include data storage, backup and automatic 
synchronization capabilities. Most of the IT infrastructure computing consists of services provided and provided 
through public centers and servers based on them. Here, clouds appear as individual access points for consumer 
computing needs. In general, commercial offers should meet customer or consumer QoS requirements and 
generally include service level agreements (SLAs). 
 
They are an online storage model where data is stored on multiple virtual servers, rather than being hosted on a 
specific server, and is generally provided by third parties. Hosting companies, which have advanced data centers, 
rent space to customers stored in a cloud based on their needs. Expert Erik Brynjolfsson compared big data with a 
microscope invented in the old days and through which scientists were able to identify and measure things they had 
never imagined before on a cellular level. This is similar to Big Data, which is a modern microscope with which 
you can see things and measure data that you didn't expect. With this rapid growth, the question that comes to mind 
is how these large amounts of data can be stored in cloud environments. We need storage technology that meets fast 
growing cloud data needs and we need low cost, high reliability and high capacity storage technology. 
 
The Models between the cloud and big data 
The most well-known models for providing large data analytics arrangement on clouds are PaaS and SaaS. IaaS 
usually is not utilized for elevated level data analytics applications; however for the most part, to deal with the 
storage and computing needs of data, Cloud computing models can help quicken the potential for versatile 
analytics solutions. Cloud computing is an individual from distributed computing family that provides resources as 
client services, for example, (SaaS), infrastructure like (IaaS) and a platform as service like (PaaS), however with 
the coming of large data, the cloud computing model is step by step moving to huge database service including 
(AaaS, BDaaS) known as (DaaS) database as a service which implies that database services are accessible for 
applications that are sent in any implementation condition. BDaaS is a type of service like software as a service or 
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infrastructure as a service. Enormous data as a service frequently depend on cloud storage to keep up consistent 
data access to the undertaking that possesses the information and the provider it works with and is viewed as 
facilitated in the cloud. Comparable kinds of services incorporate (SaaS) or service- based infrastructure (IaaS), 
where large, explicit data is utilized as service choices to help businesses handle huge data. It provides a great deal 
of significant worth for organizations today, where a blend of these has been made to make a definitive answer for 
organizations pushing ahead, DBaaS is as yet a moderately dim term. 
 
Yet, it generally alludes to a large group of re- appropriated services and capacities identified with Big Data taking 
care of in cloud-based condition models for cloud-based huge data analytics , imagine two sorts of services for 
Cloud analytics, Analytics as a Service (AaaS), where analytics is provided to customers on demand, and they can 
pick the solutions required for their motivations; and Model as a Service (MaaS) where models are offered as 
building blocks for analytics solutions, More as of late, terms, for example, Analytics as a Service (AaaS) and Big 
Data as a Service (BDaaS) are getting well known. They include services for data analysis comparably as IaaS 
offers computing resources. In any case, these analytics services despite everything need very much 
characterized agreements since it might be hard to gauge the quality and unwavering quality of results and input 
data, provide promises on execution times. 
 
Challenges and Opportunities 
Big data computing requires the use of various techniques and technologies. MapReduce and Hadoop are arguably 
the most popular and useful frameworks for this purpose. In addition to Cloud Computing, bio-inspired computing 
was also proposed; Quantum computing and granular computing are potential technologies for computing big data. 
However, each of these technologies must be adapted for this purpose and is not without potential challenges, 
which go beyond the scope of this research. 
 
Thanks to the elasticity and scalability of cloud solutions, this technology is one of the pioneers in the big data 
sector. That said, the feasibility and feasibility of using a synergistic model has yet to be explored. NESSI presented 
specific challenges for the implementation of existing machine learning techniques for big data computing and the 
development of analytical solutions, citing the following requirements as fundamental: 
 

1. There is a need for development of solid scientific foundation, to facilitate selection of method or technique 
that needs to be chosen. 

2. There is a need for development of scalable and efficient algorithms that can be used. 

3. The developed algorithms cannot be implemented unless appropriate technological platforms have been 
selected. 

4. Lastly, the solution’s business viability must be explored. 
 
Analytics solutions are expected to be uncomplicated and simple regardless of the intricacy of the problem and the 
challenges in question. Other than this, circulated frameworks and parallel computing is by all accounts, a proper 
answer for the enormous data problem. Accordingly, the designed arrangement must be slanted towards 
computational standards that take a shot at these foundations. There are a few distinguished challenges identified 
with the utilization of Cloud Computing for huge data analytics. Huge data in the cloud experience a few 
preliminaries, both specialized just as non- specialized. 
 
Specialized challenges associated with cloud- based large data analytics can additionally be isolated into three 
classifications to be specific, huge data the board, application modeling, and representation. Challenges associated 
with attributes, storage, and processing of enormous data are remembered for large data the executives. The board 
of enormous data is a difficult task considering the way that data is constantly expanding in volume. Besides, total 
and integration of unstructured data, gathered from assorted sources is likewise under research thought. There are 
two parts of data procurement and integration. Right off the bat, data should be gathered from various sources. 
 

CONCLUSION 
 
Cloud computing has access from anywhere to data resources that extend around the world using a (public) cloud to 
allow these sources faster access to storage. The nature of Big Data is generated by technologies and locations 
around the world, which is why the cloud resource service provides and helps in the collection and storage of large 
amounts of data resulting from the use of technologies. The cloud computing facility can expand solid equipment to 
accommodate small and large volumes of data. The cloud can be expanded to manage large amounts of data by 
dividing it into parts, which happens automatically in IAAS. Expanding the environment is a requirement for big 
data. Cloud computing has the advantage of helping to reduce costs by paying the value of the resources used, 
which helps develop big data. Flexibility is also considered a requirement for big data. 
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Abstract: Emotional intelligence is a relatively a new subject of study, though its roots go back to the time of 
Darwin, who proposed that emotional expression was essential for survival. Emotional Intelligence as a subject 
becoming popular as with increasing globalization, social and organizational climate in which individuals work 
today long hours for a large part of their lives. This creates a variety of socio- emotional and cultural problems 
in handling the emotions in the given situations. With the increasing complexities both in business as well as in 
human behavior created the need for not only people with high IQ but people with high EQ also. The 
emotionally imbalanced employees may find it hard to achieve their targets or deliver their reports on time. The 
way a person feels affects the way he behaves and the way he behaves will not only have relation with his 
performance, but also affects the performance of those around him. To keep this point of view the present study 
tries to assess the relation between emotional intelligence dimensions within public and private bank employees 
working in Vijayawada city. 
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I. Introduction 
              Over the last two decades organizations have seen a fundamental shift in management style. Roles have 
become more customer orientated and knowledge based with the need to work as a team. Emotional intelligence 
is a relatively a new subject of study, though its roots go back to the time of Darwin, who proposed that 
emotional expression was essential for survival 1.The fact is that there are numerous ways of defining emotional 
intelligence. It is the ability to be aware of your emotions and the emotions of others and then to use that 
knowledge to help manage the expression of emotions2 so that they faster success instead of causing road 
blocks3. Emotional intelligence involves a combination of competencies which allow a person to be aware of, to 
understand, and to be in control of their own emotions, to recognize and understand the emotions of others, and 
to use this knowledge to foster their success and the success of others.4 The psychologists Salovey and Mayer 
first used the term „emotional intelligence‟ in 1990. They defined it as „a form of social intelligence that 
involves the ability to monitor one‟s own and others‟ feelings and emotions, to discriminate among them, and to 
use this information to guide one‟s thinking and action5.They have interpreted emotional intelligence as a 
combination of interpersonal and intrapersonal intelligence. 
 

 Emotional Intelligence in Workplace 
            In the last decade or so, science has discovered a tremendous amount about the role emotions play in our 
lives. Researchers have found that even more than IQ, your emotional awareness and abilities to handle feelings 
will determine your success and happiness in all walks of life (John Gottman) 6. People with highly developed 
emotional intelligence are proven to be more successful in the workplace because they can understand and 
manage their emotions and of others. Dr. Goleman asserted, the criteria for success at work are changing. We 
are being judged by a new yardstick not just by how smart we are, or by our training and expertise, but also by 
how well we handle ourselves and each other. This yardstick is increasingly applied in choosing who will be 
hired and who will not, who will be let go and who retained, who passed over and who promoted 7. 

 
 Emotional Intelligence - Theory and Research Work 
               Emotional Intelligence as a subject becoming popular as with increasing globalization, social and 
organizational climate in which individuals work today long hours for a large part of their lives. In turn creating 
a variety of socio- emotional and cultural problems in handling the emotions in the given situations. The five 
domains of Goleman‟s EQ model have become the de facto standard as far as applying emotional intelligence in 
the workplace is concerned. Many business-orientated models represent these five domains in four quadrants: 
two represent personal competence and two represent social competence. (Dr.Goleman)8. 
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 Personal competence: 
 Self-awareness  
 Self-management  
 Social competence: 
 Social awareness  
 Relationship management  

 

II. Banking Industry 
Indian banking is the lifeline of the nation and its people. Banking has helped in developing the vital 

sectors of the economy and has translated the hopes and aspirations of millions of people into reality. In service 
sector, the banking industry keeps the largest share and growing very fast. After the Liberalization, Privatization 
and Globalization (LPG) policy of 1991, the banking sector of India has been transformed from slow moving 
sector to an active, competitive and productive industry. The growth in the Indian Banking Industry has been 
more qualitative than quantitative and it is expected to develop further in coming years. The Indian Banking 
industry, which is governed by the Banking Regulation Act of India, 1949 can be broadly classified into two 
major categories, non-scheduled banks and scheduled banks. Scheduled banks comprise Commercial banks and 
the Co-operative banks. In terms of ownership, Commercial banks can be further grouped into nationalized 
banks, the State Bank of India and its group banks, Regional Rural banks and Private sector banks. 
 

 Brief profile of selected sample banks in Vijayawada 
State Bank of India:   It is one among the most trusted multinational banking and financial services company 
in the country. State Bank of India is regarded as one of the oldest bank in indie. It offers lot of services which 
include consumer banking, asset management, wealth management, security, corporate banking and finance, 
insurance and many more services. State Bank of India has approximately 16 branches in Vijayawada with 
number of ATM‟s providing service to the customers. I have selected three branches of SBI for the study as per 
the convenience sampling. 
Andhra Bank: Andhra Bank is a popular nationalized bank and it is one of the oldest bank in the country. 
Some of the banking services and products offered by the Andhra Bank include consumer banking, Corporate 
Banking, Finance and Insurance, Private Banking, Agricultural loans and so on. Andhra Bank has a large 
network of branch operations in Vijayawada with the facility of ATM‟s providing service to the customers. I 
have selected two branches for the study. 
Karur Vysya Bank: It is popularly known as KVB is one of the oldest private banks established in Tamilnadu 
and spread across the country. The bank engaged in providing banking and financial services including 
commercial banking and treasury, corporate operations. The bank‟s business segment includes wholesale, retail 
banking and other banking operations like internet banking, mobile banking, cards and point- of -sale machines 
and providing house loans and car loans. For the convenience of the study I have gone through two branches. 
Axix Bank: Axis Bank is one of the largest private sector banks in India. Axis Bank has its strong hold both in 
the Indian Market as well as International Market. It provides a variety of financial services to large and mid-
sized corporate houses as well as individuals. It aims at being known as the one stop financial service solution 
provider for customers through its high quality service, prompt delivery and customer insight. It has number of 
branches in Vijayawada with ATM services to the customers. Three branches were selected for sample study. 
 

III. Need and Significance of the study 
     With the increasing complexities both in business as well as in human behavior created the need for 
not only people with high IQ but people with high EQ also. The emotionally imbalanced employees may find it 
hard to achieve their targets or deliver their reports on time. The way a person feels affects the way he behaves 
and the way he behaves will not only have relation with his performance, but also affects the performance of 
those around him. Number of research studies has been conducted on this pressing issue both in developed and 
underdeveloped countries covering the various aspects of emotions at workplace and the relationship of 
emotional intelligence (EI) characteristics. Keeping this in view the present study tries to assess the relation 
between emotional intelligence dimensions within public and private bank employees working in Vijayawada 
city. 
 

IV. Objectives of the study 
1. To know the employee response towards emotional intelligence dimensions. 
2. To investigate the relationship between demographic variables (age, gender, marital status, experience, 

position, educational qualifications) of the bank employees and emotional intelligence dimensions. 
3. To verify the mean and standard deviation scores of emotional intelligence dimensions based on the public 

and private banks. 
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4. To understand the mean and standard deviation scores of emotional intelligence dimensions based on the 
demographic profile of the respondents. 

5. To suggest necessary guidelines to improve emotional intelligence among bank employees. 
 

V. Review of Literature 
Several studies have been made in the area of emotional intelligence in banking industry in India and in abroad 
in general. An attempt is made to review the previous studies in the areas of emotional intelligence. 
Rahim (2002) investigated the relationships of the five dimensions of emotional intelligence and suggested that 
self-awareness is positively associated with self-regulation, empathy, and social skills; self-regulation is 
positively associated with empathy and social skills; empathy and social skills are positively associated with 
motivation; which in turn, is positively associated with problem solving strategy and negatively associated with 
bargaining strategy. 
Paul (2004) described emotional intelligence and its importance to the law school curriculum. The goals and 
preconceptions of the author in offer the class; and the organization, methodology and materials used in 
teaching the class. Further, it discussed the students' reaction to the class and how the students scored on an 
emotional intelligence instrument. Finally, the article discusses what modifications the author would make to 
the course. 
Nikaloau (2005) investigated the relationship of emotional intelligence (EI) characteristics, such as perception, 
control, use and understanding of emotions, with physical and psychological health. 
Parvathy (2006) described the fact that an individual, both in his career as well as in personal life, takes up 
different psychological roles. These roles are labeled as distinctive ego-states. 
Mayer (2008) concluded emotional intelligence (EI) involves the ability to carry out accurate reasoning about 
emotions and the ability to use emotions and emotional knowledge to enhance thought. He discussed the origins 
of the EI concept, define EI, and describe the scope of the field today and for that he reviewed three approaches 
taken to date from both a theoretical and methodological perspective. 
Rathi (2008) studied relationship between Emotional Intelligence (EI) and Occupational Self- Efficacy by 
examining 112 scientists of research organizations, using the emotional intelligence scale developed by Hyde, 
Pethe and Dhar and occupational self-efficacy scale developed by Pethe, Chaudhari and Dhar Correlation and 
regression analysis have revealed that emotional intelligence has a positive relationship with occupational self-
efficacy and is found to be one of its significant predictors. The study implies that people with higher emotional 
intelligence are more effective employees as compared to those with lower emotional intelligence. 
Cavelzani, etal. (2009) conducted a study to determine the advantages of the knowledge and application of 
emotional intelligence within the hospitality realm, both towards the internal workgroup than towards the 
internal workgroup than towards the relation to guests. 
Lisa T.Fall, Stephinie Kelly& Patrick Macdonald (2013) in their study examines emotional intelligence as a 
predictor of intercultural communication apprehension among university students. Results indicate that three of 
the emotional intelligence sub scales predict intracultural communication apprehension: emotionally, sociably, 
and self-control 
U.W.M.R. Sampath Kumar (2013) in his study investigated the nature and the level of emotional intelligence 
among the managers in the banking industry in Sri Lanka. A structured questionnaire was used to measure the 
emotional intelligence. The result showed that the majority of the managers are emotionally intelligent. 
Parikshit Joshi, SK Suman and Mudita Sharma (2015) in their study they strongly revealed that EI has 
strong correlation with job satisfaction in academics. Among the four factors EI, Use of emotion (UOE), and 
Regulation of emotions (ROE), have the highest impact on job satisfaction (Mayor and Salvoy, 1997). 
Jennifer L. Voleberding, Timothy Baghurst &Theresa Brown (2015) this study was conducted to determine 
the level of EI in undergraduate students while also comparing differences among four majors through a 33-
item emotional inventory. The mean scores on the EI inventory and lack of differences across disciplines 
suggest that health related academic programmes should place more effort. 
 

V.  Hypothesis 
1. There is a relation between emotional intelligence variables and sectors of banks. 
2. There is no relation between emotional intelligence variables and sector of banks. 
3. There is a relation between emotional intelligence variables and demographic 
       Profile of the respondents. 
4. There is no relation between emotional intelligence variables and demographic profile of the    
respondents. 
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VI. Methodology 
In the present research both descriptive and empirical study is conducted. Daniel Goleman Model of 5 
Dimensions has taken as point of study to know employee perception towards the emotional intelligence in both 
public and private banks. In the present study four banks were selected from public and private sector. The 
researcher has chosen Vijayawada city in the state of Andhra Pradesh for the purpose of the study. 
 

 Sampling: 
A sample of 200 employees (having counter experience in dealing with customers) are selected from public & 
private banks in “Vijayawada city” (Andhra Pradesh), such as State Bank of India, Andhra Bank, Karur Vysya 
Bank and Axis Bank, using the convenience sampling technique. 
 

 Data collection: 
 Data has been collected from both primary and secondary sources. The researcher personally visited 
the banks. A structured questionnaire was circulated to sample respondents in order to collect first-hand 
information. A five point Likert scale starting from strongly disagree to strongly agree (1-5) is used. Daniel 
Goleman model of five dimensions are selected namely, Self-awareness, Empathy, Self-motivation, Emotional 
stability and Managing relations to assess the emotional intelligence of the employees of the public and private 
banks. Secondary sources of data are also used and it includes published and unpublished materials. 
 
 Statistical Tools : 
In the present study a few statistical techniques like Chi-Square distribution, mean and Standard deviation tests 
etc. are used. 
 

VII. Limitations of the study 
1. Only five Emotional intelligence variables were considered in the study. Apart from these, there are other 

variables which could also be studied on the grounds of emotional intelligence. 
2. In the present study the sample has been taken only from four banks of public and private. Hence the 

results of the study cannot be generalized. 
3. The reliability of data depended on the respondents‟ understanding and perceptions as given in the self-

reported data, which is also a limitation. 
4. In spite of their busy schedule the employees co-operated limitedly to present their views to the 

questionnaire. 
 

VIII. Study Analysis and Results 
                                    

Table: 1  Self-awareness among public and private banks 
 
 
 
 
 
 
 
 
 
 
 
 

 sector * self-awareness Cross tabulation     

          

    Self-Awareness   Total 

   1 2 3  4 5   

 PUBLIC Count 15 29 59  151 146 400 
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                                                                                    Chi-Square Tests 
 
                           
 
                                                                            
 
 

 
 
Interpretation: 
Here we are testing, whether self-awareness dimension dependent on public and private sector banks or not. For 
this we use chi-square distribution. 
Null Hypothesis H0: Self-awareness is not dependent on the sectors of bank 
Alternative Hypothesis H1: Self-awareness is dependent on sectors of bank. 
Level of significance: we choose appropriate level of significance i.e. 5% here compare the significant value 
with level of significance. 
From the table the significant value is 0.178 which is greater than level of significance 0.05. So we accept the 
null hypothesis. In other words self - awareness is not dependent on type of banking sector 
 
                           Table: 2    Empathy among public and private banks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTOR 
% within 3.8% 7.2% 14.8% 

 
37.8% 36.5% 100.0% 

  
 

Count 26 26 75 
 
133 140 400 

 
PRIVATE 

 

 % within 6.5% 6.5% 18.8%  33.2% 35.0% 100.0% 

   
41 55 134 

 
284 286  

 

Total 
 Count  800 

 
% within 5.1% 6.9% 16.8% 

 
35.5% 35.8% 100.0% 

   

 Value  Asymp. Sig. 

  (2-sided) 
   

    

Pearson Chi-Square 6.292 4 .178 

Likelihood Ratio 6.334 4 .176 

Linear-by-Linear 2.396 1 .122 

Association 

   
N of Valid Cases 800   

    

 sector * empathy Cross tabulation   

        

   EMPATHY  Total 
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Chi-Square Tests 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interpretation: 
Here we are testing whether Empathy dimension dependent on type of banks or not. 
For this we use chi-square distribution. 
Null Hypothesis H0: Empathy is not dependent on bank sector 
Alternative Hypothesis H1: Empathy is dependent on bank sector. 
Level of significance: we choose appropriate level of significance i.e. 5%. Here compare the significant value 
with level of significance. From the table the significant value is 0.000 which is less than level of significance 
0.05. So we reject the null hypothesis. Hence we accept alternative hypothesis. So Empathy is dependent on 
banking sector.  
                                 

Table: 3   Self-Motivation among public and private banks 
 
 
 
 
 
 
 
 

  1 2 3 4 5  

                 PUBLIC Count 14 20 86 277 103 500 

% within 2.8% 4.0% 17.2% 55.4% 20.6% 100.0% 

SECTOR 

Count 16 73 131 195 85 500 

PRIVATE 

% within 3.2% 14.6% 26.2% 39.0% 17.0% 100.0% 

Total Count 30 93 217 472 188 1000 

% within 3.0% 9.3% 21.7% 47.2% 18.8% 100.0% 

 

 Value Df Asymp. Sig. 

   (2-sided) 

Pearson Chi-Square 55.639a 4 .000 

Likelihood Ratio 57.676 4 .000 

Linear-by-Linear 32.070 1 .000 

Association 

   
N of Valid Cases 1000   

    

   Sector * Self-Motivation Cross Tabulation  

    
Self-motivation 

  
Total 

  1 2 3 4 5  
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           Chi-Square Tests 

 Value Df Asymp. Sig. 

 (2-sided) 

Pearson Chi-Square 13.809 4 .008 

Likelihood Ratio 13.881 4 .008 

Linear-by-Linear 5.459 1 .019 

Association 

   

N of Valid Cases 1200   
 
Interpretation: 
Here we are testing whether Self-Motivation dimension dependent on the type of bank sector or not. For this we 
use chi-square distribution. 
Null Hypothesis H0: Self-Motivation is not dependent on bank sector 
Alternative Hypothesis H1: Self-Motivation is dependent on bank sector. 
Level of significance: we choose appropriate level of significance i.e. 5%.Here we compare the significant 
value with level of significance. 
From the table the significant value is 0.008 which is less than level of significance 0.05. So we reject the null 
hypothesis. Hence alternative hypothesis is accepted. In other words Self-motivation is dependent on banking 
sector. 
                              Table: 4     Emotional stability among public and private banks 
 
 
 
 
 
 
 
 
 

PUBLIC Count 19 53 132 236 160 600 

% within 3.2% 8.8% 22.0% 39.3% 26.7% 100.0% 

SECTOR sector 

      
Count 18 60 150 265 107 600 

 
PRIVATE     % within 3.0% 10.0% 25.0% 44.2% 17.8% 100.0% 

 sector 
       

Total Count 37 113 282 501 267 1200 

% within 3.1% 9.4% 23.5% 41.8% 22.2% 100.0% 

 sector 
       

 sector * emotional stability Cross tabulation    

     Emotions    Total 

   1 2 3  4 5   

 PUBLIC Count 5 13 94  184 99 395 

 % within 1.3 3.3 23.8  46.6 25.1 100.0 
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Chi-Square Tests                   
 
 
 

 
 
 
 
                                                           
                                      
                                                                 
 
 
                                                           
Interpretation: 
Here we are testing whether Emotional Stability dimension dependent on different types of bank sector or not. 
For this we use chi-square distribution. 
Null Hypothesis H0: Emotional stability is not dependent on sector of banks. 
Alternative Hypothesis H1: Emotional stability is dependent on bank sector. 
Level of significance: we choose appropriate level of significance i.e. 5% here compare the significant value 
with level of significance. 
From the table the significant value is 0.004 which is less than level of significance 0.05. So we reject the null 
hypothesis. Hence we accept alternative hypothesis and so emotional stability is dependent on banking sector. 
             Table: 5 Managing relations among public and private banks 
 
 
 
 
 
 
 
 
 
 
 

SECTOR  sector % % %  % % % 

 Count 7 34 117  161 81 400 
 PRIVATE  
 % within 1.8 8.5 29.2  40.2 20.2 100.0 
  sector % % %  % % % 

   12 47 211  345 180   
Total  Count  795 

 % within 1.5 5.9 26.5  43.4 22.6 100.0 

  sector % % %  % % % 

 
 Value df 

Asymp. 
Sig. (2-
sided) 

Pearson Chi-Square 15.526 4 .004 

Likelihood Ratio 15.876 4 .003 

Linear-by-Linear Association 11.816 1 .001 

N of Valid Cases 795   
    

  sector * managing relations cross tabulation   
        

   Managing relations  Total 

  1 2 3 4 5  

PUBLIC 

Count 11 31 82 235 141 500 

% within sector 2.2% 6.2% 16.4% 47.0% 28.2% 100.0% Sector 

PRIVATE Count 10 46 118 214 112 500 

 % within sector 2.0% 9.2% 23.6% 42.8% 22.4% 100.0% 

Total Count 21 77 200 449 253 1000 



Emotional Intelligence in Banks-An Empirical Study With reference to selected Banks of .. 

DOI: 10.9790/487X-2010047487                                     www.iosrjournals.org                                       82 | Page 

 
  
 
 
                                                                                       Chi-Square Tests 
                      
 
 
 
 
 
 
 
 
 
 
 
 
Interpretation: 
Here we are testing whether Managing relations dependent on bank sector or not. For this we use chi-square 
distribution.  
Null Hypothesis H0: Managing relations is not dependent on bank sector 
Alternative Hypothesis H1: Managing relations is dependent on bank sector. 
Level of significance: we choose appropriate level of significance i.e. 5% here compare the significant value 
with level of significance. 
From the table the significant value is 0.008 which is less than level of significance 0.05. So we reject the null 
hypothesis and accept the alternative hypothesis. Hence managing relations is dependent on banking sector. 
                       

Table: 6 Mean and Standard deviations Values of Emotional Intelligence variables 

TEST SECTOR MEAN S.D 

Self-awareness Public 80 57.73041 

 private 80 49.52979 

Empathy Public 100 95.21554 

 private 100 59.99333 

Self-motivation Public 120 77.31753 

 private 120 84.96823 

Emotional stability Public 79 65.54693 

 private 80 55.45449 

Managing relations Public 100 81.13199 

 private 100 69.97142 

 
Interpretation:  Based on the standard deviation scores Self-awareness, Empathy, Self-motivation dimensions 
and Managing relations are equal in both public and private bank employees. Whereas Emotional stability is 
effective in public sector bank employees than employees of private banks.     
 

VIII. Demographic profile of the Respondents 
Table: 7   Mean and Standard Deviation values based on Gender 

FACTORS GENDER MEAN S.D 

Self-Awareness 

Male 100 70.54076835 

Female 60 35.24202037 
 

Empathy Male 125 100.6955808 

% within sector 2.1% 7.7% 20.0% 44.9% 25.3% 100.0%  

  
Value 

 
df 

 
Asymp. Sig. (2-

sided) 
    

Pearson Chi-Square 13.756 4 .008 

Likelihood Ratio 13.818 4 .008 

Linear-by-Linear Association 9.160 1 .002 

N of Valid Cases 1000   
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Female 75 52.92636394 
 

Self-Motivation 

Male 150 110.2451813 

Female 90 64.98307472 
 

Emotional Stability 

Male 100 84.98941111 

Female 60 43.24349662 
 

Managing Relations 

Male 125 104.5447273 

Female 75 59.45082001 
 

Interpretation: 
Based on standard deviation values female employees are more effective than male employees in all the 
emotional intelligence dimensions.  
 

Table: 8 Mean and Standard Deviation values based on marital status 

FACTORS 

MARITAL 

MEAN       S.D 
STATUS    

Self-Awareness 

Married 124 78.64095625 

Single 36 24.28168034  

Empathy 

Married 155 121.0883975 

Single 45 28  

Self-Motivation 

Married 186 124.4781105 

Single 54 42.8158849 

Emotional Stability 

Married 124 90.95273498 

Single 36 28.60069929 

Managing Relations 

Married 155 125.5786606 

Single 45 33.43650699  

 
Interpretation: 
Based on standard deviation values single status employees are more effective than married employees in all the 
Emotional Intelligence dimensions. 

 
Table: 9 Mean and Standard Deviation values based on Managerial status 

FACTORS 

MANAGERIAL 

MEAN S.D 
STATUS    

Self-Awareness 

Managerial 88.8 61.12086387 

Non-Managerial 71.2 48.60205757  

Empathy 

Managerial 111 88.39683252 

Non-Managerial 89 65.69018191  

Self-Motivation 

Managerial 133.2 111.0934742 

Non-Managerial 106.8 61.09468062 
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Emotional Stability 

Managerial 88.8 75.69782031 

Non-Managerial 71.2 48.29244247  

Managing Relations 

Managerial 111 102.5182911 

Non-Managerial 89 63.25820105  

 
Interpretation: 
Based on standard deviation values Non-managerial category employees are more effective than employees of 
managerial category in all the Emotional intelligence dimensions. 

 
Table: 10 Average and Standard Deviation values based on Experience 

FACTORS EXPERIENCE MEAN S.D 

Self-Awareness 

Below 10yrs 90.4 60.9084559 

Above 10yrs 69.6 49.15933279  

Empathy 

Below 10yrs 113 78.07176186 

Above 10yrs 87 75.93944956  

Self-Motivation 

Below 10yrs 135.6 85.22347095 

Above 10yrs 104.4 78.79238542  

Emotional Stability 

Below 10yrs 90.4 72.49165469 

Above 10yrs 69.6 49.25281718  

Managing Relations 

Below 10yrs 113 88.41945487 

Above 10yrs 87 72.04443074  

 
Interpretation:  
Based on Standard deviation values employees experienced above 10 years are more effective than employees 
of below 10 years in all the Emotional intelligence factors. 

 
Table: 11 : Mean and Standard Deviation values based on Qualification 

FACTORS QUALIFICATION MEAN S.D 

Self-Awareness 

U.G 72.8 53.53652958 

P.G 74.4 56.09491956 

 Prof. degree 11.6 6.829348432 

 U.G 91 82.94094284 

Empathy P.G 93 76.72548468 

 Prof. degree 16 10.33440855 
    

Self-Motivation 

U.G 109.2 76.41832241 

P.G 111.6 88.1648456 

 Prof. degree 19.2 9.410632285 

Emotional Stability 

U.G 72.8 59.52948849 

P.G 74.4 58.84420107 

 Prof. degree 12.8 7.984985911 
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Managing Relations 

U.G 91 74.84116514 

P.G 93 83.8641759 

 Prof. degree 16 8.625543461 

Interpretation: 
Based on standard deviation values Professional degree employees are more effective than undergraduate 
employees in all the emotional intelligence factors. 
 
                     Table: 12 Mean and Standard Deviation values based on Age 

FACTORS AGE MEAN S.D 

    

 Up to 25yrs 24.8 16.19135572 

    

 26-35yrs 72 49.44087 

Self-Awareness    

36-45yrs 29.6 15.81898 

    

 Above 46 yrs. 33.6 26.2571895 

 Up to 25yrs 31 16.38291793 

    

Empathy 26-35yrs 90 66.83712 

   

36-45yrs 37 28.17801 

 
    

 Above 46 yrs. 42 46.8444234 

 Up to 25yrs 37.2 27.9385039 

    

Self-Motivation 26-35yrs 108 82.73331 

   

36-45yrs 44.4 21.95085 

 
    

 Above 46 yrs. 50.4 40.8832484 

 Up to 25yrs 24.8 16.19135572 

    

Emotional Stability 26-35yrs 72 49.44087 

   

36-45yrs 29.6 15.81898 

 
    

 Above 46 yrs.‟ 33.6 26.2571895 

    

 Up to 25yrs 31 28.08137 

    

Managing Relations 26-35yrs 90 83.1395 

   

36-45yrs 37 32.14421 

 

    

 Above 46 yrs. 45 45.97281 

 
Interpretation: 
          Based on Standard deviation values employees under the age group of 25 years are more effective in Self-
awareness, Empathy, and Emotional stability than other factors. Employees from 26-35 years of age are more 
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effective in Self-awareness and Emotional stability than other variables. The age group employees from 36-45 
years are more effective in Self-awareness, Self-motivation and Emotional stability. Employees above 46 years 
are more effective in Self-awareness and Emotional stability than other factors. 
 

XI. Major Findings & Suggestions 
Emotional intelligence dimensions such as Empathy, Self- motivation, Emotional stability and 

managing relations are dependent of the sectors of bank. The Self-awareness dimension is independent to the 
banking sector. In other words Self-awareness among the employees is maintained irrespective of the banks. 

The standard deviation scores reveals that, Self-awareness, Empathy, Self-motivation and Managing 
relations are equal in both public and private bank employees. Emotional stability is effective in public sector 
bank employees than employees of private banks.  Hence it is suggested to enhance the emotional stability skills 
among the employees by way of training classes. The relationship between Demographic profile and Emotional 
intelligence variables reveals that female employees are more effective in all the traits of emotional intelligence 
in both Public and Private Banks. Hence, it is suggested to recruit more female employees and train them to 
strengthen their emotional intelligence capability. In general, Banking Industry has to enhance the emotional 
intelligence traits among male employees by providing emotional literacy training programmes. 

Based on Standard deviation values employees under the age group of 25 years are more effective in 
Self-awareness, Empathy, and Emotional stability than other factors. Employees in the age group of 26-35 years 
are more effective in Self-awareness and Emotional stability than other variables. The age group employees 
from 36-45 years are more effective in Self-awareness, Self-motivation and Emotional stability. Employees 
above 46 years are more effective in Self-awareness and Emotional stability than other factors. The study shows 
the varied responses for emotional intelligence traits among the different age groups of respondents, so the 
differences should be minimized through training programmes. 
 

X. Conclusion 
              Emotional intelligence is a combination of capabilities that allow an employee to aware and to 
understand their own emotions and recognize and understand the emotions of others to achieve success in the 
organization. Emotionally balanced employees are adaptable to the environment and are good problem solvers 
and decision makers. These employees can efficiently prioritize the task and quickly realize the goals. The 
administration of the banking industry has to design and include emotional intelligence into training programs 
which would help employees to co-operate and be more motivated. It should also address the demographic 
profile of the employees. The process of implementing the emotional intelligence training in the organization 
should be a continuous one, which result in higher productivity. Thus the study suggests that emotional 
intelligence helps the banks to achieve success and develop competitive advantage for the organization. 
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Abstract: Banks are the life line of an economy as they play a key role in every economy. Banking in India has 
been through a long journey and the adoption of technology has brought a revolution in delivering banking and 
financial services. The Indian banking sector is passing through a critical phase and facing several challenges 
i.e. deteriorating asset quality, constraints to adhere to Basel – 3 norms, low return on Assert, increasing 
trends, mandatory priority lending targets and risk – return trade off. Customer experience Management is the 
process that companies use to oversee and track all interactions with a customer during their relationship. 
Organizations are using CEM approach to anticipate customer needs and adopt the mind-set of the customer. 
The main aim of CEM is to optimize the customer experience through gaining the loyalty of the current 
customers in a multi – channel environment and ensure that they are completely satisfied. An attempt is made in 
this paper to examine the perception of customers of State Bank of India and Housing Development finance 
Bank while availing the services.  

Key words: antecedents, banking sector, customer experience, technology adoption. 
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I. Indian Banking Sector 
Banks are the lifeline of an economy as they play a catalyst role in achieving sustained economic 

growth, especially in developing countries and India is no exception (Parida.T.K).  Banking in India has been 
through a long journey which includes the traditional banking practices from the British regime to the reforms 
period, nationalization, privatization and foreign banks.  The adoption of technology has brought a revolution in 
the functioning of the banks.  The fundamentals of banking shall comprise the trust and confidence of the 
people.  The time when world economy first witnessed some intricate circumstances due to bankruptcy of 
banking and financial institutions, India‟s banking industry has been amongst the few to maintain resilience.  In 
India even though the number of people who are availing banking services continuously increasing, the level of 
services increasing due to adoption of technology banks have laid emphasis on meeting the customer 
expectations.  However, with the changing dynamics of banking business brings new kind of risk exposure.  
India‟s central Bank i.e. the Reserve Bank of India has some big concerns about the sustainability of the 
country‟s banking system.  In its Financial Stability Report, 2017, the RBI warned that the sector is under severe 
stress, with mounting bad loans and an increasing in bank fraud, among other issues.  Hence the key problems 
which are plaguing India‟s banking sector according to RBI are – Bad loans, cyber threats, Bank fraud.  The 
banking sector in India has various challenges and opportunities like rural market, customer expectations, 
technology adoption, global banking, NPAs, competition, social and ethical issues.  The structure of Indian 
banking consists of 27 Public Sector Banks, 21 Private Sector Banks, 45 Foreign Banks, 56 Regional Rural 
Banks.  The banks financial service organizations willing to improve their relationship with the customers‟ 
needs constant monitoring of customer experience. 

 
State Bank of India: 
 State Bank of India (SBI) is an Indian multinational, public sector banking and financial services 
company.  The SBI was ranked 217th on the Fortune Global 500 list of the world‟s biggest Corporation as of 
2017.  It is the largest bank in India with a 23% market share in assets, besides a share of one-fourth of the total 
loan and deposits market.  The bank descends from the Bank of Calcutta, founded in 1806, via the Imperial  
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Bank of India, making it the oldest commercial bank in the India subcontinent.  Parliament has passed State 
Banks (Repeal and Amendment) Bill 2017 to merge six subsidiary banks with State Bank of India after it was 
approved by RajyaSabha.  The Union Cabinet in February 2017 had approved merger of five associate banks 
along with BharatiyaMahila Bank with SBI.  The five banks were State Bank of Bikaner and Jaipur, State Bank 
of Hyderabad, State Bank of Travencore, State Bank of Mysore and State Bank of Patiala.  The merger had 
made State Bank of India one of the 50 biggest banks of the world.   The main motive behind the merger was to 
increase the capital base of the bank to enable it to disburse more loans. 
 
Housing Development Finance Corporation Bank Limited: 
 Housing Development Finance Corporation (HDFC) Bank was incorporated in 1994 with its registered 
office in Mumbai.  It has 88,253 permanent employees as on 31st March 2018.  HDFC Bank is India‟s largest 
private sector lender by assets.  HDFC Bank merged with Times Bank in February 2000, which was the first 
merger of two private banks in the new generation private sector banks category.  In 2008, Centurion Bank was 
acquired by HDFC Bank.  The Housing Development Finance Corporation was amongst the first to receive an 
„in principle‟ approval from the Reserve Bank of India to set up a bank in the private sector.  HDFC has a 
network of over 1416 branches spread over 550 cities across India.  HDFC Bank offers a wide range of 
commercial and transactional banking services and treasury products to wholesale and retail customers.  The 
Bank has three key segments i.e. Wholesale Banking Services, Retail Banking Services and Treasury.  
 

II. Customer Experience Management 
 Customer Experience is the product of an interaction between an organization and a customer over the 
duration of their relationship.  This interaction is made of three parts i.e. the customer journey, the brand touch 
points the customer interacts with, and the environments the customer experience during their interaction.  A 
good customer experience means that the individual‟s experiences during all points of contact matches the 
individual‟s expectations.  Customer experience implies customer involvement at different levels such as 
rational, emotional, sensorial, physical and spiritual.  Customer experience encompasses every aspect of a 
company‟s offering i.e. the quality of customer care, advertising, packaging, product and service features, ease 
of use, reliability.  Customer experience is created by the contribution of not only the customers‟ values but also 
by the contribution of the company providing the experience.  All the events experienced by customers before 
and after a purchase are part of the customer experience.  The six disciplines for great customer experience are 
strategy, customer understanding, design, measurement, governance and culture.  According Holbrook 
&Hirchman Studies (1982) customer experience can be defined as a whole event that a customer comes into 
contact with when interacting with a certain business. 
 Customer Experience Management (CEM) is the process that companies use to oversee and track all 
interactions with a customer during their relationship.  This involves the strategy of building around the needs of 
individual customers (Rae Jeananne).  The CEM represents discipline, methodology, process used to manage a 
customer‟s cross channel exposure, interaction and transaction with a company, product, brand or service 
(Bernd Schimitt).  Organizations are using CEM approach to anticipate customer needs and adopt the mindset of 
the customer.  The main aim of CEM is to optimize the customer experience through gaining the loyalty of the 
current customers in a multi-channel environment and ensure that they are completely satisfied.  The key 
elements of customer experience management comprises of strategy, culture, customer expectations, processes, 
channel approach, marketing and brand, systems, people. 
 

III. Review Of Literature 
 With a view to set the objective for this paper based on research gap, an attempt has been made to 
review the previous studies on this area of study, as under. 
 Meyer and Schwager (2007) opined that customer experience is the internal and subjective customers 
have to any direct or indirect contact with a company.  Direct contact generally occurs in the course of purchase, 
use, and service and is usually initiated by the customer.  Indirect contact most often involves unplanned 
encounter with representatives of a company‟s products, services or brands and take the form of word-of-mouth 
recommendations or criticisms, advertising, news reports, reviews and so forth. 
 Mittal et al (2005) in their paper “Dual emphasis and the Long-term Financial Impact of Customer 
Satisfaction” revealed that firms with customer experience management strategies outperform other firms.  It 
was evidenced in the study that customer experience based strategies might provide a superior competitive 
advantage.  However, providing a superior customer experience can be quite expensive.  Hence customer 
experience strategies will provide superior performance only when they are combined with efficient processes 
which can control costs.  
 LiorArussy, President of Strativity Group and Lloyd Wilky (2008), Vice President of Merck & Co., 
argue that the customer experience is an organization-wide effort to deliver superior value and command 
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customer loyalty.  Building such a level of commitment and loyalty should start with the employees and their 
understanding to deliver superior customer experience.  CEM must be an integral part of the organization‟s 
culture. 
 AdriDrostskie (2009) in her doctoral research on South African Bank found that customer experience is 
the relevant strategic differentiator in retail banking in South Africa.  In retail banking touch points across all 
banking channels should be considered.  The bank customers interact with bank through ATM, Phone banking, 
Internet banking, and Mobile banking.  These channels are normally used by the bank customers in India. 
 Dikesh Kumar (2009) in paper titled “Redefining Customer Experience – your next generation 
Community Bank, Building Tomorrow‟s Enterprise, Infosys”, proposed that Customer Experience is a way to 
meet and exceed the expectation of end customer through all channels of interaction, which leads to increased 
advocacy and referrals for the bank and ultimately profitable revenue growth.  The benefits of a holistic, end-to-
end approach to customer service results by managing customer relationships with real-time information and by 
providing excellent customer experiences leading to life-time loyalty from the customer. 
 Prophet Customer Experience Report (2009), “UK Customer Experience Report – Retail Banks” 
reveals that real brand value lies not only in the promises the organizations makes to its customers but also in its 
ability to deliver on them.  The promises are fulfilled through multiple experiences delivered across all touch 
points at a consistent level of quality and value over the time.  Managed properly, they will ultimately result in 
deep, trust-based relationships, which generate loyalty, profits and hence financial returns.   
 

IV. Objective Of The Study 
 The main aim of this paper is to understand the perception of customers regarding the experiences they 
felt while availing the banking services.  The study is conducted with reference to the customers of State Bank 
of India and HDFC Bank.  The specific objective of the study is to understand the antecedents of customer 
experience management in banking sector through the evaluation of State Bank of India and HDFC Bank. 
 

V. Hypothesis 
 On the basis of literature review, research gap and objectives set for the study it is hypothesized that the 
customer experience on various banking services offered by Public and Private Sector Banks doesn‟t vary 
significantly.  The overall customer experience with the selected banks doesn‟t vary significantly. 
 

VI. Methodology 
 The data for this study has been collected mainly from primary and to some extent from secondary data 
sources.  In order to extract the customer perception among the individual account holders of the branches of 
selected banks located in three major cities in Andhra Pradesh i.e. Vijayawada, Visakhapatnam and Tirupati 
city.  The primary data are collected through administering a structured questionnaire to the customers as well as 
conducting personal interviews.  Secondary data sources included earlier research studies, published reports, 
newspapers and different websites.  The purposive sampling method has been used to collect the required data 
through a pretested questionnaire. 
 The main aim of using tools and techniques for analyzing data is to use the evidence fairly.  It involves 
examining, categorizing, tabulating or otherwise recombining the collected data.  For the purpose analysis and 
to test the hypothesis in the present study the statistical tools are used by applying SAS Software.  The tests used 
in the data analysis are: Chi-square test, ANOVA, Van der Waerden Two-Sample Test, Wilcoxon Two-Sample 
Test, Krushkal Wallis Test.  In this study the information and data for a period of ten years have been analyzed 
and presented.  The geographical coverage of the study is confined to the three major cities of Andhra Pradesh 
State.  

VII. Results And Discussion 
 In this study, an attempt has been made to provide practical advice to State Bank of India, and HDFC 
Bank about their Customer Experience Management practices and measures.  They are require a continuous 
improvement to build and sustain competitiveness in the present day highly competitive banking and financial 
service sector which is marred structural changes, entry of new players, and continuously increasing customer 
demands.  The banks have concentrate on certain core competencies in order to deliver better value to their 
customers through effective customer experience management practices. 
1) CEM on Service Quality Delivery Dimensions:  In accordance with the main objective of the study the 

analysis emerged from testing of Hypotheses is as follows: 
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Table -1 Analysis of Variance for factor “Type of Bank” classified by variable branch banking 
services 

Bank N Mean 
SBI 451 4.00 
HDFC 359 4.00 

Source DF Sum of 
Squares 

Mean Squares  F Value Pr> F 

Among 1 0.003057 0.003047 0.0083 0.9276 
Within 808 298.864301 0.369882 - - 

 
Interpretation: As shown in Table-1 on the ANOVA test conducted to confirm that the customer experience on 
branch banking services offered by public and private sector banks doesn‟t vary significantly, indicated that P-
Value (0.9276) is greater than 0.05 and hence the hypothesis is accepted at 0.05 level of significance, thus 
indicating no significant difference between SBI and HDFC Bank towards this banking service 
 

Table -2 Analysis of Variance for factor “Type of Bank” classified by variable ATMs Functioning 
Bank N Mean 
SBI 451 4.05 
HDFC 359 4.26 

 
Source DF Sum of Squares Mean Squares  F Value Pr> F 
Among 1 8.654837 8.654837 16.5844 <0.0001 
Within 808 421.668928 0.521867 - - 

 
Interpretation:   The Table-2 contains the summary of ANOVA on customer experience towards ATM 
Functioning in public and private sector banks.  It indicates that P-Value is lesser than 0.05 and hence the 
hypothesis is rejected at 0.05 level of significance, so there was significant difference between SBI and HDFC 
Bank on the functioning of ATM service. 

 
Table -3Analysis of Variance towards Customer Experience on „Internet Banking Services” offered by Public 

and Private Sector Banks 
Bank N Mean 
SBI 451 3.67 
HDFC 359 3.89 

 
Source DF Sum of 

Squares 
Mean 
Squares  

F Value Pr> F 

Among 1 9.516391 9.516391 17.0937 <0.001 
Within 808 449.828597 0.556719 - - 

 
Interpretation: The ANOVA test result in Table-3 denotes that P-Value (<0.001) is lesser than 0.05 so the 
hypothesis “ The Customer experience on Internet Banking Services in public and private sector banks doesn‟t 
vary significantly” rejected at 0.05 level of significance.  There is a significant difference between the two 
selected banks on this specific banking service. 

 
Table -4 Analysis of Variance towards Customer Experience on „Mobile Banking Services” offered by Public 

and Private Sector Banks 
Bank N Mean 
SBI 451 3.82 
HDFC 359 3.74 

 
Source DF Sum of Squares Mean Squares  F Value Pr> F 
Among 1 1.233104 1.233104 2.6525 0.1038 
Within 808 375.631291 0.464890 - - 

 
Interpretation: The summary of ANOVA test presented in Table-4 indicates that P-Value (0.1038) is greater 
than 0.05 thus the hypothesis “The Customer experience on Mobile Banking Services in public and private 
sector banks doesn‟t vary significantly” is accepted at0.05 level of significance.  So, there is no significant 
difference between the SBI and HDFC banks on this specific banking service. 
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Table -5 Analysis of Customer Experience on various Service Quality Dimensions in Public and Private Sector 
Banks 

Type of Bank Variable Chi-Square DF Pr>Chi-square 
Exterior Equipment 11.8981 1 0.0006 
Interior Equipment 0.0690 1 0.7928 
Variable Reliability 20.1900 1 <0.0001 
Variable Responsiveness 0.0061 1 0.9377 
Variable Assurance 2.7779 1 0.0956 
Variable Empathy 22.4565 1 <.0001 
Variable Efficiency 5.4042 1 0.0201 
Variable Accuracy 12.5722 1 0.0004 
Variable Security 9.0253 1 0.0026 
Easy &Convenience 7.9529 1 0.0048 
Customer Service 0.0375 1 0.8464 

 
Table -6 Summary of Variables Testing Results 

Factor Description Banks Mean Score P-Value 
SBI HDFC 

Exterior Equipment 4.08 3.91 0.0006 
Interior Equipment 3.68 3.75 0.7928 
Variable Reliability 3.79 3.98 <0.0001 
Variable Responsiveness 3.83 3.80 0.9377 
Variable Assurance 3.95 4.03 0.0956 
Variable Empathy 3.89 3.70 <.0001 
Variable Efficiency 3.96 3.90 0.0201 
Variable Accuracy 3.99 3.87 0.0004 
Variable Security 3.97 3.87 0.0026 
Easy &Convenience 3.80 3.93 0.0048 
Customer Service 3.87 3.91 0.8464 

  
 The test results of the Van der Waerden one-way analysis regarding customer experience on various 
service quality dimensions in public and private sector banks are presented in Table-5.  The test results revealed 
that there is a significant differences among the SBI and HDFC on „Exterior Equipment‟; No significant 
difference on „Interior Equipment‟, Significant difference on „Reliability‟; No significant difference on 
„Responsiveness‟: and „Assurance‟; significant difference on „Empathy‟, „Efficiency‟, „Accuracy‟, „Security‟, 
„Easy & Convenience‟ and no significant difference on „Customer Service‟.  The summary of the factors 
hypotheses testing results are presented in Table -6. 
 
2)  Overall Customer Experience relation to Socio-Economic factor of customers:  In accordance with 
objective of this paper the overall customer experience with the banks is not significantly related to socio-
economic factors of the customers was tested.  The sub-null hypotheses on socio-economic factors like – 
gender, age, educational qualification, marital status, profession, income were tested and the results of the 
analysis are as follows: 

 
Table -7Analysis of Socio-Economic factors impact on overall customer experience in SBI and HDFC Bank 

Variable Chi-Square DF Pr> Chi-square 
Educational Qualification 58.1649 5 <.0001 
Marital Status 64.8410 4 <.0001 
Profession 64.6168 6 <.0001 
Monthly Income 34.1678 6 <.0001 

  
 It can be interpreted from Table -7 that the hypothesis „Overall customer experience on value 
oriented is not significantly related to customers‟ educational qualification is rejected at 0.05 level of 
significance, so there is a significant difference among the customers with different educational qualifications on 
the value oriented services offered by the banks.  As regard to the „marital status‟ the test results indicates that 
there exists significant difference among the customers on value oriented services offered by the banks.   There 
is a significant difference among the customers with different professional categories on the value oriented 
services offered by the banks.  It is found that there is a significant difference among the customer with different 
income levels on the value oriented services offered by the banks. 

 
VIII. Conclusion And Implications 

 The study depicts that customer experience management is essential for enhancing customer 
satisfaction on the banking and financial services.  Banks willing to improve their relationships with customers 
need constant monitoring of customer behaviour and internal processes.  An attempt has been made in this study 
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to examine the customer experience management in largest public sector bank, State Bank of India and biggest 
private sector bank HDFC.  Some of the major findings are as under. 
 Over the past few years, there has been an increasing trend towards creating „experiences‟ in the service 

sector.  As a result of this trend, the service economy has been transformed into an attention economy, an 
entertainment economy, a dream society and an experience economy. 

 The main antecedents which play a significant role in effecting the customer experience in banking services 
are – branch banking services, ATMs, Internet Banking, Telephone Banking, Mobile banking, Bank 
responsiveness, Assurance, Security measures, ease in banking transactions and service extended to the 
customers. 

 Majority SBI customers are using branch banking services more frequently than HDFC.  The HDFC bank 
customers are using ATMs more frequently than SBI customers.  With regard to telephone banking SBI 
customers are extensively using telephone banking compared with HDFC bank customers. 

 As the Indian economy grows rapidly in size and influence over the next few decades, it is imperative to 
have a strong and dynamic banking sector.  Despite significant achievement, the massive unbanked 
population of India has been a constant remainder of the task unfinished.  Developments in microfinance 
sector highlight that the solutions for the unbanked have to come at reasonable interest margins. 
 

In order to attain better customer experience among the customers the private sector banks shall focus 
more on leveraging the technology management in provision of banking services.  Even with advent of 
technological breakthrough, majority bank customers still prefer branch banking.  Therefore, the banks shall 
convince and educate the bank customers to do banking in non-personal mode amidst the human factor.  
Majority bank customers are still not adapted to internet and mobile banking, which has been due to poor 
technological literacy among the rural and semi-urban customers.  Hence, the banks shall educate and train the 
customers towards internet and mobile banking.  As find in the study, the young generation is having better 
experiences than the aged customers.  So the banks shall focus more on aged customers to enhance their better 
experience in banking services.  The empirical examination of CEM in SBI and HDFC Bank reveals that there is 
a room for improvement for both banks on the experiences of their customers. Overall, the public sector bank 
scored more on customer experience management practices.  Banks willing to improve their service quality need 
constant monitoring of customer experience management practices. 

Implementing CEM can mainly help financial firms combine customer data from all possible online 
and offline sources that include feedback forms, online surveys, email, mobile apps, and website forms, social 
media comments, as well as support call feedback.  With easy integration and strong analytical insights it can 
help institutions, understand and highlight problems faced by their customers in their day to day banking 
interactions.  One can identify where the issues lies and act on it heads on to provide a seamless banking 
experience. 

With the economic slowdown, the Indian banking sector is passing through a critical phase and 
struggled with several challenges, mainly deteriorating asset quality, constraints to adhere to Basel-3 norms, low 
ROA, increasing frauds, mandatory priority lending targets and risk-return trade-off. 

In today‟s ever changing and ever demanding customers‟ world, digital readiness plays a vital aspect in 
banking and financial sector.  For banks that constantly aim to exceed their clients‟ expectations, customer 
experience management solution can help improve their client satisfaction scores and also in turn increase brand 
value.  Customer experience and customer loyalty are strongly related to each other.  Majority financial firms 
avoid giving any thought to customer experience.  Instead, they give priority to regulatory compliance and 
financial products and services.  However, when it comes to factors that can help gain and retain customers, 
providing excellent customer service is at the very top of the list. 
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ABSTRACT 

Internet of Things (IoT) is based on the idea of remotely controlling and monitoring 

real world objects (things) through the Internet .This concept can be used to make 

our house secure, smarter and automated. Our paper focuses on developing a smart 

home security system which helps the owner in case of any intrude by sending 

alerts, raising an alarm. The same can also be used for home automation purposes. 

The main objective of this article is to build a smart home device which can be used 

to control the home appliances via internet. 

Introduction 

The internet of things (IoT) is rapidly 

increasing and blowing our lives in the ways we can’t 
even envision. It’s a concept that not only has the 
prospective to impact how we live but also how we 

work. This is the notion of fundamentally connecting 

any device with an on and off switch to the Internet. 

This includes everything from cell phones, coffee 

makers, washing machines, head phones, lamps, 

wearable devices and sensors and actuators to the 

internet where the devices are intellectually linked 

together. The IoT is a giant network of connected of 

“things”, which is related with people-people, 

people-things, and things-things. important 

advancement of IoT over the last couple of years has 

created a new dimension to the world of 

information and Communication technologies. The 

increasing technology is leading to anyone, anytime, 

anywhere connectivity of things with expectation 

which will expand and produce an entirely advanced 

dynamic network of IoT. The IoT technology can be 

used for new innovation concepts that can be wide 

used for development space for smart homes 

system in order to provide intelligence, comfort, 

safety and improved quality of life.  

Wireless home automation using IOT is a 

pioneering application of internet of things 

developed to manage home appliances remotely 

over the cloud. The home automation system 

project can be developed by following simple steps 

shown below. 

Materials & Methods 

The vital components and materials for 

home automation using IOT project can be listed as 

a Wi-Fi module, Opto-coupler, TRIAC, resistors, 

capacitors, diode, regulator, loads.  

Required Blocks for Home Automation Project 

 

Home Automation using IOT Project Block Diagram 

The home automation using IOT project consists of 

various blocks such as power supply, Opto coupler , 

TRIAC, WiFi module , SMPS (Switch Mode Power 

Supply), voltage regulator,  and load. 

1. Designing DIY Blocks of Home Automation 

System 

There are various modules and blocks used 

for designing home automation using IOT project 

such as WiFi module, Optocoupler, voltage 

regulator, TRIAC and so on. 

2. Wi-Fi Module 

It is a wireless networking technology used 

for exchanging the information between two or 

more devices without using cables or wires. There 

are various Wi-Fi technologies such as Wi-Fi 

REVIEW ARTICLE ISSN: 2321-7758 
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802.11a, 802.11b, 802.11g and 802.11n. Here, in this 

project Wi-Fi module is used to get commands from 

the internet and make active loads through TRIAC & 

Opto coupler by carry out a program written within 

the Wi-Fi module. Hence, no microcontroller is used 

in this project to constrain loads. 

3. Voltage Regulator 

It is an electronic device used for regulating 

voltage in a power system. There are a variety of 

voltage regulators like variable voltage & fixed 

voltage regulators which are again sub classified into 

several types like electro-mechanical, automatic 

voltage, linear, hybrid regulators, etc.,. Here, in this 

project 3.3V voltage regulator is used to provide 

required power supply to a Wi-Fi module from 5V 

SMPS power supply. 

4. Opto-Coupler 

It is a passive optical component which can 

join or split transmission data from optical fibers. It 

is an electronic device which is designed to move 

electrical signals by using light waves in order to 

supply coupling with electrical isolation between its 

input and output. The main reason of an 

optocoupler is to prevent speedy altering voltages 

or high voltages on one side of a circuit from 

distorting transmissions or damaging components 

on the other side of the circuit. An optocoupler have 

s a light source frequently near an LED which 

converts electrical input signal into light, a closed 

optical channel and a photosensor, which sense s 

incoming light and either modulates electric current 

flowing from an external power supply or generates 

electric energy straight. The sensor can either be a 

photo resistor, a SCR, a photodiode, a 

phototransistor or a triac. 

The parcel of light emitting device and light 

sensitive device without any electrical connection is 

called as an Opto coupler or Opto isolator. There will 

be a beam of light used as a connection between 

these two devices. The light emitting device is an 

LED and light sensitive device in this project is a 

TRIAC. Thus, Opto coupler and TRIAC are used to 

make loads based on the signal be given from the 

Wi-Fi module. 

 

 

 

5. Connecting the Home Automation Circuit 

The home automation using IOT project circuit can 

be connected using a range of electrical and 

electronic components, modules, blocks & 

connecting wires.  

Home automation makes use of Arduino. These sets 

up the internet connection to the system and the 

entire home appliances can turn be connected and 

controlled by internet. Home automation is the 

process of controlling home appliances 

automatically using various control system 

techniques. The electrical and electronic appliances 

in the home such as fan, lights, fire alarm, outdoor 

lights, kitchen timer, etc., can be controlled using 

various control techniques. 

Conclusion 

This article has proposed the idea of smart 

homes that can bear a lot of home automation 

systems. A smart home contains a connection 

between wireless communications, sensors, 

monitoring and tracking Smart homes are a huge 

system that includes multiple technologies and 

applications that can be used to provide security and 

control of the home easily. A series of experiments 

have been done on the proposed smart home. 

These experiments reveal that how to detect the 

fire, water, leaking, smoke. 
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ABSTRACT 
 
This study was conducted in 6 different groups based on the level of serum troponin T. It was 
determined by means of a third generation assay (sandwich immuno assay) based on 
electrochemiluminescence (Elecsys, Roche Diagnostics). CK-MB was also determined on Coobas (Roche 
Diagnostics). According to the methods employed, control population should have troponin T levels 
<0.010 ng/ml and CKMB< 20U/L. Patients with symptoms of angina had significantly higher troponin-T 
and CK-MB levels when compared to healthy controls (P<0.001). In the group 3 with 33 patients the 
troponin-T value (0.1-1.9mg/ml), p=0.363 (r=0.363 ). The value of TNT were not proportionately 
elevated with CK-MB value (5.8-18.2U/L), p=0.018 (r=0.338). In cases of severe heart attack myocardial 
coefficient of correlation between two parameters under consideration resulted r = 0.954, with 
signifikance P<0.01. cases of severe heart attack myocardial coefficient of correlation between two 
parameters under consideration resulted r = 0.954, with signifikance P<0.01. Troponin-T levels can be 
used to detect early and minimal myocardial injury, but CK-MB is not sensitive enough to diagnose this. 
Initial troponin-T determination drawn at the time of the patients’ presentation is a powerful 
diagnostic tool for a rapid diagnosis rather than serial CKMB determination. 
 
Keywords: TNT,CKMB, Angina Pectoris, Significantly , Electro chemioluminescence 

     
    

   
INTRODUCTION 

 
Troponin T is a very specific test compared with other tests such as CK-MB in identifying patients at risk for 
developing and managing their cardiac necrosis. of myocardial necrosis can be identified through blood liberation 
of various proteins, as a result of damage to myocites: Myoglobin, cardiac Troponin I and T, creatine kinase 
(CK-MB), lactate dehydrogenasa many other (Elisabeth). 
 
Better biomarkers currently estimated cardiac Troponin (T and I), which has nearly absolute specificity, high 
sensitivity and enables the identification of microscopic necrosis. If troponin tests are not possible, alternative 
second best is to measure the level of CK-MB's. This analysis is less specific. The values of total CK is not 
recomended for routine diagnosis of IM, because the distribution of this enzyme has large tissues. Evaluation of a 
repeat infarction also is important as it gives information on the added risk to the patient (Jeremiah). However 
infarckt repeat is difficult to diagnose because troponin levels may remain high for a long time, which makes it 
impossible to determine the second approximation infarction. 
 

    The Material and Working Method 
During the period 2010-2011 are set Troponin values T and CK-MB in 155 patients submitted for examination in 
the cardiology clinic of University Hospital Center "Mother Teresa" in Tirana, with initial diagnosis of angina 
pectoris (chest pain). All patients were aged 53-75 years, of whom 93 were males and 62 females. After 
completion of consultation with the cardiologist, ECG examinations were performed at the Tirana University 
Hospital Center and biochemical Troponin T and CK-MB. For analysis venous blood was obtained through 
flebotom tubes. All examinations were performed within 2 hours of receiving the blood of patients. Troponin T is 
determined by measurements of third generation (sandwich immunological measurement) based on the principle 
of electro-chemioluminescence (Cobas apparatus 6000, Roche Diagnostic) That uses human cardiac   Troponin T   
recombinantly as a reference standard. CK-MB also determined in the Cobas6000. Together with the examination 
of biochemical parameters in patients above, we realized the measurement of these two parameters in a 
group of 50 normal individuals who control it as like a vacation. These are individuals who are submitted to the 
clinic to carry out a check-up-I, whose responses were normal. This group was chosen to determine normal values 
of CK-MB and Troponines T in our population according to the instructions of Roche Company, who rates it 
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recommends addition, each country or laboratory in accordance with its specifications, determine normal values in 
the population. 
 

RESULTS 
 
Troponin T is the most powerful marker, the sensitivity and specificity independently with the highest in the 
diagnosis of myocardial infarction. It is able to determine the minimal myocardial heart attacks which can not do 
markers used so far as CK-MB and ECG has. Diagnosis performed by this marker is not only correct but also 
quicker. 
 

RESULTS AND DISCUSSION 
 
Patients received the study were 155 of which 60% were male and 40% female. Troponin levels in them ranged 
from <0.01 mg / ml to 24.67 mg / ml and CK-MB values from 1.09 to 729.320-U / L (Tab 1). For ease of 
processing, values <0.01 were recorded as 0.009 mg / ml. 
 

Table 1: Values of troponin T and CK-MB in the control group and patients with angina pectoris. 
 

 
Parameter 

Control 
 
(N = 50) 

Patients 
 
(N = 155) 

Troponin T (mg/ml) 0.009 – 0.03 0.009 – 24.67 

CK-MB (U/L) 1.09 – 16.45 1.007 – 729.320 

 
For convenience of study, since the number of patients is large and there are a variety of values, we have split into 
six groups, taking into account levels of Troponines T as in the following table (Tab 2). In addition to these six 
groups troponin values are also set the respective values of CK- MB- 
 

Table 2: Grouping of patients according to the level of blood troponines. 
 

Group I II III IV V VI 

Troponin (mg/ml) <0.03 0.03-0.1 0.1-1.9 1.9-4.1 4.1-7.3 7.3-24.67 

CK-MB (U/L) 1.007-
10.73 

3.12-7.41 5.8-18.12 14.02-68.12 45.91-235.09 168.98- 729.32 

No. Patients 83 11 33 8 3 17 

 

 
Fig. 1: Appearance frequency of each group. 
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The first group includes those patients who are characterized not only by low levels of troponin, but also by low 
levels of CK-MB of blood. By examining elektrokardiografik and cardiology consultations, test results fall after 
initial diagnosis with which they were presented at the cardiology clinic. Exclude this group of patients from the 
study because the entity arising out of our study. 
 
The second group includes those patients in whom T troponin levels are much less mature, but not really related 
to cardiac necrosis. The reason for the increase of T Troponin trumpet comes from the formation of a plaque 
arthrosklerotike destroyed. The appearance of increased levels of troponin trumpet cardiac moderately. This is due 
to the destruction of the left artery circulation (Tucher). 
 
The third group represents the largest group of cases with cardiac problems, provides patients with pathological 
values Troponin T, and CK- MB values are unchangeable. In order to prove that Troponin level changes 
between control group and third group are significant, we realized the statistical processing of correlation 
Sperman by SPSS program [3]. It realized the same thing for CK-MB-in. 
 
Concerning the possible correlation of CK-MB levels and Troponin T between the third and the control, the 
statistical processing of data obtained showed that: significant between control group and third group troponin T, 
resulting the value p= 0.363, coefficient value of correlation r = 0.33, which shows no correlation between them. 
For this group Troponines T values are very different from the control group. Otherwise occurs in the case of 
comparing the values of CK-MB of thethird group with those of CK-MB of the control group, where r = 0.338 
and P= 0.018 significant of order (P<0.05) .  
 
While Troponines T levels rise above the norm up to 1.9 mg / ml, CK-MB values remain similar to those of the 
control group. Precisely this is the group which emerges more Troponin T value compared to CK-MB-in. While 
Troponina T is able to detect minimal myocardial heart attacks, CK-MB has not been able to do it (Elisabeth). If we 
had used only the analysis of CK-MB of only as a diagnostic criterion for assessing the degree of myocardial 
damage, 21.29% (33/155) of cases had not been diagnosed (found). T Troponins analysis enabled diagnosis and 
appropriate therapy, helping direct their quality of life. 
 
In the fourth group we compared the values of CK-MB and T Troponin respective control groups. The 
processing of data obtained turned out: the value of P= 0.244 troponin and r = - 0.334, while for CK-MB P= 
0.632 and r = 0.140. In the group of fifth and sixth, based on significantly increased levels Troponin T and CK-
MB, compared with control groups, to look beat porting the correlation between these levels, the computed 
value of the correlation coefficient . In cases of severe heart attack myocardial coefficient of correlation between 
two parameters under consideration resulted r = 0.954, with significance P<0.01. This shows that the level of 
troponin -T, powerful correlated CK-MB level in these two groups. 
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ABSTRACT 
 
Solar energy is one of the cleaner forms of renewable energy resources. The conventional solar collector is a well 
established technology which has various applications such as water heating, space heating and cooling. However, 
the thermal efficiency of these collectors is limited by the absorption properties of the working fluid, which is very 
poor for typical conventional solar flat plate collector. Recently usage of nano fluids, which is basically liquid- nano 
particle colloidal dispersion as a working fluid has been found to enhance solar flat plate collector thermal efficiency 
maximum by 30 percent. In this paper an effort has been made to present a comprehensive overview on thermal 
performance of solar flat plate collector for water heating using different nano fluids. Moreover, kgCO2/kWh at the 
site due to usage of nano fluid as a result of enhancement of thermal performance has also been discussed. 
 
Keywords: colloidal dispersion, conventional solar collector, Thermal Efficiency 
 
 
 

INTRODUCTION 
 

The fluids with nano sized solid particles suspended in them are called “nanofluids.” The suspended metallic or nonmetallic 
nanoparticles change the transport properties and heat transfer characteristics of the base fluid. Nanofluids are the new 
generation heat transfer fluids for various industrial and automotive applications because of their excellent thermal 
performance and the word was which was coined at Argonne National Laboratory of USA by Choi in 1995, which showed 
that the conventional liquid thermal performance could be remarkably improved using nanoparticles. Nanofluids can be 
used for a wide variety of engineering applications like transportation, thermal management of electronics, medical, food, 
defense, nuclear, space, and manufacturing of many types. Heat transfer enhancement in solar devices is one of the key 
issues of energy saving and compact designs. Solar energy is widely used in applications such as electricity generation, 
chemical processing, and thermal heating due to its renewable and nonpolluting nature. Most solar water heating systems 
have two main parts: a solar collector and a storage tank. The most common collector is called a flat-plate collector but 
these suffer from relatively low efficiency. There are so many methods introduced to increase the efficiency of the solar 
water heater. But the novel approach is to introduce the nanofluids in solar collector instead of conventional heat transfer 
fluids (like water).One of the key feature for heat transfer enhancement is the thermal conductivity, the majority of the 
studies have discussed the thermal conductivity of nanofluids.Recently some studies were reported about using the 
nanofluids in solar collectors.  
 
Natarajan has investigated the thermal conductivity enhancement of base fluids using carbon nanotubes and suggested if 
these fluids are used as a heat transport medium, it increases the efficiency of the conventional solar water heater. Tyagi et 
al. has studied theoretically the capability of using a non concentrating direct absorption solar collector and compared its 
performance with that of a conventional flat-plate collector. Otanicar has studied environmental and economic influence of 
using nanofluids to enhance solar collector efficiency in compare with conventional solar collectors. Otanicar has studied 
experimentally the effect of different nanofluids on the efficiency of the micro-solar- thermal-collector. He reported an 
efficiency improvement up to 5% in solar thermal collectors by utilizing the nanofluids as the absorption medium. Yousefi 
et al. experimentally investigated the effect of Al2O3 nanofluid in a flat-plate solar water heater and reported that using the 
surfactant the maximum enhanced efficiency is 15.63%. Yousefi et al. [19] experimentally investigated the effect of pH 
variation of MWCNT–H2O nanofluid on the efficiency of a flat-plate solar collector and showed that by the more 
differences between the pH of nanofluid and pH of iso electric point causes the more enhancements in the efficiency of 
collector. Very limited information is available flat-plate solar collectors using nanofluids which motivated this 
investigation. The major goal of the present study, theoretically investigates the performance of flat-plate solar collectors 
with Al2O3/water nanofluid. The effect of using Al2O3 nanofluid with different particle volume concentrations (0.5-2%) 
are investigated in this study. 
 



International Journal of Enhanced Research in Science, Technology & Engineering 
ISSN: 2319-7463, Vol. 7 Issue 9, September-2018, Impact Factor: 4.059 

 

Page | 13 

THERMAL PERFORMANCE ANALYSIS 
 

The Al2O3nanofluid based flat-plate solar collectors considered in present study. The physical dimensions and 
configuration of the flat-plate solar collector are listed in Table 1. 
 

Table 1: Flat-plate solar collector geometry 
 

Property Value 
Width x length 1x2 ( m) 
Glazing transmittance 0.90 
Absorber absorptance 0.95 
Absorber thickness 0.25 (mm) 
Width of absorber fin 115 (mm) 
Heat transfer fluid Al2O3/water 

nanofluid 
 
ASHRAE Standard suggests performing the tests in various inlet temperatures. The useful energy can be  calculated using 
Eq. (1). 
Qu=mcp (Tfo-Tfi) … (1) 
 
Where, is the rate of useful energy gained, is the mass flow rate of fluid flow, Cp is the heat capacity of water or nanofluid 
and are the inlet and outlet fluid temperature of solar collector. The effective specific heat of the nanofluid can be calculated 
from Xuan and Roetzel relation [20] as: 
 
(��p)nf =( 1-ø)( ��p)w+ ø(��p)p …(2) 
Where refers to the heat capacity is the effective density of nanofluid, the subscripts p, w and nf refer to the nanoparticle, 
base fluid and the nanofluid, respectively and is the nanoparticle volume concentration. The density of nanofluid is 
calculated from Pak and Cho [21] using the following equation: 
�nf =ø �p+ (1-ø)�w …(3) 
 

Table 2: Efficiency parameter of the Flat-plate solar collector for water at various flow rates 
 

Mass flow rates 
(Lit/min) 

FR,UL η 

0.5 48.6 0.482 
1.0 44.68 0.493 
1.5 39.52 0.516 
2.0 35.96 0.524 

 
Table 3: Efficiency parameter of the Flat-plate solar collector for Al2O3nanofluid at various Concentrations 

 
% Concentration FRUL η 

0.5 49.23 0.549 
1.0 45.19 0.649 
1.5 42.36 0.726 
2.0 36.29 0.639 

 
By comparing the efficiencies of nanofluid with different concentrations, it can be seen that the efficiency at 1.5% 

 
The instantaneous collector efficiency relates the useful energy to the total radiation incident on the collector surface by Eq. 
(6) or (7). 
 
In a particular case of a solar collector where the  temperature of the fluid entering the collector equals the ambient 
temperature i.e., results collector efficiency is at its maximum that is If the efficiency test is performed at near the normal 
incidence conditions so that FR is constant and both FR and UL are constant within the range of tested temperatures, a 
straight line will result when the efficiencies are obtained from averaged data is plotted against according to Eq. (7). The 
intersection of the line with the vertical efficiency axis equals to FR. The slope of the line is equal to FRUL. At the 
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intersection of the line with the horizontal axis collector efficiency is zero usually occurs when no fluid flows in the 
collector. 
 

RESULTS AND DISCUSSIONS 
 
The solar collector is modeled tested for various mass flow rates of 0.5, 1, 1.5 and 2 Lit/min. The experimental data has 
been taken from literature. The performance parameters are calculated for various input parameters. Due to lack of 
available experimental data on solar collector using nanofluid, the results has been tested with the design example and 
showed well matching. Table 2 show that the, value of the collector for 2 Lit/min is highest, and the FR, UL value in this 
mass flow rate is lowest. Therefore based comparison with the conventional SWHS (Solar water heating system). 
 

CONCLUSION 
 

The effect of using the Al2O3 nanofluid as absorbing medium in a flat-plate solar collector is investigated. The effect of 
mass flow rate and particle volume fraction on the efficiency of the collector is investigated. The results show that using the 
1.5% (optimum) particle volume fraction of Al2O3 nanofluid increases the thermal efficiency as well as kgCO2/kWh 
saving in hybrid mode of solar collector in comparison with water as working fluid by 31.64%. 
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ABSTRACT 
 
Solar energy is one of the cleaner forms of renewable energy resources. The conventional solar collector is a well 
established technology which has various applications such as water heating, space heating and cooling. However, 
the thermal efficiency of these collectors is limited by the absorption properties of the working fluid, which is very 
poor for typical conventional solar flat plate collector. Recently usage of nano fluids, which is basically liquid- nano 
particle colloidal dispersion as a working fluid has been found to enhance solar flat plate collector thermal efficiency 
maximum by 30 percent. In this paper an effort has been made to present a comprehensive overview on thermal 
performance of solar flat plate collector for water heating using different nano fluids. Moreover, kgCO2/kWh at the 
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INTRODUCTION 
 

The fluids with nano sized solid particles suspended in them are called “nanofluids.” The suspended metallic or nonmetallic 
nanoparticles change the transport properties and heat transfer characteristics of the base fluid. Nanofluids are the new 
generation heat transfer fluids for various industrial and automotive applications because of their excellent thermal 
performance and the word was which was coined at Argonne National Laboratory of USA by Choi in 1995, which showed 
that the conventional liquid thermal performance could be remarkably improved using nanoparticles. Nanofluids can be 
used for a wide variety of engineering applications like transportation, thermal management of electronics, medical, food, 
defense, nuclear, space, and manufacturing of many types. Heat transfer enhancement in solar devices is one of the key 
issues of energy saving and compact designs. Solar energy is widely used in applications such as electricity generation, 
chemical processing, and thermal heating due to its renewable and nonpolluting nature. Most solar water heating systems 
have two main parts: a solar collector and a storage tank. The most common collector is called a flat-plate collector but 
these suffer from relatively low efficiency. There are so many methods introduced to increase the efficiency of the solar 
water heater. But the novel approach is to introduce the nanofluids in solar collector instead of conventional heat transfer 
fluids (like water).One of the key feature for heat transfer enhancement is the thermal conductivity, the majority of the 
studies have discussed the thermal conductivity of nanofluids.Recently some studies were reported about using the 
nanofluids in solar collectors.  
 
Natarajan has investigated the thermal conductivity enhancement of base fluids using carbon nanotubes and suggested if 
these fluids are used as a heat transport medium, it increases the efficiency of the conventional solar water heater. Tyagi et 
al. has studied theoretically the capability of using a non concentrating direct absorption solar collector and compared its 
performance with that of a conventional flat-plate collector. Otanicar has studied environmental and economic influence of 
using nanofluids to enhance solar collector efficiency in compare with conventional solar collectors. Otanicar has studied 
experimentally the effect of different nanofluids on the efficiency of the micro-solar- thermal-collector. He reported an 
efficiency improvement up to 5% in solar thermal collectors by utilizing the nanofluids as the absorption medium. Yousefi 
et al. experimentally investigated the effect of Al2O3 nanofluid in a flat-plate solar water heater and reported that using the 
surfactant the maximum enhanced efficiency is 15.63%. Yousefi et al. [19] experimentally investigated the effect of pH 
variation of MWCNT–H2O nanofluid on the efficiency of a flat-plate solar collector and showed that by the more 
differences between the pH of nanofluid and pH of iso electric point causes the more enhancements in the efficiency of 
collector. Very limited information is available flat-plate solar collectors using nanofluids which motivated this 
investigation. The major goal of the present study, theoretically investigates the performance of flat-plate solar collectors 
with Al2O3/water nanofluid. The effect of using Al2O3 nanofluid with different particle volume concentrations (0.5-2%) 
are investigated in this study. 
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THERMAL PERFORMANCE ANALYSIS 
 

The Al2O3nanofluid based flat-plate solar collectors considered in present study. The physical dimensions and 
configuration of the flat-plate solar collector are listed in Table 1. 
 

Table 1: Flat-plate solar collector geometry 
 

Property Value 
Width x length 1x2 ( m) 
Glazing transmittance 0.90 
Absorber absorptance 0.95 
Absorber thickness 0.25 (mm) 
Width of absorber fin 115 (mm) 
Heat transfer fluid Al2O3/water 

nanofluid 
 
ASHRAE Standard suggests performing the tests in various inlet temperatures. The useful energy can be  calculated using 
Eq. (1). 
Qu=mcp (Tfo-Tfi) … (1) 
 
Where, is the rate of useful energy gained, is the mass flow rate of fluid flow, Cp is the heat capacity of water or nanofluid 
and are the inlet and outlet fluid temperature of solar collector. The effective specific heat of the nanofluid can be calculated 
from Xuan and Roetzel relation [20] as: 
 
(��p)nf =( 1-ø)( ��p)w+ ø(��p)p …(2) 
Where refers to the heat capacity is the effective density of nanofluid, the subscripts p, w and nf refer to the nanoparticle, 
base fluid and the nanofluid, respectively and is the nanoparticle volume concentration. The density of nanofluid is 
calculated from Pak and Cho [21] using the following equation: 
�nf =ø �p+ (1-ø)�w …(3) 
 

Table 2: Efficiency parameter of the Flat-plate solar collector for water at various flow rates 
 

Mass flow rates 
(Lit/min) 

FR,UL η 

0.5 48.6 0.482 
1.0 44.68 0.493 
1.5 39.52 0.516 
2.0 35.96 0.524 

 
Table 3: Efficiency parameter of the Flat-plate solar collector for Al2O3nanofluid at various Concentrations 

 
% Concentration FRUL η 

0.5 49.23 0.549 
1.0 45.19 0.649 
1.5 42.36 0.726 
2.0 36.29 0.639 

 
By comparing the efficiencies of nanofluid with different concentrations, it can be seen that the efficiency at 1.5% 

 
The instantaneous collector efficiency relates the useful energy to the total radiation incident on the collector surface by Eq. 
(6) or (7). 
 
In a particular case of a solar collector where the  temperature of the fluid entering the collector equals the ambient 
temperature i.e., results collector efficiency is at its maximum that is If the efficiency test is performed at near the normal 
incidence conditions so that FR is constant and both FR and UL are constant within the range of tested temperatures, a 
straight line will result when the efficiencies are obtained from averaged data is plotted against according to Eq. (7). The 
intersection of the line with the vertical efficiency axis equals to FR. The slope of the line is equal to FRUL. At the 
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intersection of the line with the horizontal axis collector efficiency is zero usually occurs when no fluid flows in the 
collector. 
 

RESULTS AND DISCUSSIONS 
 
The solar collector is modeled tested for various mass flow rates of 0.5, 1, 1.5 and 2 Lit/min. The experimental data has 
been taken from literature. The performance parameters are calculated for various input parameters. Due to lack of 
available experimental data on solar collector using nanofluid, the results has been tested with the design example and 
showed well matching. Table 2 show that the, value of the collector for 2 Lit/min is highest, and the FR, UL value in this 
mass flow rate is lowest. Therefore based comparison with the conventional SWHS (Solar water heating system). 
 

CONCLUSION 
 

The effect of using the Al2O3 nanofluid as absorbing medium in a flat-plate solar collector is investigated. The effect of 
mass flow rate and particle volume fraction on the efficiency of the collector is investigated. The results show that using the 
1.5% (optimum) particle volume fraction of Al2O3 nanofluid increases the thermal efficiency as well as kgCO2/kWh 
saving in hybrid mode of solar collector in comparison with water as working fluid by 31.64%. 
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ABSTRACT 
 
As the population of world is increasing enormously, there arise a challenge to develop the ways that address 
the needs of present generation without compromising the ability of future generation to meet their own 
needs, such kind of development is called Sustainable development .It results in lowering natural harm and 
reduces the wastage of resources. Applying such manageable development to chemical industries is simply 
called as ‘GREEN CHEMISTRY’. Its basic idea is to prevent pollution, counteract contamination and 
production of wastes instead of producing them and tidying them up. There are 12 basic principles of green 
chemistry that have to be kept in mind while outlining a synthetic process in a greener way. So, then after 
developing a reaction procedure concerned with all such principles of green chemistry where ever possible 
and then the next step is to evaluate the greenness of reaction quantitatively, Thus we require certain 
Metrics/Standards which are generally termed as green chemistry metrics / simply process chemistry metrics. 
This formal assessment provides an insight on various metrics so far been introduced and an exhaustive view of 
importance of Atom economy and Reaction mass efficiency in calculating efficiency of reactions. 
 
Keywords: Sustainable development, Atom economy, Reaction Mass Efficiency, Catalysts. 
 
 
 

INTRODUCTION 
 
The concept of green chemistry emerged as essential tool for promoting sustainable development in laboratories 
and industries, For instance, we may have 2 or 3 different methods for synthesis of a substance, the selection of 
suitable method rely on the process which have usage of less hazardous materials, which are economical, that even 
reduce production of byproducts and so on. Along with these, maximization of starting material into desired 
product has gained more popularity to make reaction more economical. 
 
Condensed principles of green chemistry: 
P – Prevent wastes 
R – Renewable materials 
O - Omit Derivatization step 
D – Degradable chemical products U – Use safe synthetic methods 
C – Catalytic reagents 
T – Temperature, pressure ambient I – In process monitoring 
V –Very few auxiliaries E – E- factor 
L – Low toxicity of chemical products Y –Yes, it is safe. 
Coupled with the need to invent ecofriendly chemical reaction, there is equal need to quantify the greenness of 
reaction by using so-called green chemistry metrics. 
 
Significant Green Chemistry Metrics Importance Of Green Chemistry Metrics: Process chemistry metrics are 
a system or standards of measurement of various aspects in a chemical process .They Serves to quantify efficiency 
of process and allows for easy identification of the best and worst reactions in a process or Sequence. Such relative 
efficiencies of a reaction help to evaluate convenient synthetic routes of Preparation. These standards rank the 
greenness of reaction process as quantitative as possible. Number of metrics has been proposed so far to make 
chemist aware of need to select method which generates less wasteful byproducts. Implementation of these metrics 
particularly, in pharmaceutical industries is gaining more access as these industries are singled out as the one 
producing more waste per gram of target product. 
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A good metric must be clearly defined simple, measurable, and objective rather than subjective. Few of them are: 
Percentage yield 
E-factor 
Mass intensity 
Solvent and catalyst environmental impact factor Stoichiometric factor 
Effective mass yield Carbon efficiency 
Among these metrics the most prominent ones include: Atom economy 
Reaction mass efficiency 

1. Addition reaction of ethane and butadiene Beckmann rearrangement 

 
 

2. Allyl phenyl ether rearrangement to O-alyl phenol. 
Bromination of alkene. 

Examples of reactions with reduced A.E due to substitution and elimination types. 
3. Substitution of methyl amine and ethyl propionate in amide formation. 
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4. Formation of ethylene oxide from 2-chloro ethanol and calcium hydroxide involving elimination of calcium chloride 
and water. 

 
Addition reactions may often not provide 100% atom economy in certain cases one such an example is osmium 
tetroxide mediated dihydroxylation. 

These inefficiencies provide opportunities to design new reactions with the goal of improving atom economy. 

 
Although such substitution and elimination reactions are intrinsically wasteful, there exist an opportunity to design 

reaction of better atom economy ex: preparation of alkyl halides from alcohols. Choosing appropriate substituent 
depends on gaining access to better leaving group for further reaction or step with high atom economy. 
 
Ex: below reactions can be observed to find the effect of substituent in alkyl halide formation reaction using PBr3 
and SOCl2 . 
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Role of catalyst in performing Atom efficient reactions : 
Considering a chemical reaction involving a catalyst, where it is always used in place of a stoichiometric reagent, 
So its effect on atom economy can be neutral where the alternative reagent can reduce the atom economy, thus 
catalytic methods offer better atom efficiencies than alternative non-catalytic. In another way, as the catalytic 
quantities are very low, there will be less mass input into the process, which increases ratio of atom economy 
calculation. With the use of homogenous, heterogeneous and biocatalysts it is possible to reduce experimental 
constraints such as extra synthetic steps, stoichiometric components and energy inputs along with efficiency in atom 
economy. 

  
 HETEROGENOUS CATALYSIS: 

The reactions where both catalyst and reactants are in two different phases and process occurs by adsorption of 
reactant molecules onto surface of catalyst. The best example is nickel catalyzed hydrogenation of nitrobenzene to 
accommodate global demand for aniline; nickel was picked up as cheap, easily available and recoverable catalyst 
with an atom efficiency of 72% where original process has only 35% economy. 
 
Another promising approach is the emerging use of thermally activated k60 silica as a readily available and 
affordable catalyst for amide bond formation in order to eliminate the use of inefficient reagents like carbodiimides, 
phosphonium or uranium salts etc. 
 

BIOCATALYSIS: Enzymes promote chemical reactions which have numerous green chemistry advantages like 
biodegradability, safety, high selectivity etc. In terms of atom economy, synthesis of 6amino penicillanic acid from 
penicillin G highlights power of biocatalysts. 
 
Sheldon et..at in 2001 explained the development of biocatalytic process for synthesis of 6Amino pencillinic acid 
using stable penicillin G acylase enzyme resulting in dramatic reduction of wastes and with milder reaction 
condition compared to the traditional 4 step deacylation of penicillin G to give 6APA which accounts just an atom 
economy of 28%. 
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HOMOGENOUS CATALYSIS: As distinguished from heterogeneous catalysis, here the reactants and catalysts 
are found to be in same phase. 
Ex: In 1970 DuPont Adiponitrile Synthesis catalyzed by nickel tetrakis phosphate complex as an example of major 

industrial process involving homogenous catalysis occurring with 100%AE.LIMITATION : In some instances, 
atom Economy is limited in process efficiency when the reaction can proceed with high atom economy but having 
yield of less than 50%.ex: synthesis of 2,4 diphenylquinoline where AE=93% and yield is less than or equal to50%. 
Here, Reaction Mass Efficiency produces robust and global perspective of greenness in such cases. 
Relationship. 

  
 REACTION MASS EFFICIENCY: 

Steinbach and Winkenbach introduced the term balanced yield which is synonymous to present term Reaction 
Mass Efficiency, and which is the measure of productivity rather than wastes generated. 
 
Balance yield Main product amount Balance sheet total input 
 
In 2001, GSK presented their list of green metrics to promote sustainable development among them RME was 
emphasized as realistic metric for greenness of reaction. 
 
 
An excess of either of reactants to maximize the selectivity or yield of reaction are not included in atom economy 
But, in reaction mass efficiency equation which was put forth by curzos eventually recognized Reaction mass 
efficiency accounts for Yield ,Atom economy and stoichiometry factor. Following generic reaction is taken to derive 
such relationship  
 
Example: By applying the derived equation following reaction of esterification of benzyl alcohol and p-toulene 
sulfonyl chloride. 
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Note: Results are expressed in absolute form ranging between (0-1), to make RME values meaningful as percent 
values cannot achieve this. 
 
Through his work on Green metrics in 2005, Andros recognized RME to be accounted for all the materials involved 
in chemical process and thus proposed a generalized mass efficiency equation which can be broken down into 
product of yield, atom economy, stoichiometric factor and (material recovery parameters) ie; accounts for solvents, 
catalysts, workup /purification materials. 
 
Here the Kernel RME is equal to Curzos as excess reagents are not used, but when mass of remaining reagents are 
used RME is decreased as the solvents occupy 98% of mass involved in experiment. 
 

 APPLYING REACTION MASS EFFICIENCY TO CATALYSIS: 
Apart of always being atom efficient, few catalytic reactions have shown that atom economy is limited at its ability 
to measure process efficiency. Ex: Synthesis of 2,4diphenylquinoline have shown 93% atom economy with an yield 
of less than 50% thus attaining less in terms of achieving reaction efficiency and productivity. Applying reaction 
mass efficiency metric to catalytic reactions have gained more global perspective on greenness. 

  
 HETEROGENOUS CATALYSIS: 

Ex: Among 5 industrial routes in converting benzene to aniline, efficient process includes Nitration via electrophilic 
substitution reaction and hydrogenation catalyzed by copper carbonate on silica.RME calculations for industrial 
production of aniline are as follows: Here in this reaction generalized RME is much greater than Suzuki reaction 
representing as industrial process should be much more efficient  than laboratory preparations. 
 

 
GLUTARYL 7ACA ACYLASE 
→−−−−−−−−−−−−−−−−−−→ 
SCHEME18: Conversion of potassium salt of cephalosporin C to 7ACA mediated by biocatalysts. 
 
Where as, Biocatalytic route had given 90 fold reduction in overall waste and seven fold reduction in solvent 
emissions. Cephalosporin C salt is stirred with immobilized DAO and reacted with oxygen gas to produce keto 
intermediate. This react spontaneously to produce glutaryl 7 ACA .further, Enzyme is again recycled and reaction is 
stirred with glutaryl 7-ACA acylase to form 7 Aminocephalosporonic acid. NOTE: RME Values less than 0.15 are 
unproductive and less efficient. As, this metric accounts for most of all reactant masses and also as it is a combined 
metric of atom economy, yield and stoichiometic factor ,it can be considered To be a helpful greenness measurement. 
 

CONCLUSION 
 
Green chemistry is been considered as added value to organic chemistry. Greenness assessment tools that can well 
assess e-impact of chemical process and reaction efficiencies are to well understand before going through a 
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chemical synthesis. Assessment of greenness with large input datasets have to be made by developing more 
efficient metrics. Atom economy is one way to measure the idealness of said synthesis. New software and tools are 
expected to be developed for easy calculations of standards and also there is a need for popularization of existing 
metrics. Atom economy even cannot be considered as a stand-alone metric, can be used as organizing concept and 
in combination with other metrics. 
 
Yield can remain as ubiquitous metric in economic standpoint and for high value added materials like in 
pharmaceuticals. RME combines most of key properties of process and chemistry and represents a simple, objective 
and a well derived metric and it drives for invention of likely chemical process and technologies that lead to more 
sustainable development. 
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ABSTRACT 
 
As increase in the technology in the world using the electronic equipment are being used in a wrong way like, in 
the examination halls and confidential rooms. To avoid this we are introducing a project called hidden active cell 
phone detector. This handy, pocket size mobile transmission detector or sniffer can sense the presence of an 
activated mobile cell phone from a distance of one and a half meters. So it can be used to prevent use of mobile 
phones in examination halls, confidential rooms, etc. It is also useful for detecting the use of mobile phone for 
spying and unauthorized video transmission. The circuit can detect the incoming and outgoing calls, SMS and 
video transmission even if the mobile phone is kept in the silent mode. The moment the Bug detects RF 
transmission signal from an activated mobile phone, it starts sounding a bigalarm and the LED blinks. The 
alarm continues until the signal transmission cases. Assemble the circuit on a general purpose PCB as compact 
as possible and enclose in a small box. 
 
Keywords: Intelligent detector, GSM signal, Cell phone, restricted areas, LED Blinks, PCB 
 
 
 

INTRODUCTION 
 
In recent years, there has been increasing focus on issues relating to the use of mobile phones in restricted, prohibited, 
and unauthorized areas. The reason for this increased interest in largely due to disturbance, as well as wrong and 
inappropriate uses of mobile phones by the owners and users alike. Other areas like churches, offices, and prisons, just 
to mention a few, are not left out. There is need for the detection of mobile phone signals in areas like these. Efforts 
have been in place in tackling this issue but they all have their own shortcomings. Mobile phone uses RF with a 
wavelength of 3.3 to 10 cm at ranges from 0.9 to 3 GHz that is, the signal is high frequency with huge energy. When the 
mobile phone is active, it transmits the signal in the form of sine wave which passes through the space. The encoded 
audio or video signal contains electromagnetic radiation which is picked up by the receiver in the base station. 
 
Cellular Phone Technology 
Cellular phone technology is changing rapidly. Features like Bluetooth, USB, High resolution cameras, microphones, 
internet, 802.11 wireless, and memory cards are added every year. Also, the communication technology a cellular phone 
uses such as CDMA, GSM, 3G and 4G are rapidly changing. 
  
Concept 
When a GSM (Global System of Mobile Communication) digital phone is transmitting, the signal is time shared with 
seven other users. That is at any one second, each of the eight users on the same frequency is allotted 1/8 of the time 
and signal is reconstituted by the receiver to form the speech. Peak power output of a mobile phone corresponds to 2 
watts with an average of 250 mW of continuous power. Each handset with in a „cell‟ is allotted a particular frequency 
for its use. The mobile phones transmits short signals at regular intervals to register its availability to nearest base 
station. The network data base stores the information transmitted by the mobile phone. If the mobile phone moves 
from one cell to another, it will keep the connection with the base station having strongest transmission. Mobile 
phone always tries to make connection with the available base station. That is why, the back light of the phone turns on 
intermittently while travelling. This will cause severe battery drain. So in long journeys, battery will flat within a few 
hours. AM Radio uses frequencies between 180 KHz and 1.6 MHz, FM Radio uses 88 to 180 MHz, TV uses 470 to 854 
MHz Waves at higher frequencies but within the RF region is called Micro Waves. Mobile phones uses high frequency 
RF wave in the microwave region carrying huge amount electromagnetic energy. Thai is why burning sensation 
develops in the year if the mobile is used for long periods. Just like a microwave oven, mobile phone is cooking the 
tissues in the ear. RF radiation from the phone causes oscillation of polar molecules like water in the tissues. This 
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generates heat through friction just like the principle of microwave oven. The strongest radiation from the mobile phone 
is about 2 Watts which can make connection with a base station located 2 to 3 Km away. 
 
PROPOSED DESIGN 
Our proposed model consists of four parts i.e., the capturing RF transmission stage, the current to voltage converter, the 
trigger stage and the timer stage. The capturing stage consists an antenna can captures all frequencies in the mobile 
communication spectrum from 0.9 to 3 GHz. The transmission stage consists of a 0.22µF disk capacitor which receives 
the RF signal from the mobile phones. The current to voltage converting stage consists of IC3130 which converts the 
current received from the previous stage into the corresponding output voltage. The trigger stage transistors the timer 
from one state to another state(i.e., from stable to quasi stable state). The timer stage is responsible for period of 
sounding the buzzer 
 
IC DESCRIPTION 
CA3130: CA3130 is op-amp that combine the advantage of both CMOS and bipolar transistors .Gate – protected P 
channel MOSFET (PMOS) transistors are used in the input circuit to provide very high input impedance , very low 
input current and exceptional speed performance .The use of PMOS transistors in the input stage results in common 
mode input voltage capability down to 0.5v below the negative supply terminal ,an important attribute in single 
supply applications .A CMOS transistor pair capable of swinging the output voltage within 10mv of either supply 
voltage terminal , is employed as the output circuit. The CA3130 series circuits operate at supply voltages ranging 
from 5v to 16v . They can be phase compensated with a single external capacitor ,and have terminals for adjustment of 
offset voltage for applications requiring offset – null capability . 
 

Table1: Pin Details of CA3130 
 

PIN NO. PIN DESCRIPTION 

1 Offset Null 

2 Inverting Input 

3 Non- inverting input 

4 V- 

5 Offset Null 

6 Output 

7 V+ 

8 NC 

 
The trigger input falls below the trigger level , the flip-flop is set , and the output goes high If the trigger input is above 
the threshold level , the flip-flop is reset and output is low . The reset input can override all other inputs and can be used 
to initiate a new timing cycle . When rest goes low , the flip- flop is reset and the output goes low when the output is low 
, a low impedance path is provided between discharge and ground . 
 

Table2: Pin Details of NE555 
 

PIN NO. PIN DESCRIPTION 

1 Ground 

2 Trigger 

3 Output 

4 Reset 

5 Control voltage 

6 Threshold 

7 Discharge 

8 Power supply 

 
BC548: This is general purpose silicon, NPN, BJT. It is used for amplification and switching purposes. The current gain 
may vary between 110 and 800. The maximum current gain is 800. BC548 is used in common Emitter configuration 
for amplifiers. 
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CIRCUIT DESCRIPTION AND WORKING 
The transmission frequency of mobile phones ranges from 0.9 to 3 GHz with a wavelength of 3.3 to 10 cm. so, a 
circuit detecting gigahertz signals is required for a mobile bug. Here the circuit uses a 0.22µF disk capacitor (C3) to 
capture the RF signals from the mobile phone. The lead length of the capacitor is fixed as 18mm with a spacing of 
8 mm between NE555: The NE 555 operates over a range of (0-70) degree C. 
 
The important features of the 555 timer are :it operates from a wide range of power supplies(+5V to +18V).These 
devices are precision timing circuits capable of producing accurate time delay or oscillation . In the time delay or mono-
stable mode ofoperation , the timed interval is controlled by a single external the leads to get the desired frequency. The 
disk capacitor along with the leads acts as a small gigahertz loop antenna to collect the RF signals from the mobile 
phones. This system comprises the capturing RF transmission stage, the current to voltage converter, the trigger stage, 
timer stage. The capturing stage consists antenna can captures all frequencies in the mobile communication spectrum 
from 0.9 to 3 GHz. Thistransmission stage uses a 0.22µF disk capacitor , this capacitor (C3) connected between the 
inverting and non-inverting inputs of the op-amp. This capacitor stores energy and transfers the stored energy in the 
form of minute current to the input of the resistors and capacitors network . In the astable mode of operation , the 
frequency and duty cycle can be controlled independently with two external resistors and a single capacitor. The 
threshold and trigger levels normally are two - thirds and one - third , respectively , of VCC . These levels can be 
altered by use of the control voltage terminal . When current to voltage converting stage. 
 
 

 
Fig .1 Circuit Diagram 

 
The current to voltage converting stage converts the minute current from the previous stage into the corresponding 
output voltage by using a current to voltage converter operational amplifier (CA3130). Capacitor C4 along with high-
value resistor R1 keeps the non-inverting input stable for easy swing of the output to high state. R2 provides the 
discharge path for capacitor C4. Feedback resistor R3 makes the inverting input high when the output becomes high. 
Capacitor C5 is connected across „strobe‟ (pin 8) and „null‟ inputs (pin 1) of IC1 for phase compensation and gain 
control the frequency response. When the cell phone detector signal isdetected by C3, the output of IC1 becomes high 
and low alternately according to the frequency of the signal as indicated by LED. The output of the IC1 will activate 
the transistor Q1 and hence LED will glow. This also triggers monostable timer IC2 through capacitor C7. When the 
monostable timer IC2 is triggered, this will sound the buzzer. Capacitor C6 maintains the base bias of the transistor Q1. 
 
PCB PREPARATION FOR PROPOSED MODULE 
Fig 2 represents the PCB Layout of our proposed module. This has been developed in the Circuit Wizard Software. 

Fig.2 PCB Layout 
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Fig 3 represents artwork layout structure of PCB 

 
Fig.3 Artwork Layout of PCB 

 
 
Applications 
There are several use of this proposed system. Some of which are (a) To avoid fault or any type of cheating in 
examination halls. (b) To avoid accidents at petrol pumps. (c) to avoid miscommunication in conference hall. (d) to 
avoid video transmission in a secret or private meeting. 
 
(e) can be used in military and civil defence for security purpose (f) can be to maintain silence in religious places like 
temple , church , etc. 
 

CONCLUSION 
 
This project is very useful for the private meetings , examination hall , defense establishment , military camps , 
petrol pumps, etc ., where the use of an active mobile communication devices are prohibited . With the aid of this 
system one can detect the active mobile phone device like objects and GPS systems from the range of few 
centimeters to few inches depending upon the objects transmission strength and other useful parameters . This device 
can detect objects within a radius of 1.5 meters of radius and operating in the frequency range of 0.9 to 3.3GHz .The 
system has no way of discriminating between two phones within the same frequency range .Therefore it is expected that 
future research will look into this area . 
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ABSTRACT 
 
LGBT (Lesbian, Gay, Bisexual, and Transgender) is a very sensitive issue in India, rather more sensitive than 
religion. Many countries in the world are accepting the LGBT (Lesbian, Gay, Bisexual, and Transgender) 
community and understanding the fact that it’s their personal choice which has nothing to do with their 
professional career. Many initiatives are being taken by the countries as well as the multinational companies to 
include the LGBT in the main workforce to utilize their talent. Despite the number of initiatives taken by global 
Multinational Corporations and Indian Multinational Corporations, there has not been a significant 
improvement in India regarding inclusion of LGBT or LGBT friendly environment. One of the obvious reasons 
is article 377 of Indian Penal Code. As per section 377, “carnal intercourse is against the order of nature” and 
hence an illegal act. However, it does not criminalize the identity of being LGBT, nor does it prohibit 
organization efforts to create an inclusive workplace for LGBT employees. The inclusion of LGBT can prove a 
boon to Indian companies because it will attract good talent and will improve diversity in the organizations. It 
will not only help the companies to grow but also play an important role to sustain this community in a better 
way. The valuable feedback from the employees of different organizations would be helpful in identifying the 
requirements and challenges involved in inclusion of LGBT people. Alongside a rational approach, social & legal 
support might emerge a smooth path for companies as well as LGBT community. 
 

Keywords: LGBT community, sexual discrimination, sexual orientation, LGBT workplace. 
 
 
 
 

INTRODUCTION 
 

As per the report submitted by Government of India to the Supreme Court in 2012, the number of people who identify 
themselves as lesbian, gay, bisexual, or transgender (LGBT) in India was 2.5 million. LGBT (Lesbian, Gay, Bisexual, 
and Transgender) is very sensitive issue, especially in India where homosexuality is considered a social crime. As per 
section 377 of Indian Penal Code, homosexual intercourse is a criminal offense. However as per latest judgment by the 
Supreme Court of India transgender is legally considered as a separate gender from men or women called third gender. 
The LGBT issue is getting attention globally and people are fighting for their rights as these rights will show allegiance 
to equality. 
 
Equality, human rights and legal rights of LGBT persons is not limited to social issues but it is an economic issue too. 
Many countries in the world are accepting the LGBT community today and America is one such country which is 
accepting the LGBT community in mainstream corporate world. As LGBT people experience discrimination in the 
society, there should be policies and laws in place to safeguard them in the workplace. To ensure that LGBT 
individuals are not harassed in organizations changes have to be made in the policies in India to create a LGBT-friendly 
culture. However, the implementation of anti-discrimination policies alone will not help in bridging this gap, LGBT 
employees will have to be included in recruiting, training and development, networking and leadership opportunities 
ensuring unbiased opportunities are being presented to LGBT persons and non-LGBT persons equally. 
 
The main reason for choosing LGBT for our research study is that, in India as the LGBT community is frowned upon, we 
wanted to know how having these individuals in the workplace impacts non-LGBT individuals. Secondly, to understand 
how organizations in India are embracing diversity and inclusion in the workplace by bringing in LGBT related 
policies. The research conducted will primarily be through a questionnaire to explore the situation in organizations 
today in this regard. The secondary data to be collected will be through internet articles, researches and journals for the 
analysis and study of people’s behaviour towards LGBT individuals. 
 
 



                                           International Journal of Enhanced Research in Management & Computer Applications 
                                                                    ISSN: 2319-7471, Vol. 7 Issue 9, September, 2018, Impact Factor: 3.578  

Page | 23  

OBJECTIVES 
1. To understand the perception of employees on LGBT individuals in different organizations across India. 
2. To identify the trends and anticipate future directions and implications on LGBT employees in workplace. 
  

REVIEW OF LITERATURE 
 
Riley (2008) in her article “LGBT-Friendly Workplaces in Engineering” mentions that social trends and workplace 
policies which support inclusion have made LGBT people more visible, further driving diversity and equality efforts. 
As LGBT visibility increases, new strategies are needed to support this expression of diversity and ensure a workplace 
free from prejudice and an environment conducive to everyone’s success. While large corporations have led the way in 
LGBT diversity efforts, it is now critical that smaller businesses follow suit in order to recruit and retain the most 
talented individuals. 
 
Pizer, Sears, Mallory and Hunter (2012) in their journal “Evidence of persistent and pervasive workplace discrimination 
against LGBT people: The need for Federal Legislation prohibiting discrimination and providing for equal employment 
benefits” found that in the last decade, it has been seen that a large proportion of the LGBT people faced discrimination 
in their workplace due to their sexual orientation. This Article begins by surveying the social science research and other 
evidence illustrating the nature and scope of the discrimination against LGBT workers and the harmful effects of this 
discrimination on both employees and employers. Ending all forms of unequal treatment based on sexual orientation or 
gender identity is warranted and feasible, and doing so will have positive effects for both employees and employers. 
 
Narrain (2014) in his journal “Brazil, India, South Africa: Transformative Constitutions and their role in LGBT 
struggles” found out that there is a connection between LGBT rights and struggles for equality, dignity and human 
rights. It was pointed out that the role played by great leaders like Mahatma Gandhi, Nelson Mandela and Luis Gama in 
India, South Africa and Brazil respectively have led to transformation in their democracies. The research paper 
presented that the foundational struggle in those countries will make it possible for the Constitution to be transformative 
in the future. 
 
Priola, Lasio, De Simone, Serri (2014) in their research “The Sound of Silence. Lesbian, Gay, Bisexual and 
Transgender Discrimination in 'Inclusive Organizations” found out that most of the studies on diversity and 
discrimination in the workplace focus on 'visible' minorities such as gender or race, often neglecting the experiences of 
invisible minorities such as lesbian, gay, bisexual and transgender (LGBT) workers. In this paper they explored the 
practices of inclusion/exclusion of LGBTs in the workplace in Italian social cooperatives. The study examines how 
organizations, which focus on inclusion and mainly employ workers from specific social minority groups, manage the 
inclusion of LGBT workers. 
 
Allison, L (2015) in the article “Have you included LGBT people in your diversity planning?” mentions that without 
the support of major corporations, the U.S. Supreme Court would not have created the change in people’s perception of 
the LGBT community in the workplace. It was found that problems arise in workplaces in situations where employers 
restrict access or segregate transgender people from other workers by requiring them to use gender-neutral or other 
specific restrooms. This may create health or safety concerns for the LGBT people. The article highlighted few 
important things that need to be looked at to treat LGBT people as a protected group. Firstly, ensure that the hiring 
policy reflects an organizations commitment to non-discriminatory hiring practices. Secondly, handle internal 
complaints with a documented review in case discrimination has occurred and if no discrimination has been uncovered, 
the complainant should be made aware of the results of the investigation. 
 

RESEARCH METHODOLOGY 
 
SELECTION OF TOPIC 
The topic selected for the study was “LGBT: Degree of Acceptance in Organizations or Workplaces in India”. The 
topic was selected to understand how the presence of LGBT individuals is affecting employers and employees. 
 
SELECTION OF SAMPLE SIZE 
The sample selected for this study comprises of 50 people who are working in different organizations from various 
sectors in India. 
 
PILOT STUDY 
To test the feasibility, a pilot study was administered to 10 respondents and the results were used to analyse, modify 
and prepare the final draft of the question- naire. 
 
HYPOTHESES 
Based on the pilot study, the following hypotheses were formulated: 
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H0 - Employees are comfortable working with LGBT employees in their organization. 
H1- Employees are not comfortable working with LGBT employees in their organization. 
 
H0 - Organizations are taking initiatives to bring awareness about LGBT community in the workplace. 
H1 - Organizations are not taking initiatives to bring awareness about LGBT community in the workplace. 
 
LIMITATIONS 
The limitations in this research 
o The data is collected from the working professionals in India only. 
o The questionnaire was sent to only 50 employees. 

 
DATA ANALYSIS AND RESULTS 

 
Fifty employees in different types of organizations were reached out to fill up our questionnaire which mainly focused 
on the LGBT community in the workplace. The questionnaire was sent with the intention to get the best possible 
understanding of how organizations are bringing changes to cultivate a healthy work environment for LGBT as well as 
Non-LGBT employees. 
 

 
 

FIG. 1 
 
Among survey respondents, majority (58%) was male and the remaining (42%) were female who are working in 
different organizations in India. 
 

 
 

FIG. 2 
 
As the research was aimed to study the acceptance of LGBT in the workplace in India, the questionnaire was sent to 
individuals across different cities in India. Most of the responses came from Hyderabad (26%) followed by Pune 
(18%). 
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FIG. 3 
 
The questionnaire sent to the employees was mostly from three different types of organization. The highest response 
was received from MNC’s (54%) and the least from Public companies. 
 

 
 

FIG. 4 
 
OPINION 
42% of the respondents work in organizations where they have LGBT employees. About 36% of the respondents were 
not aware if LGBT individuals work in their organizations. One of the major reasons for that is, in India, as the LGBT 
community is still not accepted by the society, LGBT individuals restrict themselves from identifying them as one of 
the LGBT individuals. The perception of the society is the reason for them being silent. 
 

 
 

FIG. 5 
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Discrimination/ harassment in workplace: Discrimination in workplaces can potentially lead to loss of human 
capital. This is true in general for Non-LGBT as well as in the case of LGBT employees. Although wages and 
employment may not be directly affected, productivity will be hampered when employees are treated differently in 
their workplace. 
 
In this study, 54% of the respondents feel that there is no discrimination or harassment in their workplace towards 
LGBT individuals. 38% of the respondents however were unaware of this situation and about 8% feel that there is 
discrimination in their workplace. This statistic indicates that employees have to be made aware about LGBT so as to 
bring in diversity and inclusion. 
 
Level of comfort with LGBT employees: 84% of the respondents in this survey said that they are comfortable 
working with LGBT employees. Only 16% of the respondents are not comfortable with working with LGBT 
employees. This shows an overall positive impact towards the attitudes of the working population in our country. 
 
The above data addresses the first hypotheses of this research which states that “Employees are comfortable working 
with LGBT employees in their organization”. This indicates that most of the employees are comfortable with having 
LGBT individuals as their colleagues. Hence, the null hypotheses “Employees are comfortable working with LGBT 
employees in their organization” is accepted. 
 
Shift in India’s perception towards LGBT individuals in the future: Majority (80%) of the individuals feel that 
there will be a positive shift in perception in India towards LGBT in the future. However, 20% still feel that the LGBT 
community will still not be accepted by our society. 
 
LGBT community being stereotyped in India: In India, it is not easy to change people’s opinion over a sensitive 
issue like LGBT. Therefore, the LGBT individuals are stereotyped as people who have unusual sexual preferences. 
74% of the respondents agree with this and 26% disagree that they are being stereotyped. 
 

 
 

FIG. 6 
 
46% of the respondents feel that their workplace has an LGBT-friendly environment. This indicates that 46% of the 
organizations in India are taking this seriously and in the future it is expected that more organizations will make their 
workplace LGBT-friendly. However, 18% of the organizations are currently not encouraging an LGBT inclusive 
environment. This scenario has to change in the coming years as the sexual preference of an employee does not have an 
impact on the work that the individual does. 
 

 
 

FIG. 7 
 
Companies across India have taken initiatives to promote a diversified environment in their organizations like 
communication on sexual preference (20%), trainings addressing gender identity (18%) and other (2%) where the 
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company has conducted sessions on inclusion and diversity. 60% of the respondents feel that no initiatives have been 
taken in their respective organizations. 
 
The above data addresses the second hypotheses of this research which states that “Organizations are taking initiatives to 
bring awareness about LGBT community in the workplace”. This clearly indicates that employees feel that their 
respective companies are not taking initiatives to educate employees about LGBT individuals. This rejects the null 
hypothesis 2. Hence, the alternative hypotheses “Organizations are not taking initiatives to bring awareness about 
LGBT community in the workplace” is accepted. 
 
Looking into the above data, we asked respondents to give their recommendations or opinions so as to identify some 
key takeaways. Below two tables gives us an insight into that. 
 

TABLE 1 
 

Thoughts/ Opinions on LGBT community  % 
Personal choice of sexual preference. Hence, should not be 
targeted. 

20 40% 

Equal opportunities should be presented to them 9 18% 
Opinion needs to be changed about LGBT individuals in a 
positive manner. 

6 12% 

Has a very long battle ahead 4 8% 
No comments 3 15% 
Others 8 16% 

 
TABLE 2 

 
Measures to be taken  % 
Awareness 13 26% 
Communication 6 12% 
Trainings 2 4% 
Change in organization policies to benefit 
LGBT individuals 

6 12% 

Treat them equally 10 20% 
Encouraged to open up 4 8% 
No comments 4 8% 
Others 5 10% 

 
 

CONCLUSION 
 
The LGBT community is statistically one of the most discriminated against demographics in the world today. 
Arguments on LGBT acceptance in society as well as workplace have been raging over the years. It has been driven by 
debates and speeches, court decisions and also implementation of new laws for the LGBT community. Behind each and 
every one of those events, there were real people, fighting for their rights and opinions. Fear keeps LGBT employees 
secluded at workplace and talented employees leave the organisation because they do not feel welcomed. LGBT 
employees are not only discriminated for their sexual orien- tation and gender identity but also during their hiring, 
promotions and pay. Strangely, these factors have no impact on an individual's ability to perform in a workplace. And 
so, it would be ideal if organizations understand this and make provisions to encourage them in their workplace. Sexual 
orientation doesn't distinguish a person; it is the ideology and outlook that discriminates people in the organization. 
The responses or opinion from few of the employees working among the top notch organisations from different cities 
showed us the recent acceleration in the progress of the human mind-set. In order to develop a comprehensive 
understanding of the current state of LGBT employees, we sent questionnaires to employees from different organizations 
across India and have received an overall positive response about the LGBT community in workplace. 
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ABSTRACT 
 
Trapping of hot electron behavior by trap centers located in buffer layer of a wurtzite phase GaN MESFET has 
been simulated using an ensemble Monte Carlo simulation. The results of the simulation show that the trap centers 
are responsible for current collapse in GaN MESFET at low temperatures. These electrical traps degrade the 
performance of the device at low temperature. On the opposite, a light-induced increase in the trap-limited drain 
current, results from the photoionization of trapped carriers and their return to the channel under the influence of 
the built in electric field associated with the trapped charge distribution. The simulated device geometries and 
doping are matched to the nominal parameters described for the experimental structures as closely as possible, and 
the predicted drain current and other electrical characteristics for the simulated device including trapping center 
effects show close agreement with the available experimental data. 
 
Key Words: conductivity, electric field, frequency, light effect, simulation, transistors. 
 
 
 

INTRODUCTION 
 
GaN has become an attractive material for power transistors [1-3] due to its wide band gap, high breakdown electric field 
strength, and high thermal conductivity. It also has a relatively high electron saturation drift velocity and low relative 
permitivity, implying potential for high frequency performance. However, set against the virtues of the material are the 
disadvantages associated with material quality. GaN substrates are not readily available and the lattice mismatch of GaN to 
the different substrate materials commonly used means that layers typically contain between 108 and 1010 threading 
dislocations per cm2. Further, several types of electron traps occur in the device layers and have a significant effect on GaN 
devices. In the search for greater power and speed performance, the consideration of different aspects that severely limit the 
output power of GaN FETs must be accounted for. It is found that presence of trapping centers in the GaN material is the 
most important phenomenon which can effect on current collapse in output drain current of GaN MESFET. This effect was 
recently experimentally investigated in GaN MESFET and was observed that the excess charge associated with the trapped 
electrons produces a depletion region in the con-ducting channel which results in a severe reduction in drain current [4]. 
The effect can be reversed by librating trapped electrons either thermally by emission at elevated temperatures or optically 
by photoionization. There have been several experimental studies of the effect of trapping levels on current collapse in GaN 
MESFET. For exam-ple, Klein et al. [5-6] measured photoionization spectroscopy of traps in GaN MESFET transistors and 
calculated that the current collapse resulted from charge trapping in the buffer layer. Binari et al. [7] observed decreases in 
the drain current of a GaN FET corresponding to the deep trap centers located at 1.8 and 2.85 eV. 
 
In this research paper, we report a Monte Carlo simulation which is used to model electron transport in wurtzite GaN 
MESFET including a trapping centers effect. This model is based upon the fact that since optical effect can emit the trapped 
electrons that are responsible for current collapse, the incident light wavelength dependence of this effect should reflect the 
influence of trap centers on hot electron transport properties in this device. This article is organized as follows. Details of 
the device fabrication and trapping model which is used in the simulated device are presented hereunder and the results 
from the simulation carried out on the device are interpreted in the following.  
 
Model, device and simulations 
An ensemble Monte Carlo simulation has been car-ried out to simulate the electron transport proper-ties in GaN MESFET. 
The method simulates the motion of charge carriers through the device by fol-lowing the progress of 104 superparticles. 
These particles are propagated classically between colli-sions according to their velocity, effective mass and the prevailing 
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field. The selection of the propaga-tion time, scattering mechanism and other related quantities, is achieved by generating 
random num-bers and using these numbers to select, for example, a scattering mechanism. Our self-consistent Monte Carlo 
simulation was performed using an analytical band structure model consisting of five non-parabolic ellipsoidal valleys. The 
scattering mech-anisms considered for the model are acoustic and polar optical phonon, ionized impurity, piezoelec-tric and 
nonequivalent intervalley scattering. The nonequivalent intervalley scattering is between the Γ1, Γ3, U, M and K points. 
The parameters used for the present Monte Carlo simulations for wurtzite GaN are the same as those used by Arabshahi for 
MESFET transistors [8-9]. The device structure illustrated in figure 1.a is used in all simulations. The overall device length 
is 3.3 µm in the x-direction and the device has a 0.3 µm gate length and 0.5 µm source and drain length. 
 
The source and drain have ohmic contacts and the gate is in Shottky contact in 1 eV to reperesent the contact potential at 
the Au/Pt. The source and drain regions are doped to 5 × 1023 m-3 and the top and down buffer layers are doped to 2 x 
1023 m~3 and 1 x 1022 m~3, respectively. The effective source to gate and gate to drain separation are 0.8 yum and 1.2 
yum, respectively. The large dimensions of the device need a long simulation time to ensure convergence of the simulator. 
The device is simu-lated at room temperature and 420 K. In the interests of simplicity it is assumed that there is just a single 
trap with associated energy level Ex in all or just part of the device. Further, it is assumed that only electrons may be 
captured from the conduction band by the trap centers, which have a capture cross-section an and are neutral when 
unoccupied, and may only be emitted from an occupied center to the conduction band. We use the standard model of carrier 
trapping and emission [9-10]. 
 
For including trapping center effects, the following assumption has been considered. The superparticles in the ensemble 
Monte Cario simulation are assumed to be of two types. There are mobile partióles that represent unbound electrons 
throughout the device. However, the partióles may also un-dergo spontaneous capture by the trap centers distributed in the 
device. The other type of super-particles are trapping centers that are ñxed at the center of each mesh cell. As illustrated in 
figure l.b, each trap center has the capacity to trap a finite amount of mobile electronic charge from partióles that are in its 
vicinity and reside in the lowest conduction band valley. The vicinity is defined as exactly the área covered by the electric 
field mesh cell. The finite capacity of the trapping center in each cell of a specific región in the device is set by a density 
parameter in the simulation programme. The simulation itself is carried out by the following sequence of events. First, the 
device is initialized with a specific trap which is characterized by its density as a function of position, a trap energy level 
and a capture cross-section. Then at a specific gate bias the source-drain voltage is applied. Some of the mobile charges 
passing from the source to the drain in each timestep can be trapped by the centers with a probability which is dependent on 
the trap cross-section and partióle velocity in the cell occupied at the relevant time t. The quantity of charge that is captured 
from a passing mobile partióle is the product of this probability and the charge on it. This charge is deducted from the 
charge of the mobile partióle and added to the fixed charge of the trap center. The emission of charge is simulated using the 
emission probability. Any charge emitted from a trap center is evenly distributed to all mobile partióles in the same field 
cell. Such capture and emission simulations are performed for the entire mesh in the device and information on the 
ensemble of partióles is recorded in the usual way. 
 

RESULTS 
 
The application of a high drain-source voltage causes hot electrons to be injected into the buffer layer where they are 
trapped by trap centers. The trapped electrons produce a depletion región in the channel of the GaN MESFET which tends 
to pinch off the device and reduce the drain current. This effect can be reversed by any factor which substan-tially increases 
the electrón emission rate from the trapped centers, such as the elevated temperatures considered previously. Here we 
consider the effect of exposure to light. 
 
There have been several experimental investiga-tions of the influence of light on the device char- acteristics. Binari et al. 
[6] were the first to ex-perimentally study the current collapse in GaN MESFETs as a function of temperature and illu-
mination. They showed that the photoionization of trapped electrons in the high-resistivity GaN layers and the subsequent 
return of these electrons to the conduction band could reverse the drain current collapse. Their measurements were carried 
out as a function of incident light wavelength with valúes in the range of 380 nm to 720 nm, corresponding to photon 
energies up to 3.25 eV which is cióse to the GaN band gap. Their results show that when the photon energy exceeds the 
trap energy, the electrons are quickly emitted and a normal set of drain characteristics is observed. 
 
To examine the photoionization effect in our simulations, the thermal emission rate efn was changed to efn+ e°, where e° ~ 
o"°f is the optical emission rate, with a°, the optical capture cross-section and $ the photon flux density given by: where I is 
the light intensity, v is the radiation fre-queney and A is the incident light wavelength. Our modeling of photoionization 
effects in GaN MESFETs is based on parameters used by Binari and Klein [5-7]. The simulations were all carried out for 
two different deep trap centers, both with a concentration of 1022 m-3, and with photoioniza-tion threshold energies at 1.8 
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and 2.85 eV and capture cross-sections of 6× 10-21 m2 and 2.8 ×10-19 m2, respectively. A fixed incident light intensity of 
5 Wm-2 at photon energies of 2.07 eV and 3.1 eV is used. The simulations have been performed at a sufficiently high 
temperature (420 K), for both thermal and optical emission, to be significant as well as at room temperature. Figure 2a 
illustrates the effect on the drain current characteristics of exposure of the device to light at room temperature. The GaN 
MESFET has a deep trap center at 1.8 eV and is illuminated at a photon energy of 2.07 eV. It can be seen that in the light 
the I-V curves generally exhibit a larger drain current, especially at higher drain voltages, reflect-ing the fact that the 
density of trapped electrons is much lower. 
 
Simulations have also been performed at 420 K for a device with deep level traps at 2.85 eV. The simulation results in 
figure 2b for illumination of a photon energy of 3.1 eV are compared with the collapsed I-V curves in the absence of light. 
Comparison of figures 2a and 2b shows that the currents are generally higher at 420 K and that the light has less effect at 
the highest temperature. 
 

CONCLUSION 
 
The dependence upon light intensity (exposure) of the reversal of current collapse was simulated in a GaN MESFET for a 
single tapping center. Traps in the simulated device produce a serious reduction in the drain current and consequently the 
output power of GaN MESFET. The drain current behav-ior as a function of illumination with photon en-ergy was also 
studied. Our results show that as the temperature and photon energy are increased, the collapsed drain current curve moves 
up toward the non-collapsed curve due to more emission of trapped electrons. 
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ABSTRACT 
 
This project presents the overall design of Home Automation System (HAS) with low cost and wireless 
system. This system is designed to assist and provide support in order to fulfill the needs of elderly and 
disabled in home. Also, the smart home concept in the system improves the standard living at home. . The 
switch mode and voice mode are used to control the home appliances. The video feedback is received in the 
android application which streams the video of IP- Camera. The main control system implements wireless 
technology to provide remote access from smart phone. The design remains the existing electrical switches 
and provides more safety control on the switches with low voltage activating method. The switches status is 
synchronized in all the control system whereby every user interface indicates the real time existing switches 
status. The system intended to control electrical appliances and devices in house with relatively low cost 
design, user-friendly interface and ease of installation. 
 
Key Words: control, installation, method, remote access, safety, switches, technology  
 
 
 

INTRODUCTION 
 
The “Home Automation” concept has existed for many years. The terms “Smart Home”, “Intelligent Home” 
followed and has been used to introduce the concept of networking appliances and devices in the house. Home 
automation Systems (HASs) represents a great research opportunity in creating new fields in engineering, and 
Computing. HASs includes centralized control of lighting, appliances, security locks of gates and doors and other 
systems, to provide improved comfort, energy efficiency and security system. HASs becoming popular nowadays 
and enter quickly in this emerging market. However, end users, especially the disabled and elderly due to their 
complexity and cost, do not always accept these systems. Due to the advancement of wireless technology, there are 
several different of connections are introduced such as GSM, WIFI, and Bluetooth. Each of the connection has their 
own unique specifications and applications. Among the four popular wireless connections that often implemented 
in HAS project, WIFI is being chosen with its suitable capability. The capabilities of WIFI are more than enough to 
be implemented in the design. Also, most of the current laptop/notebook or Smartphone come with built-in WIFI 
adapter. It will indirectly reduce the cost of this system. 
 

LITERATURE REVIEW 
 
As per our survey, there exist many systems that can control home appliances using android based phones/tablets. 
Each system has its unique features. Currently certain companies are officially registered and are working to 
provide better home automation system features. Following models describes the work being performed by others. 
Our designed system has application layer prototype. The application is able to synthesize the speech data with 
the help of Google Voice Reorganization. The synthesized data are analyzed and further processing is carried out. 
In layman words, our design system provides features of controlling the home appliances using voice commands. 
 
 
The use of socket programming is performed to connect the android application with the raspberry pi. This further 
adds security to our system. The data are received only by the server at the specified port and data are further 
analyzed. Our project is different in a sense it has its own software level application to control the home 
appliances. 
 
Block Diagram: 
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Proposed System: 
The android OS provides the flexibility of using the open source. The inbuilt sensors can be accessed easily. We 
have built an application with following features. Android Phone acts as a client and data are sent via sockets 
programming. 
 

1. Switch Mode 

2. Voice Mode 

3. Video Mode 
 
Switch mode uses the radio buttons that are used to control the home appliances. The radio button sends the status 
of the switch. 
 
Voice Mode is used to control the home appliances using voice command. Using the inbuilt microphone of 
Smartphone, the application creates an intent that fetches the speech data to the Google server which responds with 
a string data. The string data are further analyzed and then processed. 
 
Video Mode shows the video stream of the room. The captured video is streamed at the android application. 
All the devices are connected to a common network. Smartphone, raspberry pi and IPcamera are connected to the 
common network Router is used to create a common network. 
 
Wi-Fi Adapter is used to connect raspberry pi to the network. Raspberry pi is used to maintain the server. The pi 
collects the data analyses it and further activates GPIO pins as necessary. The GPIO pins of raspberry pi are 
connected to the relay. Relay switch are used to connect the home appliances. 
 
IP Camera 
This security camera can offer you the freedom to get your home or business surveillance via network anytime and 
anywhere. It comes with alarm function, when somebody appears on the camera under alarm function, it will take a 
picture or sound the alarm and email the pictures to you immediately. IP camera can be used in various places, such 
as warehouse, office, supermarket, and doorkeeper and so on. 
 
IP camera is incorporated with following features. 

1. Inbuilt Microphone and Mic. These provide two way communications between remote user and the person 
standing in front of camera. 

2. Alarm Service Setting provides the features of alarm while detecting unauthorized movement of user. 

3. File Transfer Protocol Setting and Email Setting Provides the features of emailing the video stream or 
images at the regular interval of time. 
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Advantages of Wi-Fi over other wireless technologies like Bluetooth and ZigBee: 
Bluetooth is generally used for point to point networks and Bluetooth operates at a much slower rate of around 720 
Kbps which is very small for video transfer or moving large amount of data like the image captured from a camera, 
whereas the bandwidth of Wi-Fi can be up to 150Mbps and very ideal for video transmission. 
Wi-Fi is very much secure means of communication than Bluetooth. 
 
Wi-Fi connection to send video, audio, and telemetry operation, while acceptingremote control commands from an 
operator who can be located virtually anywhere in the world. 
 
Robots are already being eyed for obvious tasks like conducting search-and rescue missions during emergencies or 
hauling gear for soldiers in the jungle or woods. The mechanics of the robot uses the concept that has been 
developed to ensure robust navigation, search and transportation in rough terrain. 
 
Scope and Application : 
This system is designed to assist and provide support in order to fulfill the needs of elderly and disabled in home. 
Household appliances can be easily controlled via a Mobile/Tablet. Status of light, fan and other electrical 
appliances can be known. With the help of IP camera, video of rooms or certain area of a house can be recorded. 
This helps to provide security. 
 
Limitations : 
Android devices having lower API version than 16 requires internet access to convert the speech data to string data. 
Currently, the application is made for Android Smart Phones; other OS platform doesn’t support our application. 
 
During voice mode, external noises (voice) may affect our result. The speech instruction that we command in our 
voice mode may not give exact result as expected. 
 
Further Enhancements: 
Looking at the current situation we can build cross platform system that can be deployed on various platforms like 
iOS, Windows. Limitation to control only several devices can be removed by extending automation of all other 
home appliances. Network can be connected to internet and Security cameras can be controlled from other places, 
allowing the user to observe activity around a house or business. Security systems can include motion sensors that 
will detect any kind of unauthorized movement and notify the user. Scope of this project can be expanded to 
many areas by not restricting to only home. 
 

CONCLUSION 
 
The prime objective of our project is to use the Smartphone to control the home appliances effectively. The switch 
mode and voice mode are used to control the home appliances. The video feedback is received in the android app 
which streams the video of IP- Camera. This project is based on the Raspberry pi, Android platform Java and 
Python. These platforms are Free  Open Source Software. So the overall implementation cost is low and can be 
easily configured. User can easily interact with the android phone/tablet. The user can send commands via the 
switch mode or speech mode. The data are being analyzed by the application and are sent over a network. The 
Raspberry pi acts as a server, analyses the data and activates the GPIO (General Purpose Input Output) Pins. The 
GPIO Pins are connected to the relays switch which activated the required home appliances. In this way, 
automation process is carried out. This is a simple prototype. Using this as a reference further it can be expanded 
to many other programs. 
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Introduction:
The introduction of customer friendly technology as a means of 
delivering traditional banking services has become common in recent 
years as a way of maintaining customer loyalty and increasing market 
share. The traditional brick and mortar banks are using technology to 
meet the competitive challenge posed by the online banks, as well as 
reducing the cost of providing services that were once delivered 
exclusively by bank personnel (Mathew Joseph). The internet is 
gaining popularity as a delivery channel in the banking sector as it 
renders location and time irrelevant, and empowers customers with 
greater control of their accounts. Banks achieve cost and efficiency 
gains in a large number of operational areas. (Chanaka Jayawardana. 
Paul foley).

The base of knowledge is growing and there is now greater 
appreciation of the process germane to healthy relationships, such as 
trust, satisfaction and commitment. Customers end bank relationships 
after an involving process of problems (s) and evaluation. Hence banks 
need to develop relationship management systems and skills.

Rationale for the Study:
Current era of widespread technology enhanced the banks to adopt the 
new features and increased the level of customers to demand more.  
Indian banking sector in the period of post-demonetization facing a lot 
of challenges and found to be continuously involved in developing 
strategies for managing the experiences to retain the existing 
customers, increase their loyalty and satisfaction and provide them a 
better experience. Many companies have seen Customer Experience 
Management (CEM) as a successor to Customer Relationship 
Management (CRM). The Software vendors develop specific 
customer experience management systems software solutions to 
different sectors that help to improve time-to-market for delivering 
more personalized experiences to customers. The companies 
embedded with leading customer experience management solutions 
connect data sources in real time so that companies are better equipped 
to engage customers through personalized experiences, which lead to 
greater customer lifetime value.

The banking experience is the sum of all interactions a customer 
perceives along the entire interactions with the bank personnel, 
information technology components like telephone banking, ATMs, 
deposit machines, kiosks, Internet banking services, mobile banking 
services and so on. The customer experience management in banks 
mainly focuses on providing potential level of proficiency in handling 
customers and delivering an amazing banking experience throughout 
the transactions performed by the customers. Hence the banks invest 
and improve the customer experience for attaining a differentiation 
with other financial institutions in the economy. Ultimately the banks 
in India trending towards decreased number of branches and 
installation of the Information and Communication Technology 
components, introducing innovative financial products such as 
specific loans, diversifying the banking operations i.e. stock brokers, 

mutual funds, insurance, derivatives markets etc. An attempt is made 
in this paper to assess the customer perception on CEM practices 
adopted in banks. 

Review of Literature: 
Rajnish Jain (2017) in his article on customer perception review 
described the relevance of experiential perspective, service experience 
and customer experience to attract, delight and retain customers.  
Customer experience is regarded as holistic interactive process, 
facilitated through cognitive and emotional clues, moderated by 
customer and contextual characteristics, resulting into unique and 
pleasurable or un-pleasurable memories.  Customer experience needs 
to be considered and managed as a holistic strategic process for 
creating customer value, differentiation, customer satisfaction, loyalty 
and competitive advantage.

Adrian Palmer (2010) in his article focused critically to assess the 
conceptual validity of customer experience as a construct and 
proposed a model which integrates inter-personal relationships, 
service quality and brands.  By incorporating emotions and perceptual 
distortion overtime, customer experience overcomes many problems 
associated with static, partial measure of service quality.  The multi-
dimensional, situation-specific nature of customer experience favours 
qualitative rather than quantitative measurement approaches.

Zillur Rahman (2006) in his research article titled Customer 
experience management – A case study of an Indian Bank highlighted 
that loyal customers are considered to be as the key to survival and 
success in many service businesses, in particular in the hospitality, 
insurance, and financial sectors. The study conducted at Indian 
Institute of Technology (IIT) Roorke campus Punjab National Bank 
and State Bank of India, largely catering to the needs of students and 
faculty.   He concluded that on average a majority of the customers are 
satisfied with the present functioning of the bank but would definitely 
be delighted if the bank changed its interface with the customers to 
become more cognitive (intelligent), emotional, physically pleasing 
and well connected.

Objectives of the Study:
Ÿ To analyse the Customer experience management practices in 

select Public and private sector banks.
Ÿ To analyse the impact of CEM at the branch level, towards 

processing speed of the banking transactions.
Ÿ To analyse the impact of CEM on public sector and private sector 

banking strategies. 
Ÿ To draw out conclusions and offer suggestions for more effective 

CEM in banks

Methodology of the Study:
A. Data Sources: The data was collected through both primary and 
secondary sources. The target respondents for this research included 
the customers of the selected branches of  commercial banks i.e SBI & 

KEYWORDS :  Customer experience management, customer interaction, strategic tool, banking industry.

Organizations across the globe have seen Customer Experience Management (CEM) as a successor to the Customer 
Relationship Management (CRM). The current era of widespread technology enhanced the banks to adopt the new 

features and increased the level of customers to demand more. Indian banking sector in the post- demonetization facing a lot of challenges and 
found to be continuously involved in developing strategies for managing the experiences of customers. Banks introduced customer friendly 
technology in the process of developing relationship management systems and skills. The customer experience management in banks mainly 
focuses on providing potential level of proficiency in handling customers and delivering an amazing banking experience throughout the 
transactions performed by the customers. The banks in public and private sectors have been striving hard to attain the positive customer 
perception through effective experience management. This paper is an attempt to identify the customer perception towards customer experience 
management in State Bank of India (SBI) and Housing Development Finance Corporation (HDFC).
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HDFC located in Krishna District, Andhra Pradesh. The data obtained 
through the execution of a questionnaire. 

B. Sampling Procedure: on probability sampling method was used 
specifically judgmental and convenience sampling techniques were 
implemented. The sample size is 528. The questionnaire consists of 
both open ended and close ended with likert scale aiming to measure 
the customer perception towards customer experience management by 
the Indian banks.  

C. Hypothesis: H0: There exists no significant difference between 
Public sector banks versus Private Sector banks and customer 
experience management.

D. Tools used for analysis: The collected data has been applied simple 
percentages, SPSS 16.0 used to calculate ANOVA.

E. Scope and Limitations of the Study: The present study confines to 
CEM practices in select public and private sector banks only. The 
primary data was collected from selected branches of the above banks.

Results and Discussion:

The modern digital age customers have lot of options to perform the 

banking operations due to not only the increase in customer demands 

but because of the widespread adoption of technology.  Today the 

financial institutions in India provide ideal banking experience in 

handling their customers and delivering quality services.    The banks 

tha t  provide  qual i ty  services  and tha t  could  genera te 

positive/favourable customer experience found the customer loyalty, 

satisfaction and advocacy with better retention and greater customer 

life time.  The data collected using a structured questionnaire has been 

analysed and interpreted the customer perception towards the CEM 

practices at public sector and private sector banks. The three different 

perspectives considered in the study include: analysis at branch level, 

on the processing speed of transactions and the strategic aspects.

Customer Experience Management at Bank Branch Level:

The data collected on the above has been analysed and measured 

ANOVA with the help of the SPSS 16.0 and presented in following 

table I.

Table 1 Customer perception towards CEM at Bank Branch Level

Table – II CEM towards processing speed of transactions

ANOVA

Customer Perception towards 
CEM at Branch Level

Sum of Squares df Mean 
Square

F Sig. Accept or 
Reject H0

Length of Usage Between Groups 106.889 1 106.889 140.888 .000 Reject

Within Groups 399.064 526 .759

Total 505.953 527

Location of the Bank Between Groups 37.340 1 37.340 39.211 .000 Reject

Within Groups 500.902 526 .952

Total 538.242 527

Temperature Control Between Groups 7.943 1 7.943 21.262 .000 Reject

Within Groups 196.495 526 .374

Total 204.437 527

Cleanliness Between Groups 1.119 1 1.119 3.021 .083 Accept

Within Groups 194.851 526 .370

Total 195.970 527

Promptness in Attending Requests Between Groups 2.336 1 2.336 5.098 .024 Reject

Within Groups 241.071 526 .458

Total 243.407 527

Courtesy & Politeness of 
Employees

Between Groups 20.883 1 20.883 38.225 .000 Reject

Within Groups 287.359 526 .546

Total 308.242 527

Employee Punctuality Between Groups 13.738 1 13.738 16.767 .000 Reject

Within Groups 430.981 526 .819

Total 444.720 527

Promptness of Complaint 
Recovery

Between Groups 1.047 1 1.047 3.713 .055 Accept

Within Groups 141.588 502 .282

Total 142.635 503

Access to Superiors or Managers Between Groups 3.313 1 3.313 6.285 .012 Reject

Within Groups 277.306 526 .527

Total 280.619 527

Overall Opinion on Processing 
Time

Between Groups .805 1 .805 2.496 .115 Accept

Within Groups 169.648 526 .323

Total 170.453 527

From the above table - 1 it can be interpreted that  the significant value 
is less than p-value (0.05) with respect to the length of using services, 
location of the bank, temperature control, promptness in attending 
requests, courtesy and politeness of the employee, access to the 
superiors or managers and hence the null hypothesis is rejected.  There 
exists significant different between public sector banks versus private 
sector banks.  The significant value is more than p-value for 
cleanliness and promptness of compliant recovery, thus accepted the 
null hypothesis. Therefore there exists no significant difference 

between public sector banks and private sector banks with respect to 
cleanliness and the promptness of attending complaints. 

Customer Experience Management and the Processing Speed of 
Transactions:

The customer perception towards the processing speed of the Pubic 
sector banks and private sector banks has been collected and analyzed, 
which is depicted in table II below.

ANOVA Accept or Reject 
H0Customer experience about the Processing 

Speed of the following transactions
Sum of Squares df Mean Square F Sig.
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Deposit Transactions Between Groups 1.125 1 1.125 6.192 .013 Reject

Within Groups 95.594 526 .182

Total 96.720 527

Withdrawals Between Groups 16.648 1 16.648 62.364 .000 Reject

Within Groups 140.413 526 .267

Total 157.061 527

Loan Transactions Between Groups 3.714 1 3.714 15.232 .000 Reject

Within Groups 128.269 526 .244

Total 131.983 527

Telephonic Inquiries Between Groups .755 1 .755 .824 .364 Accept

Within Groups 482.197 526 .917

Total 482.953 527

Internet Banking Services Between Groups 4.939 1 4.939 13.541 .000 Reject

Within Groups 191.832 526 .365

Total 196.771 527

Mobile Banking Services Between Groups 30.025 1 30.025 69.225 .000 Reject

Within Groups 228.140 526 .434

Total 258.165 527

ATM Services Between Groups 20.315 1 20.315 57.188 .000 Reject

Within Groups 186.850 526 .355

Total 207.165 527

Kiosks or Other Terminals Between Groups 6.784 1 6.784 7.591 .006 Reject

Within Groups 470.033 526 .894

Total 476.816 527

Any other Services Between Groups 7.770 1 7.770 27.371 .000 Reject

Within Groups 149.314 526 .284

Total 157.083 527

Source: Compiled from primary data

Table – III Customer Perception towards CEM and bank strategies

From the above Table II,  the telephonic inquiries variable is found to 

be with a significant value more than the p-value, therefore accepted 

the null hypothesis. Thus  there exists no significant different between 

public sector banks versus private sector banks with respect to 

managing their customer experiences.  But the significant values is less 

than p-value for the deposit transactions, withdrawals, loan 

transaction, internet banking services, mobile banking services, ATM 

services, kiosks and other services hence rejected the null hypothesis. 

It seems there exists significant difference between public sector banks 

versus private sector banks with respect to managing their customer 

experiences with respect to the above services.

Customer Perception towards the CEM  and the Bank strategies:

This paper has also made an attempt to identify the banks strategies for 

maintaining the loyalty, retaining customers through providing 

personalized attention, convenience in processing the transactions, 

extending the services after bank hours, timely updates on policy 

changes or interest rates.  It is also identified that there exists no 

significant difference between public sector banks and private sector 

banks reliabilities and providing the updates about policy changes or 

interest rates as the significant value is less than p-value and accepted 

the null hypothesis.  But in providing personnel attention, convenience 

in processing the bank transaction and providing services after banking 

hours there exists significant difference between public sector banks 

and private sector banks as the null hypothesis is rejected. The data 

collected has been analyzed and interpreted which is  shown in the 

following Table.

ANOVA

Customer perception towards 
CX Mgt.

Sum of Squaresdf Mean Square F Sig. Accept or Reject 
H0

Reliability of Banks 
transactions

Between Groups .390 1 .390 1.950 .163 Accept

Within Groups 105.156 526 .200

Total 105.545 527

Personalized Attention of the 
Bank Employees

Between Groups 9.928 1 9.928 26.397 .000 Reject

Within Groups 197.822 526 .376

Total 207.750 527

Convenience in Processing 
Transactions

Between Groups 60.728 1 60.728 85.694 .000 Reject

Within Groups 372.755 526 .709

Total 433.483 527

Providing of services after 
Banking hours

Between Groups 4.992 1 4.992 5.122 .024 Reject

Within Groups 512.636 526 .975

Total 517.629 527

Updates on Policy Changes or 
Interest Rates

Between Groups 1.961 1 1.961 1.402 .237 Accept

Within Groups 735.970 526 1.399

Total 737.932 527
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Conclusion:

The banking industry is changing very fast, and the market competition 

has become very tough. The society has huge expectations from the 

banking industry, because being the service industry banking industry 

is the backbone of the country's economy. Banks have to serve the 

customers in the best possible way to sustain the market. In order to 

meet the customer requirements banks have adopted the technology 

and making their efforts to leverage the advantage of technology. 

Banks are putting more focus on customer experience management 

and considering the CEM as a strategic tool. With the help of CEM 

banks can analyse the customer and understand their requirements. In 

fact customer experience is an interaction between an organization and 

a customer. The efficiency of the organization in CEM shall determine 

its success. Customer experience is the internal subjective response 

customers have to any direct or indirect contact with the organization.

An analysis of customer experience management in public and private 

sector banks at the branch level, regarding processing speed of 

transactions, and CEM as a strategic tool in this paper led to certain 

conclusions. The study of select branches of State Bank of India and 

HDFC revealed that there exists some difference with regard to 

customer experience between public and private sector banks, whereas 

the experience remains same relating to promptness in complaint 

delivery, reliability in services, and timely updates. Banks shall carry 

out sufficient empirical studies to broaden and also for implementing 

customer experience management as a tool in the developing field of 

marketing. 
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ABSTRACT 
 
The women characters in her novel seem to be left without the freedom to act and they remain solely in the field 
of hallucination, mere fantasy to be dreamt and loved. Manju Kapur in Difficult Daughters projects the image of 
the rebellious, but stoic women ultimately breaking the customary confines in the backdrop of conformist 
narrative thread. Manju Kapur in her works, presents women who try to establish their own self. In Difficult 
Daughters, virmati, in her pursuit of identity, who is also the focal character of the novel, revolts against 
convention. The very name of the Man-ju Kapur is one of the best known celebrated post-independ-ence writers 
exploring sociological and psychological sensitive issues. Kapur tries to explore the insight or human psyche of 
her protagonist Virmati, torn between desire for love and duty towards family. Thus, conflicting internal and 
external experi-ences, pressures and expectation produce worries. The nov-el “Difficult Daughters’’ are a 
connotation to a point that a woman, who tries to search for self, is recognized as a diffificult daughter in the 
family and the society. A woman is “new” if her basic concerns are deeper than purely seeking equality with 
men, asserting her own persona and insisting upon her own rights as a woman. The woman today has her own 
quest for self-discovery and self-fulfillment. A woman is trying now to be her own gravitational force, be-yond 
the pull of patriarchy. Manju Kapur’s novel Difficult Daughters is a story of a daugh-ter’s journey back into her 
mother’s aching past. It spans the genres of literature and history and falters in both. The dream of sovereignty 
and decolonization were portrayed clearly. The incidents like orgies of rape and murder, staged in the name of 
freedom. Difficult Daughters is a story of three generations of women: Ida, the narrator, who is a divorcee. 
Virmati, her mother, who marries an already married professor for love, and Kasturi, her grandmother, who 
come to terms with a difficult daughter, Virmati. This was not a fictional family, but the story of a real, middle 
class home with fathers, mothers and brothers and sis-ters that one had seen and lived with. Merging them 
together was the background of the Partition, which 50 years later seems to be the breakpoint event in modern 
India.  
 
Key Words: family, generation, identity,  marriage, men, patriarchy, society, values, women 
  
 
 

INTRODUCTION 
 
Difficult Daughters is about the saga of three generations set during the partition times, no doubt Manju Kapur‟s 
protagonists are essentially women and their quest for identity but we in the course of this paper would be looking at the 
men also ,for both men and women constitute a family and carry the proverbial „family name forward‟. The family 
compromises of Lala Diwan Chand who has two sons Suraj Prakash and Chander Prakash .The men Suraj is married to 
Kasturi and Chander Prakash is married to Lajwanti .Essentially the story is of three generations- Kasturi (the mother of 
Virmati), Virmati (the main protagonist), and Ida (the daughter of Virmati). The third generation is the protagonist of 
the book Virmati and her life. It is only Virmati who is the difficult daughter in the prosperous merchant family of Lala 
Diwan Chand. While in the generation of Kasturi, womans role was confined to childbearing and kitchen work, the 
generation of Virmati …..breaks away from the tradition bound limits of Indian women. (Milhoutra 164) Fortunately 
she is saved and Indumati is married off to Inderjeet in the name of the family name and honour. Virmati then is sent to 
Lahore for further studies. As Jaideep Rishi points out in his essay: "Kasturi unknowingly becomes the voice of 
patriarchy. She holds those values as ideals which patriarchy has taught her to be so and when her daughter rebels 
against such values she takes it to be a rebellion against her own self." (Rishi 2) She believes in the patriarchal 
assumptions about the superior worth of male experience because during Kasturi s formal schooling, it was never 
forgotten that marriage was her destiny. After she graduated, her education continued at home. 
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She is married to Prof Harish and their daughter Ida opens this books narrative. Lala ji has a jewelry shop and a mill and 
he hoped that his sons would continue his work. “Lala Diwan Chand was vehemenently opposed to any kind of division 
in the family…….his property he refused to divide. He had worked all his life to make it grow, and he was not about to 
halve and quarter it now” (DD,25).Even after the division of the family into two units lalaji had given clear instructions 
that his sister would be looked after „with the dignity and respect that was her due‟(DD,28).His sister was clearly 
thankful for it was her brother who had given her a home after she was widowed at the age of fourteen. Indeed the joint 
family structure can be a blessing for the old who are looked after and get companionship, the children who have the 
support and help of both the elders and the youngsters and the ill and sick are looked after. The Professor, Harish 
Chandra had come back to India from England only for the sake of his mother, „her death would be on his head if he did 
not come back‟(DD,33) so family pressure made him come back. It is again purely family customs that postpone 
Virmati‟s marriage to Inderjeet due to deaths and rather than sit at home she joins college, she is inextricably drawn to 
the Prof who woes her on the pretext that his wife is not his companion and he yearns for a stimulating intellectual 
partner. Virmati is caught between familial and romantic love. Her family has been shown to be taking all the important 
decision of her life on her behalf, still they don‟t understand her love for the Professor. 
 
Dishonouring her family name she takes the step to commit suicide rather than get married So Virmati‟s attempt at 
suicide is an insult to Kasturi and through her to the family name. Luce Irigaray in her essay "And the one doesn‟t Stir 
without the other," points out how the daughter becomes the image of her mother, "…if I leave, you lose the reflection 
of life, of your life." (4). Kasturi could not understand why her daughter did not want to get married and have a family 
She believed "A woman‟s shaan is in her home." Dr. Ruby Milhoutra says: 
 
Her mother tried to ensure her future happiness by the impeccable nature of her daughter‟s qualifications. She was 
going to please her in- laws… (DD,57) 
 
Virmati revolting against deep rooted family traditions marries the professor and comes and stays with the professor's 
family which compromises of his first wife, mother-in-law, sister-in-law and children. Although Virmati succeeds in 
marrying the Professor, yet her marriage proves to be a disaster. She has to live as a second wife and under the hostile 
gaze of Ganga, her husband s first wife. She loses all identity. Only her mother-in-law accepts her to some extent and 
that too at the behest of her son. During her conjugal life Virmati feels that it would have been better if she had not 
married Harish. “I should never had married you” (DD, 212). After some time she suffers a miscarriage. Sometimes 
Virmati blames herself to be responsible for the destruction of Ganga‟s life. 
 
Virmati blooms into a „New Woman where she displays her strength of mind in overcoming her dejection. She is 
“strong to bear the pain, silently, without anyone knowing” (DD, 91). She is still struggling to establish her identity and 
to gain self-assertion. Though Virmati frees herself from the old shackles, she becomes a new woman. She represents 
the modern woman torn between desire for self and her helplessness. After her first sex encounter with Harish, she tries 
to justify by saying that there was no point in foolishly denying it on the basis of an “outmoded morality” (DD, 114). 
The novel also explores the problems of women in a male dominated society. Born out of typical Indian family, Virmati 
is caught between tradition and modernity. It results only in self-alienation and she becomes a symbol of female 
imagination, responding to pressures and The family structure at the Professors house is as oppressive as it was in her 
own home, their too she had to fight to get her mother‟s love and here also the constant struggle to get the Professors 
love and attention. And yet she was amazed at her former roommate Swarna Lata‟s efforts to participate and help to 
bring about change and be a part of the change. She asks Virmati to come and demonstrate against the Hindu code bill 
“Men don't want family wealth to be divided among women. Say their sisters get dowry, that's their share, and the 
family structure will be threatened, because sisters and wives will be seen as rivals, instead of dependents who have to 
be nurtured and protected. As a result women will lose their moral position in society! Imagine!”(DD,232).Virmati can 
only envy her as obviously these activities did not prove to be a threat to her marital life and family structure. There is 
constant negotiation with the family setting. 
 
Ida, Virmatis daughter and the books narrator understands their family structure .She says “when I grew up I was very 
careful to tailor my needs to what I knew I could get. That is my female inheritance. That is what she tried to give me. 
Adjust, compromise, adapt .Assertion, though difficult to establish, is easy to remember.”(DD, 236) Mrs Kapur herself 
asserts that “conflict between mother and daughter is inevitable and I suppose I was a difficult daughter. The conflict 
carries on through generation because mothers want their daughters to be safe. We want them to make the right choices-
„right in the sense that they are socially acceptable. My mother wanted me to be happily married; I want my daughters 
to have good jobs.” (Bala and Chandra 107) 
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Ida becomes the typical daughter of a „difficult daughter‟ Virmati. She could not develop an understanding with her 
mother during her lifetime and after Virmati‟s death this realization engulfs her with guilt. Ida sets on a journey into her 
mother‟s past in search of a woman she could know and understand. Ida rebels against Virmati reject her own 
womanhood and follows her own whims. But even though she experiences a strong bond with her mother, “without her 
I am lost, I look for ways to connect” (DD 3). 
 
The story of Virmati is basically a story of Manju Kapur s own mother. She acclaimed that the heroine of her writing is 
her mother in an interview with Jo Stimpson, I based my first novel on her. I admire her fighting spirit, her generosity, 
her capacity to endure. She irritated me when she was alive, but now I see these things more clearly. I think of her every 
day (One Minute With: Manju Kapur).The act of setting out a quest and then to write out the mother s life keeps Ida 
connected with her mother. It would be appropriate to say that Ida longs for her mother even after her death. 
 
In her next book Manju Kapur, once again goes back to her theme of three generations residing in one house, the 
women existing within the joint family set-up. Home is about the home of Lala Banwari Lal, a patriarch who firmly 
believes in living in a joint family. He is the head of the family and runs a sari shop in Karol Bagh. He has two sons- 
Yashpal and Pyarelal, and a daughter Sunita, who is married. Anupama Chowdhury says, 
 
“Home reveals a disturbing home truth that joint families can both destroy and preserve our maturity, individuality and 
mental progress”.(Chowdhury,33) 
 
The novel focuses on three female characters- Sona, (daughter-in-law of Banwari Lal), Rupa, (Sona‟s sister) and Nisha 
(Sona‟s daughter)-who claim their identity in their own ways. The story begins with two sisters: one is good looking 
and the other merely plain. The beautiful elder Sona is married to the elder son of Banwari Lal while the younger one, 
Rupa is attached to a junior Government officer of less value. At the initial stage the story revolves around the life of 
Sona and Rupa before it focuses on the whole family. 
 
Each sister thinks that the other is luckier and each one has more difficulties than the other. Rupa has only a husband 
and a father-in-law in the family whereas Sona‟s is a joint family. The only tension of Rupa‟s life is a wicked tenant 
who lives upstairs in their house. He refuses to pay his rent on time. They have already spent a lot of money on the case 
to evict him. Rupa and her husband, Prem Nath remain childless couple throughout the story. But she is lucky enough 
because she is not subjected to bear the taunts of in-laws for having no child. Like Sona, after passing two years, Sona 
is still not pregnant. Her mother-in-law comments her occasionally, “What can you know of a mother‟s feelings? All 
you do is enjoying life, no sorrow, only a husband to dance around you”. (H,18) Sona performs every duty as a 
daughter-in-law as she is trained from an early age to love, serving and obey her in-laws. Meanwhile, Yashpal‟s 
younger brother, Pyarelal gets married to Sushila. Their marriage is appreciated by all the family because it is arranged 
by the parents. Sushila brings a huge dowry with her including a scooter, fridge, cooler, double bed and sofa. Sona 
realizes what she has not realized in three years of her marriage. She feels herself inferior to Sushila, as Sona‟s parents 
did not give her dowry at the time of her marriage. 
 
The new married couple starts living upstairs where Sona wishes to shift. But the system of joint family remains same. 
All take their meal together only. The family believes, “Separate kitchens led to a sense of mine and yours, 
dissatisfaction, emotional division, and an eventual parting of the ways”. (H,12) 
 
Sona struggles to have children in order to establish her place in the family and rejects the responsibility for Vicky, the 
orphaned son of the daughter of the family. Sona finally gives birth to a baby girl. Everybody is happy because “It is 
good to have a girl in the house”. (H,35) Girl is considered as Lakshami for the traditional family. “And now the womb 
has opened,‟ continued Rupa, „a baby brother will come soon.” (H,36) The boy child is seen as „Kul-Ka-Deepak‟. 
Sona‟s delivery of her next progeny, a son is enjoyed and welcomed more than the first. Sona‟s mother-in-law declared, 
“Now I can die in peace”. (H,41) As both of her sons now have their sons and they can hold their head high in the 
society. Due to this gender differentiation, the family never let Nisha go outside and play with her brothers. 
 
The family of Banwari Lal is traditional and patriarchal. They believe that men work out of the house, and women 
within. His two sons follow the ways of their father without any question. The head of the house, Banwari Lal, is ready 
to do anything for the honor of the family and to maintain its unity. He believes, “United we stand, divided energy, time 
and money are squandered”. (H,7) At first his principles are challenged by his elder son, Yashpal, who falls in love with 
a customer and then marries her. The opposition of the „love marriage‟ is the very feature of traditionalism. Further 
Sona‟s childlessness and later Nisha‟s empowerment is also considered as shameful. They believe that a girl is 
supposed to find satisfaction in the performance of her duties in the varied role of mother, daughter, sister, and 
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daughter-in-law. The home is „Karma-Bhoomi‟ and for a woman to aspire life beyond the limits of the home is 
unnatural. Malti Mathur asserts, “Any woman who wished to give up the security and safety of the confines of the home 
for an uncertain, unsafe identity outside, are looked upon as no less than a Jazebel”. (Mathur 85) 
 
Nisha, the main protagonist and the daughter of Yashpal and Sona, emerges as a self-dependent woman in the novel. 
She refuses to reconcile with the patriarchal and male dominated family structure and tries to make her own individual 
identity. She spends a congested childhood where she is not allowed to play or go out by her own choice. She is 
provided with nice dresses and everything else yet, “unfortunately her outfits did not match her inclinations,‟ I want to 
play in the park,‟ she whined periodically”. (H,53) 
 
Manju Kapur has portrayed the confused growing up years of Nisha in a heart rending manner as Nisha is sexually 
abused by her cousin Vicky in the early stage of her life. It affects the child psychologically and mentally. She thinks 
silently that, “she had done something dirty”. (H,59). Rupa believes there is something at their home which is 
frightening and disturbing the innocent mind of Nisha. Rupa is sent to her aunt‟s house. Her aunt Rupa, and her 
husband, take full care of Nisha. 
 
In the traditional family of Banwari Lal‟s, girl‟s education is considered secondary. But Nisha‟s education begins 
properly at her aunt‟s house. Her uncle, Prem Nath helps her in her studies and spends much time in telling her stories 
and lessons. A change appears in Nisha‟s behavior after she leaves her own home. Her aunt and uncle try to talk on the 
issue of Vicky with Nisha‟s father. But no one in the family is ready to believe in such tales about Vicky, whom they 
consider like their own child. 
 
During Nisha‟s education, her brother‟s get married. Now it is Nisha‟s turn. Her mother knows that she is manglik and 
it is not as easy to find a manglik boy for her. Nisha is told to keep fasts for her future husband by her mother. Nisha is 
of modern thinking and does not believe in traditional beliefs. She is not ready at all to spend her whole day without 
food and water like her mother. As the family believes in superstitions, Nisha is also forced again to keep „Kava 
Chauth‟ fast for the long life of her husband. 
 
Nisha has been influenced by her Maasi‟s updated thinking of life.The lady believes in practical ways of life and thinks 
of her sister, “There was an age for everything, and when the child should be thinking of studies, she was forcing her to 
think of husbands”. (H,95) Nisha‟s stay with them has conditioned her mind according to the ways of her uncle and 
aunt. Rupa has a business of pickles; Nisha sees her mentor in her aunt and wants to lead a life like her. 
 
Sona does not understand her daughter Nisha very much similar to Kasturi in Difficult Daughters, where Kasturi, the 
mother of the protagonist Virmati, stands opposed to her daughter‟s happiness and wishes. Both Kasturi and Sona are 
the forces of patriarchy within their homes; the opposition does not come so openly from the male members as it does 
from their own mothers. They are unable to understand their daughter‟s feelings and rather expect them to follow the 
traditional role of women in a family. Sona says, “This girl will be our death. My child, born after ten years, tortures me 
like this. Thanks God your grandfather is not alive. What face will I show upstairs?” (H,198) The traditional mother 
wants her daughter to be like her. For her doing kitchen work is more important than studies. The main concern of Sona 
is Nisha‟s marriage. Throughout Ajay‟s marriage, Sona wants Nisha to look beautiful so that any boy or his family may 
choose her. When Nisha returns home after living for a long time with her aunt, Sona discovers with horror that at the 
age of sixteen, Nisha does not know how to cook. “What can Rupa have been thinking of? I assumed she was teaching 
you everything she knew,‟ Sona grumbled. You take half an hour to peel ten potatoes. How will you manage in your 
future home?”(H,125) 
 
Nisha always protests in return, “Masi says there is always time to learn cooking, but only one time to study” (H,125) 
The girl always tries to defend herself and her aunt. This clash between Nisha and Sona is a clash between tradition and 
modernity. The mother wants her daughter to be rooted in the tradition that would make her life worth having. “Roop, I 
would never had imagined you, of all people, filling the girl‟s head with rubbish. This is the life of a woman: to look 
after her home, her husband, her children, and give them food she has cooked with her own hands. Next you will be 
saying she should hire a servant”. (H,126) 
 
Social structure conditions one‟s thinking. A person becomes that, under which circumstances he or she lives. We see 
that two real sisters- Sona and Rupa, born in the same house, are totally different in their thinking after their marriage. It 
is result of the atmosphere of their new families One considers a working woman as emancipated individual, while for 
the other it is shame. One protests, “Times are different now” while the other defends by saying that “We are traditional 
people. Tradition is strong with us. So is duty”. (H,123) 
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During first year of her college, Nisha comes across a boy, Suresh, at the bus stop. She falls in love with Suresh but in 
her mind she always reminds herself of the patriarch set up of her home and yet “As they rode towards metamorphosis 
in Kamala Nagar, she felt she was entering a phase from which there was no turning back.” (H,149) Kapur brings out 
some disturbing home truths in this novel which still exist in our society and is a very part of social structure. In her 
interview with J. Dadyburjor Farhad she asserts that this novel is based on real facts. 
 
“I teach in an all girls college (Miranda House College, Delhi) and „Home‟ was first conceived in response to the home 
situations of some of my students who came from conservative backgrounds”. (Farhad) 
 
Once her family comes to know she is not allowed to go out. The only ray of hope is again her aunt and uncle. With her 
uncle Prem Nath, she plans to meet Suresh. At first her uncle consoles the girl, “His family should have met your 
family”, for Nisha, it is a traditional approach, so she answers back, “Uncle this is the modern age”. (H,202) finally they 
go to meet him in a restaurant. Their meeting results in the destruction of her hopes and love. After three years of 
thinking that Suresh is her is her future, now Nisha has to adjust the idea of another man in his place. Now starts 
Nisha‟s journey towards emancipation. She wants to do something valuable. She complains, “Why should I sit at home 
every day waiting for proposals?” (H,226) she further wants to do fashion designing course. She wants to be 
economically independent. It is her first step towards empowerment. Her idea of working and earning is bitterly 
opposed by her mother. 
 
Manju Kapur seeks freedom for the Indian woman but within the Indian socio-cultural values. She always bears the 
process of oppression and gender differentiation within the institution of the family and the male centered Indian 
society. Nisha is a victim of gender discrimination when she feels that she can‟t work outside like her brother. She 
requests her father, “If only you could take me with you, Papaji,” she continues, “I have seen girls working in shops. 
Why should it be Ajay, Vijay and Raju? There must be something I too can do” (H,268). This reveals her inner quest 
for independent existence and self-identity. She counts herself equal as her brothers. She denies the patriarchal system. 
At her request, her father allows her to join a play way school, near her home. Instead of going to shop and attending 
the customers it is the better option for her. But soon Nisha feds up with children at the school and leaves the job. 
Another example of woman submission has been presented by Manju Kapur through Nisha‟s struggle to adopt the 
profession of her own choice. The author has depicted through the character of Nisha that it is not easy for a woman to 
choose the profession of her own choice. In order to do so, she has to struggle a lot in her life. Society deprives her of 
this right just because of her being a woman. Tradition bound society has made certain restrictions and laws which she 
is not allowed to cross over. Working in shop is not considered to be a good profession for a woman. 
 
Focusing on the change of women‟s position, Manju Kapur has presented the changes in the moral foundations of the 
Banwari Lal‟s family. The novel touches the realities of life in which owing to the modernization the „old fashioned‟ 
shop of Banwari Lal is replaced by modern type mirror‟s showroom and the „home‟ is fragmented into flats. Anita Sethi 
in her review of Home writes, 
 
“As tradition battles with transition, the older members of the Banwari Lal family struggle to adapt to the seismic 
changes rippling through the country, from Nisha restyling herself with a new haircut and clothes to buildings being 
bulldozed to make way for chandeliered shops”. (Anita) 
 
Nisha defies the social structure and defines womanhood entirely in different terms that suit her aspirations. She does 
not dance to the tunes of conventions and wishes to live a carefree life. With the help of her father, she starts her own 
business, a boutique, named „Nisha‟s Creations‟. First time in her life she feels proud as “Her father was trusting her as 
he would have trusted a son”. (H,291)She takes money from her father to start the business but she vows to return every 
single penny to her father. She hires a tailor on monthly pay and collects material for suits from her father‟s shop. Her 
friends and customers like her suits and dresses. She gets heavy orders and becomes a successful and known 
„businesswoman‟ of the Karol Bagh market. She is now economically emancipated. She has thrown the social codes to 
the wind and wants to display her talent and is ready to take up any challenge. 
 
Nisha proves to be a responsible working businesswoman. Her boutique starts shining in the Karol Bagh very soon. She 
is very conscious regarding her workers, the raw-material for dresses and the genuine prices. Within a year she returns 
half the money loan to her father. She keeps an eye on the workers. In her absence, she arranges her mother, Sona, to 
look after the workers. She is very much alert about her status as a reputed businesswoman. She bears no negligence in 
her work and says, “My reputation will be spoilt. Do you know how competitive the market is?” (H,294) 
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Meanwhile Nisha‟s marriage is fixed with Arwind As Clara Nublie has pointed out in Danger of Gender : 
 
“Being a woman in modern india means to be entrapped into the inescapable cage of, „being a woman-wife-mother‟,” 
(Clara 12) 
 
Same is fated in Nisha‟s life. She is closed inside her home after her marriage. Her sister-in-law, Pooja, takes over her 
business. In the institution of marriage Nisha‟s husband never shares anything, personal or professional, with her. He 
does not understand her desires and aspirations. Therefore, we can say that marriage, the promised end in a traditional 
society, becomes an enclosure that restricts a women‟s movement. Nisha was like a flying bird that has been prisoner in 
the cage of social norms. Within a month of her marriage, she conceives. During her pregnancy, she seeks to go to the 
shop. Her husband and mother-in-law do not appreciate her idea of going out during these days. Even her modern aunt, 
Rupa, consoles her, “You know beti; You can always start a business you have shown a flair for it. But this time with 
your baby, this will not come again”. (H,334) 
 
Same thing is highlighted by Clara Nublie for an Indian woman, “Marriage must be followed by motherhood”. (Clara 
24) 
 
Nisha delivers twin-one girl and one boy and becomes a complete woman according to the frame of society. Malti 
Agrawal in “Manju Kapur‟s Home: A Chronicle of Urban Middle Class in India” observes, “Manju Kapur‟s depiction 
of her heroine, her travelling the labyrinth of rules and regulations of traditional middle class milieu and stepping out to 
start earning for her existence are superb. A girl in Indian family is whining under the burden of patriarchy. She while 
living in her home feels herself homeless-shelter less. She strives to explore space for herself. She tries to be self-reliant 
in order to survive”. 
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ABSTRACT 
 
This study was conducted to determine the biopesticidal potential of extracts of some desert plants against 
mortality of three stored grain pests Tribolium castaneum Herbst., Rhizopertha dominica Fab. and 
Callasobruchus chinensis Linn. The study was done by treating them with various formulations of different 
parts (leaf, stem, root and fruit) of plants Aerva tomentosa Linn, Peganum harmala Linn. and Fagonia critica 

Linn. using ether extract, aqueous extract and aqueous suspension at various dose concentrations of 1, 
2.5, 5 and 10%. The plant parts of P.harmala caused 60-80% mortality while of other two plants 
resulted in 30-50% mortality of the insect among plant parts stem was observed to be least effective while 
leaf was found to be most effective in causing mortality of the insects. 
 
Keywords: Phytochemicals, Biopesticides, Botanicals, Plant Extracts, Mortality, natural 
 
 
 

INTRODUCTION 
 
Biopesticides are certain type of pesticides derived from natural materials like animals, plants and bacteria. 
They are considered to be important part of IPM (integrated pest management programme) because they are 
substitute to synthetic pesticides. Throughout history plant products have been successfully exploited as 
insecticides, insect repellents and insect antifeedents. Research reveals that extracts prepared from plants have 
variety of properties including insecticidal activity. 
 
Plants are like natural laboratories where a great number of chemicals are biosynthesized and infact they may be 
considered the most important source of chemical compound . More than 2000 species of plants are known to 
possess some insecticidal properties. 
 
In recent years, the use of synthetic, organic insecticides in crop pest control programmes around the world has 
resulted in damage to the environment, pest resurgence, pest resistence to insecticides and lethal effect on non-
target organisms. The present research has been carried out to evaluate the efficacies of some desert plants in 
stemming the damages to rice, wheat and pulses caused by some grain pests. Pest reduces the grain weight, 
nutritional value and germination of stored grains. Infestations also causes contamination, odour that reduces the 
quality of grains and make it unfit for human consumption. Botanicals are basically secondary metabolites that 
serves as a means of defence mechanism of plants to withstand the continuous selection pressure from the 
herbivore predators and other environmental factors. Several groups of phytochemicals from plants such as 
alkaloids, steroids, terpenoids, essential oils and phenolics from different plants have been reported previously for 
their insecticidal activity. At present, phytochemicals make up to one percent of world’s pesticides market [3]. The 
research is based on to offer the people an effective, low cost, sustainable and environment friendly pest 
management strategy. 
 

MATERIALS AND METHODS 
 
The pest insects selected for the study were reared in the laboratory at a temperature of 28+2C and 70 % RH. 
The plants Aerva tomentosa, Peganum harmala Linn; Fagonia cretica, Linn; were collected from Bikaner, 
Rajasthan and its vicinity. The different parts viz leaf; stem; root and fruit were separated and shade-dried and then 
used for preparation of extracts. Aqueous suspension, aqueous extract and ether extracts of 1, 2.5, 5 and 10% 
concentrations were prepared. The experimental insect sets were treated with these extracts and mortality was noted 
along with these sets normal and control sets were also maintained. The results were statistically analyzed using 
ANOVA and t- test. 
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RESULTS AND DISCUSSIONS 
 
This paper sheds light on important plants having pesticidal efficacy and their activities against agricultural 
products . 
 
The percent adult mortality of three have been presented in figures 1-3. No adult mortality was observed in normal 
sets while in control sets in case of T.castaneum and R.dominica, it was 10% and in case of C.chinensis, it was 
16.66%. Among insects the percent mortality of C.chinensis was significantly (P<0.01) greater than the mortality 
of T.castaneum and R.dominica in most of the experimental sets. 
 
With respect to the effect of different plants, it was observed that P.harmala was most effective causing 
significantly high mortality (60 – 80%). A significantly high adult mortality in T.castaneum was also caused by 
the treatment of leaf, root and fruit of F.cretica (40 – 60%) In case of R.dominica significantly high mortality was 
caused by the treatments of all parts of F.cretica (25 – 35%) while of C.chinensis by the treatments of leaf of 
F.cretica. 
 
The adult mortality was observed to have a direct relationship with the concentration of the formulations being 
more when treated with the extracts of 10% concentration as compared to lower doses. Overall observation showed 
that the treatments of 10% extract of plant P.harmala resulted in highest mortality (60-80%) of three insect species. 
The results are in conformation with the findings of Singh et al (1988) [6] who reported that refined and crude 
soyabean oil at 0.5ml/100g of pigeonpea causes 100% adult mortality of Callasobruchus chinensis within one day 
as compared to lower doses of 0.25 and 0.10 ml/gm causing 40 – 60% adult mortality. The population of 
Callasobruchus chinensis was observed to be more effectively reduced when edible oils were applied at 3ml/kg of 
grains as compared to 0.5ml/kg by Begum and Quinones (1991) [1]. Sharma et al (1989) [7] also reported 70% and 
64% mortality in Rhizopertha dominica and Sitophilus oryzae respectively, at a low dose of 0.5g/100g grain, 
reaching to 100% in both insects at as dose of 3.0g/100g of grains. Khanam et al. (1990)[4] used ether extracts of 
leaves of Vitex negundo, Poltgonum hydropiper and Aphanamixis polystachya against Tribolium confusum and 
found that four greatest doses of all the three extracts caused highest mortality. 
 
Extracts of many plant species possess insecticidal properties which result in the mortality of the insects and 
therefore play a major role in the pest management strategies. The results of present investigations revealed that 
the treatments of one or other plant parts in the form of some extracts at a certain dose concentration resulted in 
significantly high adult mortality. The extract of P.harmala at 10% concentration was found to be most effective. 
 
The study further revealed that besides P.harmala the extract of A.tomentosa and F.cretica also influenced adult 
mortality suggesting the toxic properties of these plants. Although, in case of T.castaneum and R.dominica, the leaf 
and root formulations were found to be effective but in case of C.chinensis, all plant parts resulted in significant 
increase in adult mortality. This could be due to variable concentration of the toxic substances in different plant 
parts. T.castaneum and R.dominica being sturdy beetles as compared to C.chinensis are effected only by those plant 
parts possibly containing high concentration of toxic substances while C.chinensis was sensitive to the treatments 
of even those plant parts which have low concentration of toxic substances. The present findings are in agreement 
with the earlier works of Mathur et al. (1985) [5] who observed 70–80% mortality in Callasobruchus chinensis 
on black gram after five days of treatment with different plant products. A similar result was observed by Das 
(1986) [2] against Callasobruchus chinensis. Su et al (1991) [8] used calamus oil against stored product pest 
Sitophilus zeamais, Tribolium castaneum, Oryzaephilus surinamen and Rhizopertha dominica and reported to 
cause mortality ranging from 89.5% to 100%. The results revealed that all the tested materials had repellent and 
lethal effect against the tested pest as compared to untreated check. They can be mixed with other synthetic 
pesticides and also enhances their actions. 
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ABSTRACT 
 
The retail industry has contributed to the economic growth of many countries and is undoubtedly one of the 
fastest changing and dynamic industries in the world. This is slowly giving way to international formats of 
retailing. Service quality is a measure of how an organization delivers its services compared to the 
expectations of its customers. Customers purchase services as a response to specific needs. A company with 
high service quality offers services that match or exceed its customers' expectations. Service quality has been 
identified as a tool to improve retailers performance in the market through increasing value for the 
consumer and as a means to ensure consumer satisfaction, retention, and patronage. The five dimensions are 
Physical Aspect, Reliability, Personal Interaction, Problem Solving and Policy, found satisfied customers of 
retail sector have high extent of usage and intentions to repurchase in future. The objective of this study is to 
identify the factors influence while selecting the retail outlet and to analyse RSQS dimension of the retail 
outlet. The data was collected from 153 respondents through a well-structured questionnaire. The data 
collected from the customers are analysed using the statistical tools like percentage analysis, Correlation. 
 
Key Words: business, customer, correlation, expectations, service, quality, retail outlet 
 
 
 

INTRODUCTION 
 
Service quality is a measure of how an organization delivers its services compared to the expectations of its 
customers. Service quality is considered very important because it leads to higher customer satisfaction, 
profitability, reduced cost, customer loyalty and retention. Retail Service Quality Scale (RSQS) with five 
dimensions: Physical Aspect, Reliability, Personal Interaction, Problem Solving and Policy developed by 
Dabholkar. In the prevailing globalized economic scenario the consumers have ample opportunities to select any 
shop for buying good quality products. In an acutely competitive atmosphere it is important and challenging for the 
retailers to attract the customers to sustain and to promote theirbusiness. The five dimensions are Physical Aspect, 
Reliability, Personal Interaction, Problem Solving and Policy, found satisfied customers of retail sector have high 
extent of usage and intentions to repurchase in future. Those firms expecting to create and sustain advantages over 
competitors in this market should be seeking to deliver a superior and service quality. 
 

REVIEW OF LITERATURE 
 
Oyeniyi and Abiodun (2018) studied on Nigerian departmental stores and highlighted that RSQS dimensions had 
significant relationship with store‟s customer satisfaction. There are limited studies available regarding the 
measurement of service quality and its relation with customer satisfaction of multi-brand retail in Indian context. 
That is why; the present study was conducted to measure retail service quality in terms of customer perception of 
multi-brand retail stores. 
 
Jasmine Nimako (2012) validated service quality dimensions that are applicable to the mobile telephony industry 
(MTI) in Ghana. Confirmatory Factor Analysis (CFA) is used to identify the core latent dimensions that 
significantly identify service quality. The data were collected from 1000 customers from four mobile telecom 
operators using a self-administered structured questionnaire. The result shows that four emerged dimensions that 
are relevant to Ghana‟s MTI service quality were categorized as Tangibles, Customer relations, Image and Real 
network quality. Cronbach alpha reliability for all items under the dimensions indicated a high value of 0.918. The 
study suggest that all other service providers in Ghana Mobile Telephony industry could appropriately us/e the 

derived instrument items for measuring service quality. It accomplishes that apart from the popular SERVQUAL, 
alternative service quality model could be useful in determining service quality relevant to MTI. 
 

http://stradresearch.org/
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Bhat & Singh (2015) gave an overview regarding the service quality and also validated and re- examined the retail 
service quality scale (RSQS) given in the context of the Indian grocery retail stores. The data we recollected from 
100 respondents of two national retail grocery stores in Jalandhar district of Punjab using purposive sampling 
technique. The Indian rural consumer was not able to differentiate between service dimensions that are associated 
with reliability and store policy. An assessment showed that the items in both dimensions have a common 
characteristic. The RSQS was validated using reliability test, confirmatory factor analysis and structural equation 
modelling in the Rural Indian Context. 
 
Chan & Tan (2018) developed a model for testing customer experience by linking service quality dimensions and 
store attributes. The data were collected from 194 community pharmacies customers in Peninsular Malaysia. The 
sample were selected using stratified random sampling technique. The result showed that security, reliability and 
store attributes (store convenience and store atmosphere) have direct impact on the dimensions of service quality 
across different service-based providers. The result showed that reliability and store attributes of the pharmacies are 
thekey significant predictor of      customer emotional experience among customers. 
 
Rajesh Babu (2013) examined the retail service quality in Kanya kumari District. The data was collected from 250 
respondents of ten different retail shoppers. The instrument used to assess service quality dimension is the one 
developed by Dalholkar et al. (1996). This paper examines five important retail service quality dimensions as 
„Personal Interaction‟, „Reliability‟, „Policy‟, „Physical Assets‟ and „Problem Solving‟. The results disclose that 
Nagercoil and Marthandam are better in providing retail service quality than the retail outlets located in 
Kanyakumari District. 79 The important demographic variables of retail service quality among the target customers 
was their age, education and occupation. 
 
OBJECTIVES 

I. To identify the factors influence while selecting the retail outlet. 
II. To analyse RSQS dimension of the retail outlet. 

III. To examine the customer loyalty. 
 

RESEARCH METHODOLOGY 
 

Methodology is defined as “a body of methods, rules and postulates employed by a discipline”, “a particular 
procedure or set of procedures” or “the analysis of the principles or procedures of inquiry in a particular field”. In 
this research, descriptive research design is used to analyze investor preference. 
 
DATA COLLECTION METHOD: 
The direct structured type of data collection method was used for data collection purpose. 
 
Primary Data: 
The primary data was collected through a questionnaire. 
 
Secondary Data: 
The secondary data was collected from the company journals, reports, magazines and materials obtained from 
the mutual fund product head in regional office. 
 
RESEARCH DESIGN 
The design followed in this study is descriptive research design. Descriptive type of research is basically used to 
determine the frequency with which something occur and categorize information. 
 
SAMPLING DESIGN 
The sampling unit selected for the survey was the investors. The technique used to collect the data is the simple 
random sampling technique. 
 
SAMPLE SIZE 
The data was collected from 153 respondents through a well-structured questionnaire. 

/ 
STATISTICAL TOOLS USED: 
In this article the researcher uses simple percentage method and chi-square test. 
 

Table: 1Respondent’s preferred Store 
 

Store Frequency Percent 
Lifestyle 58 37 

http://stradresearch.org/
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Trends 16 11 
Pantaloons 43 28 
Westside 24 16 
Max 12 8 

 
Interpretation: 
From the above table, 37% of the respondents preferred Lifestyle and 28% of the respondents preferred 
Pantaloons. 

 
Table: 2 :Demographic Profile of the Respondents 

 
Gender Frequency Percent 

Male 75 49 
Female 78 51 
Total 153 100 
Income per year Frequency Percent 
Less than 4 lakhs 18 12 

4-6 lakhs 36 23 
6-8 lakhs 42 27 
8-10 lakhs 34 22 
Above 10 lakhs 23 15 

Total 153 100 

Age Frequency Percent 
Less than 25 years 42 27 
26-35 years 43 28 
36-45 years 43 28 

46 years and above 25 17 

Total 153 100 
/ 

Interpretation 
From the above table it is interpreted that51% of the respondents are female and 49% of the respondents are 
male. 28% of respondents annual income is 6-8 lakhs and 23% of respondents annual income is 4-6lakhs, 56% of 
respondents comes under the age group of 26-45 years. 
 

SERVICE QUALITY DIMENSIONS OF THE STORE 
 

Table: 3 Mean score for service quality dimensions of the store 
 

 
 
Stores 

Store reliability Discount &  
promotion 

Problem  solving Personal 
interaction 

Physical aspects 

 
Mean 

 
Mean 

 
Mean 

 
Mean 

 
Mean 

 
Lifestyle 
Trends 
Pantaloons 
Westside 
Max 

 
4.0476 

 
2.7684 

 
4.4444 

 
3.8070 

 
4.5596 

3.9196 4.6625 2.5833 2.7656 3.8125 

4.0233 4.7442 3.2481 4.6012 3.8605 

4.0714 3.7750 3.0417 3.7604 4.3333 

4.0952 3.8333 2.1111 2.2292 4.0833 

http://stradresearch.org/
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Interpretation: 
The result indicates that Lifestyle offers good Store reliability (M=4.047), Problem solving (M=4.44), Personal 
interaction (M=3.8), Physical aspects (M=4.5) and low Discount & promotion (M=2.7). Pantaloons offers high 
Store reliability (M=4.02), Discount & promotion (M=4.74), Personal interaction (M=4.6). Further Problem solving 
(M=3.2) and Physical aspects (M=3.8). Westside offers high Store reliability (M=4.07) and Physical aspects 
(M=4.333). Further Discount& promotion (M=3.77), Personal interaction (M=3.76) and Problem solving (M=3.04). 
Trends offers high Discount & promotion (M=4.66) further Store reliability (M=3.9) Physical aspects (M=3.81) and 
low Personal interaction (M=2.76) and Problem solving (M=2.58). Max offers high Store reliability (M=4.09) and 
Physical aspects (M=4.08) further Discount & promotion (M=3.83)and low Problem solving (M=2.11) and 
personal interaction (M=2.21). 
 
Association between customer satisfaction and loyalty 
Null hypothesis: Customer satisfaction does not influence loyalty. Alternative hypothesis: Customer satisfaction 
influence loyalty. 
 

Correlation for Service quality and customer satisfaction 
 

 Satisfaction Loyalty 

Satisfaction 1  

 
Loyalty 

.314** 

.000 
1 

                                  **Correlation is significant at the 0.01 level (2-tailed). 
 
Since, significant value is <0.05 null hypothesis is rejected and accepting the alternative hypothesis. So, Satisfaction 
of customers influences loyalty. 
 

FINDINGS 
 

1. Gender-wise classification that 49 per cent respondents are male and remaining 51 percent respondents are 
female. 

2. The highest percent of respondents preferred Lifestyle (37%) and Pantaloons(28%) further Westside (16%), 
Trends(11%) and Max (8%).reveals that Pantaloons is preferred moreby females (17%) than males (11%) 

3. Age wise classification of retail store reveals that Lifestyle and Pantaloons are preferred by all the age group 
people, Trends, westside and max are mostly preferred by less than 25 years and 26-35 years age group 
people. 

4. Lifestyle is mostly preferred by the people of income group 6-8 lakhs, 8-10 lakhs and above 10 lakhs, 
Trends andmax are mostly preferred by the people ofincome group less than 4 lakhs and 4-6 lakhs, Westside 
is mostly preferred by thepeople of income group less than 4 lakhs,4-6 lakh and 6-8 lakhs. 

5. Lifestyle offers good Store reliability, Problem solving, Personal interaction, Physical aspects and low 
Discount & promotion. 

6. Pantaloons offers high Store reliability Discount & promotion, Personal interaction. Further Problem solving 
and Physical aspects. 

7. Westside offers high Store reliabilityand Physical aspects. Further Discount & promotion, Personal 
interaction and Problem solving. 

8. Trends offers high Discount & promotion further Store reliability Physical aspects and low Personal 
interaction and Problem solving. 

9. Max offers high Store reliability and Physical aspects further Discount & promotion and low Problem solving 
and personal interaction. 

10. The Service quality dimension is highly correlated with customer satisfaction. So Service quality 
 

CONCLUSION 
 
As service quality can be the foundation to all retail business success, retailers have to make frequent checking 
from time to time to observe and identify the areas of service quality factors that may be responsible for satisfying 
and retaining customer. Measuring service quality, providing quality services, and satisfying the customer in retail 
business is a massive task as they offer the combination of services and products. The study attempts to examine 
the retail service quality dimensions and its impact on customer loyalty in apparel retail stores. 
 

 
 



       International Journal of Enhanced Research in Educational Development (IJERED)  
ISSN: 2320-8708, Vol. 6 Issue 4, July-August, 2018, Impact Factor: 3.015   

Page | 36 

REFERENCES 
 
[1]. Basu, R, Guin, K & Sengupta, K 2014, „Do apparel store formats matter to Indian shoppers?‟, International 

Journal of Retail & Distribution Management.Volume 42, Issue 1, pages 6-21 
[2]. Bhat, S., & Singh, J. P. (2015). Validation and re-examination of retail service quality scale (RSQS) in the 

context of Indian grocery retail stores. Journal of Retailing and Consumer Services, 22(6), 556- 564. 
[3]. Chan, S. J., & Tan, C. L. (2018). A model linking store attributes, service quality and customer experience: A 

study among community pharmacies in Peninsular Malaysia. International Journal of Economics and 
Management, 10(2), 321-342. 

[4]. Dr Naveen Prasadula A Review of literature on A study on retail service quality & its impact on customer 
loyalty in apparel. 

[5]. Dabholkar, PA 1996, „Consumer evaluations of new technology-based self-service operations: an investigation 
of alternative models‟, International Journal of Research in Marketing. Vol. 13, No. 1, February 
1996.Pg.No:29. 

[6]. Oyeniyi, O., & Abiodun, A. J. (2018).Measuring retail service quality in Nigerian departmental stores. 
International Journal of Business and Finance Research, 2(1), 37-45. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

/ 

http://stradresearch.org/


      International Journal of Enhanced Research in Management & Computer Applications 

ISSN: 2319-7471, Vol. 7 Issue 7, July-2018, Impact Factor: 3.578  

Page | 30  

Smart Room Using IOT 
 

P.L. Ramesh1, T. David Johnson2, S. Sesha Talpa Sai3 

 

1,2,3K.B.N. College (Autonomous), Vijayawada-520001, Andhra Pradesh, India 
 
 
 

ABSTRACT 
 
In this proposed framework Human body temperature, Light Ward Resistor (LDR) are created as sharp 
sensors for controlling clever room gadgets. Keen sensors get input, particularly inhabitants' data, from human 
body. The data can be utilized to change room Gadgets right on time as per people's wants, in assumed point 
causing control. This suggests the usage of PC and information development for control of home contraptions 
successfully. It is a computerization of the home, housework or family development. Home automation may join 
united control of Light, Machines, Temperature and diverse systems, to give improved solace. Comfort, 
imperativeness profitability and security. This is winding up progressively more standard well- ordered in light 
of its different central focuses. This can be cultivated by neighborhood frameworks organization or wi-fi. This 
paper goes for organizing a fundamental home computerization application on Arduino through scrutinizing the 
subject of Email and the estimation for the identical has been made in python condition which is the default 
programming condition given by Arduino. Results exhibit the compelling utilization of proposed figuring. LEDs 
were used to demonstrate the trading action. 
 
Keywords: IOT, temperature, Arduino, LDR, machines, resistors, utilization 
 
 
 

INTRODUCTION: 
 
The Arduino Nano is fairly, entire, and breadboard-all around dealt with board dependent on the ATmega328P 
(Arduino Nano 3.x). It has commonly a similar dauntlessness of the Arduino , yet in a substitute pack. It needs just a 
DC control jack, and works with a Downsized B USB accomplice rather than a standard one.A LDR is an area that has 
a (variable) obstruction that changes with the light power that falls upon it. This engages them to be utilized in light 
distinguishing circuits. Light penniless resistors, LDRs or photo resistors are as often as possible used in circuits where 
it is fundamental to see the vicinity or the part of light. Uninvolved Infrareds sensors (IRs) are electronic devices which 
are used in some security ready structures to distinguish development of an infrared transmitting source, when in doubt 
a human body. Infrareds sensors (IRs) are electronic devices which are used in some security ready systems to perceive 
development of an infrared creating source, generally a human body.A temperature sensor is a gadget, for the most part, 
a thermocouple or RTD that suits temperature estimation through an electrical standard.A thermocouple (T/C) is passed 
on using two outstanding metals that make electrical voltage in direct degree to changes in temperature.  
 
The Arduino code is in all actuality unmitigated old c without all the header part (the consolidations what not). when 
you press the 'request' get, the IDE saves the present report as Arduino.c in the 'lib/make' list then it calls a make record 
contained in the 'lib' document. II. INTERNET OF THINGS It is the network of physical devices,vehicles,and other 
items embedded with electronics, software, sensors,and connectivity which enables these things to connect, and 
exchange data. The Internet of Things (IoT) is portrayed by ITU and IERC as a dynamic worldwide arrange 
establishment with self-structuring limits reliant on standard moreover, interoperable correspondence traditions where 
physical and virtual"things" have characters, physical characteristics and virtual personalities, use clever interfaces and 
are reliably organized into the information orchestrate. Over the span of the latest year. Telecom executives consider 
that Machine-to-Machine (M2M) and the Inter-net of Things are transforming into a middle business focus, uncovering 
basic improvement in the amount of related inquiries in their frameworks. Contraption fabricates e.g. concerning 
wearable contraptions anticipate a full new business divide towards amorebroad apportionment of the IoT[13]. These 
investigation results are right now supporting into headway, and a movement of sections are open, which could 
supportively be manhandled and updated by the market[8]. The Internet of Things may before long be an ordinary of 
every day life, with a huge number of articles interconnected. "Shrewd" gadgets, hardware, machines and foundation 
are making open doors for mechanization and for cooperation progressively[11]. The board will talk about potential 
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advantages of the Internet of Things in different divisions and spotlight on the best way to assemble trust in this rising 
innovation, cultivate interoperability, and advance effective and boundless correspondence frameworks and 
administrations[8]. Success Factors: The Internet of Things (IoT) keeps on producing a colossal measure of energy in 
IT and business circles. Individuals are everything except winded over the open doors that are at our doorstep— and all 
things considered The IoT speaks to a noteworthy development open door for organizations—one that CIOs should 
start seeking after now, while the segment is as yet creating. Relief of engineering framework divergences through a 
typical architecture structure for associated framework characteristics and interoperability. 
 
LAYERED ARCHITECTURE: 

Fig.1. IoT Layered Architecture Characteristics of IoT: 
 

1. Interconnectivity: concerning the IoT, anything can be interconnected with the overall information and 

correspondence structure. 

2. Things-related administrations: The IoT is fit for giving thing-related advantages inside the impediments of things, 

for instance, security protection and semantic consistency between physical things and their related virtual things 

[14].With the ultimate objective to give thing- related organizations inside the goals of things, both the headways in 

physical world and information world will change. 

3. Heterogeneity: The contraptions in the IoT are heterogeneous as subject to assorted hardware stages and 

frameworks. They can interface with different devices or organization arranges through different frameworks. 

4. Dynamic changes: The conditions of gadgets change progressively e.g.: sleeping what's more, arousing, related and 

additionally isolates and also the setting of devices including region and speed. In addition, the amount of contraptions 

can change logically. 

5. Enormous scale: The amount of contraptions that ought to be managed and that talk with each other will be 

something like a demand of size greater than the device related with the present Internet. 

 
THEORETIC ALANALYSIS  

 
Arduino Uno (Component description): 
The Arduino Uno is a microcontroller board dependent on the ATmega328. It has 20 advanced i/p or o/p pins a 16 MHz 
resonator, a USB association, a power jack and a reset catch. 
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Fig.2. Arduino Uno 
 
pH sensor: 
This sensor is used for finding the quality of water whether it is in acidic or basic in nature by finding the pH value of 
water. 
 

 
Fig.3. PH Sensor 

 
GSM module: 
GSM is a versatile correspondence modem; it is remains for worldwide framework for portable correspondence 
(GSM).GSM is an open and computerized cell innovation utilized for transmitting portable voice and information 
administrations works at the 850MHz, 900MHz, 1800MHz and 1900MHz recurrence groups[10].The computerized 
framework has a capacity to convey 64 kbps to 120 Mbps of information rates. 

 
 

PROJECT HARDWARE AND IMPLEMENTATION 
 
The Arduino code is if all else fails unmitigated old c without all the header part (the joins what not). when you press 
the 'join' get, the IDE saves the present record as Arduino.c in the 'lib/make' list then it calls a make report contained in 
the 'lib' vault. This make report copies Arduino.c as prog.c into 'lib/tmp' including 'wiring lite.inc' as its begin. this 
action makes the Arduino/wiring code into a certified c record (called prog.c). After this, it copies most of the 
records in the 'middle' list into 'lib/tmp'. these records are the usage of the different arduino/wiring headings adding to 
these archives adds course to the language .The middle reports are reinforced by pascal stang's procyon avrlib that is 
contained in the 'lib/avrlib' list Now the code contained in lib/tmp is set up to be arranged with the c compiler contained 
in 'mechanical social events'. In case the make task is successful, by then you'll have prog.hex sorted out to be 
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downloaded into the processor 

 
 

SIMULATION/EXPERIMENTAL RESULTS : 
 
 

 
CONCLUSION AND RECOMMENDATIONS 

 
The present workgrow about IoT based splendid home for power and security the administrators. Work gives full 
control and seeing of home mechanical assemblies like fan, light persistently checking. Android versatile is anything 
but difficult to utilize, so controlling and checking part is straightforward for Customer. Moreover application offers 
security to the home. This work uses two sensors, one is PIR sensor for development distinguishing proof in like 
manner light will be on/off and other is temperature sensor, it is used to keep the home temperature pleasant to the 
human. Both sensor coordinate giving reasonable life. An IoT Keen Home Framework (IoT SHS) is sorted out which 
can give the remote control to remarkable home through favorable, infrared (IR) additionally in like way with PC/PC. 
The controller used to structure the IoT SHS is WiFi based microcontroller. Temperature sensor is given to demonstrate 
the room temperature and desire the customer if it's relied on to execute the obliged air structure ON or. The arranged 
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IoTSHS is to be interfaced through trades with the things leveled out through the power scattering box. Exactly when a 
banner is sent from IoTSHS, by then the hand-off will partner or separate the thing leveled out. 
 
The organized IoT splendid home system can moreover give remote controlling to the all inclusive community who 
can't use PDA to control their machines along these lines, the arranged IoTSHS can benefits the whole parts in the 
overall population by giving pushed remote controlling to the sharp home.  
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ABSTRACT 
 
The core objective of the study is to determine the impact of strategic human resource management on 
environmental performance. The authors studied the relationship between strategic human resource 
management, internal environmental concern, organizational citizenship behavior for the environment, and 
environmental performance. The study made three main contributions. They are it linked EM and HRM in 
order to better understand how firms are able to achieve environmental performance. It is noted that ‘‘the topic 
of environmental sustainability” is not reflected in the research agendas of most areas of management 
scholarship. By providing original data, this study helps to fill this gap, it formulated clear and specific relation 
between the roles played by frontline employees’ and environmental performance and identified the influence of 
managers as one factor to implement the regulations concerned with environmental performance. In the study, 
it is assured that managers can play an active role. In particular, internal environment orientation was identified 
as possible moderating variable in the relationship between SHRM and pro-environmental behavior at work. 
The research is highly significant because of the above reasons and contributed new concept about the clear 
relationship between human resource management and environmental performance. 
 
Keywords: human resource management, environmental performance, behavior, variable 
 
 
 
 

RESEARCH DESIGN AND METHODOLOGY 
 
Hypotheses are formulated to draw expected relations between SHRM, OCBE, internal environmental orientation and 
environmental performance. The Study uses mediation and moderation techniques to test the hypotheses. Data are 
collected through separate questionnaires developed for the TMT members, the CEOs, and frontline workers. Such a 
multiple-source design is the best approach to reduce systematic measurement errors and common method biases 
according to the authors. Beside, large field studies were carried out to collect responses from top management team 
(TMT)members (e.g., HR managers), chief executive officers(CEOs), and frontline workers by extensive interview. 
These obtained data are valuable to answer the question raised in the objective of the study. 
 
A wide range of methods like case studies, correlation or predictive research were used for examining the relationship 
between HRM and EM. However, the authors of this research preferred quantitative research and the study used 
mediation and moderation techniques to test its hypotheses. The validity of the collected data and the methods are 
properly evaluated by appropriate techniques. The validity and significance of the independent variables are 
successively evaluated by appropriate software and methods as to the claims of the researchers. 
 
There are several limitations of the study which can be noted for future researchers as claimed by the authors. One 
limitation is that subjective measures of environmental performance were employed. Although perceptual measures are 
often used in many literatures, it is possible for discrepancies to exist between subjective measures and the 
environmental information released by firms. Therefore, research could corroborate the results by employing objective 
measures of environmental performance. Furthermore, the study is dependent on employees ‘perspectives, the 
researchers examined OCBE derived only from SHRM. This does not mean that OCBE is the sole most important 
mediating factor underlying SHRM—environmental performance process. So, future examination combining strategic 
process and employee involvement may help to draw a more comprehensive picture of the overall effect of SHRM on 
environmental performance. Another limitation of the study confessed by the researchers is that it tested the proposed 
model at only one point in time. They sought for further longitudinal research to explore the process by which SHRM 
impacts the environmental performance of firms. Finally, the examined institutional environment is unique to China. 
This may limit the generalization of the conclusions on institutional effects elsewhere in the world. 
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According to the claims of the authors, the research is ethically conducted in which the collected information and the 
finding of the study have no intention to cause damage to anyone. With the permission of top management teams, the 
researchers invited the firm’s TMT members, CEOs, and frontline workers to respond to three separate questionnaires. 
The authors recruited and trained interviewers to conduct onsite interviews because this method is more likely to 
generate valid information. Participants were informed of the goal of the survey, assured of the confidentiality of their 
answers, and given some amount of a cash gift. Therefore, it is possible to say the research is conducted ethically. 
 

RESULT OF THE RESEARCH 
 
The core objective of the research is to determine the impact of human resource management on environmental 
performance. After gathering and analyzing data, the study came up with the following results: 
 

1. SHRM has a significant and positive effect on OCBE. The variable SHRM has a significant and positive effect on 
environmental performance 

2. However, the effect of SHRM is positive but not significant while the effect of OCBE is positive and significant. 
3. The authors found that OCBE fully mediates the relationship between SHRM and environmental performance. 
4. The effect of internationalization is positive. 
5. The variable SHRM has a significant and positive effect on OCBE. Moreover, internal environmental orientation 

has a positive and significant effect on OCBE. 
6. The interaction term between internal environmental orientation and SHRM. 
7. This suggests that the positive effect of SHRM on OCBE is more likely to be observed in firms with a high level 

of internal environmental orientation. 
8. Finally, it is possible to conclude that human resource management affects environmental management and 

performance. Alternatively, it is possible to say environmental performance can affect the effectiveness of human 
resource management. However, the generalization of the finding and applicability in other countries or situations 
is in question as stated in the limitation of the research. 

 
OVERALL QUALITY OF THE RESEARCH 

 
There are some strong sides of the research from the overall quality of the research view. For example, 

1. The research is written in clear and stylish manner and the presented information is well organized. 
2. The information is logically presented and the source of data offer sufficient detail. 
3. The authors had clear insight and tried to clear bias and blind spot at each step of the work. 
4. Although the overall quality of the research is found to tilt towards the high quality work, there are some 

weaknesses of the work as well. For example, 
5. As is already mentioned by the authors of the research the research has utilized a method that is not popular in 

the area that might compromise the quality of the work. 
6. The provision of cash for research participants sometimes leads to the acquisition of unreliable data that it 

will put the ethicality issue of the research in question. 
7. The nature of the article with regards to its publication is also not clear. It is not made clear on which 

volume and which number of Springer it is being published. It is also not clear whether it is a research article 
published in a peer reviewed journal or not. 

8. Because of the points raised above and many more the overall quality of the article is found to be good which 
needs further improvements to meet the high level of expectation from the scholars in the field. 

 
SIGNIFICANCE OF THE RESEARCH 

 
Now a day, climatic change is the big agenda in the world. Unless firms develop environmentally responsible activities 
and committed to protecting natural envi- ronment, there is no sustainable development. To date, few empirical works 
have explicitly addressed the extent to which strategic HRM (SHRM) stimulates frontline employees’ friendly 
environmental behaviors, enabling firms to improve their environmental performance. 
 
The purpose of the research is to examine the link between HRM and EM by highlighting how employees are involved 
at their own level in helping their companies become greener. Environmental pollution in any country is a serious 
problem. To deal with such pollution, governments have to implement various legislative regulations. Thus, conducting 
a study for environmental protection should provide useful knowledge for firms to do better in EM. In so doing, the 
study made three main contributions: 
 
1. It linked EM and HRM in order to better understand how firms are able to achieve environmental performance. It 

is noted that ‘‘the topic of environmental sustainability” is not reflected in the research agendas of most areas of 
management scholarship. By providing original data, this study helps to fill this gap. 

2. It formulated clear and specific relation between the roles played by frontline employees’ and environmental 
performance. 
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3. Identified the influence of managers as one factor to implement the regulations concerned with environmental 
performance. In the study, it is assured that managers can play an active role. In particular, internal environment 
orientation was identified as possible moderating variable in the relationship between SHRM and pro-
environmental behavior at work. 

 
Generally, the research is highly significant because of the above reasons and contributed new concept about the clear 
relationship between human resource management and environmental performance. 
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ABSTRACT 

 
Artificial sweeteners use in weight loss, diet planning with no calories or low calories. In recent years, they 
are used in over 6000 or more products. This review reveals knowledge about   the history, synthesis, 
brand products and uses of artificial sweeteners. These sweeteners are used instead of sucrose to sweeten 
the product. The artificial sweeteners play an important role in the patient with diabetes, obesity, etc. Now a 
day, the artificial sweeteners are most popular instead of natural sweeteners because of no calories and no 
chances of obesity. 
 
Key words: Artificial sweetener, Aspartame, Saccharin, Neotame, Sucralose. 
 
 
 

INTRODUCTION: ARTIFICIAL SWEETENERS 
 
Artificial sweeteners are many times sweeter than table sugar. Smaller amounts are needed to create the same level of 
sweetness, and which are either not metabolized in the human body or do not significantly contribute to the energy 
content of foods and beverages. Those provide the sweeteners of sugar without the calories and produce a low 
glycemic response. The main reasons for using artificial sweeteners are weight loss, dental care, diabetes mellitus, 
reactive hypoglycemia and low cost. Consumers and food manufacturers have long been interested in dietary 
sweeteners to replace sucrose in foods. [1] These sweeteners are widely used in baked goods, carbonated beverages, 
powdered drink mixtures, jams, jellies and dairy products. [2]This review gives the information about the sweeteners 
such as Aspartame, Saccharin, Neotame, Sucralose, Acesulfame Potassium and Sodium Cyclamate. 
 
Aspartame 
Aspartame is one of the most debated sweeteners. It has been used in 6000 different products. The FDA’s 
approved ADI of aspartame is 50 mg/kg/day. [3] 
 
History 
Aspartame was discovered in 1965 by G. D. Searle when he was studying new treatment for the gastric ulcer. Tetra 
peptide is normally produced in the stomach which was used by the biologist to test new anti-ulcer drug. One of the 
most important steps in the process was to make an intermediate, aspartyl phenylalanine methyl ester to synthesize 
tetra peptide. When the chemist was synthesizing this tetra peptide, accidentally, a small amount of the compound 
landed on the chemist’s hand. without noticing the compound, the chemist licked his finger and discovered a sweet 
taste. He realizes that it was not likely to be toxic. It was the first artificial sweetener that was approved by the FDA 
in 1981 as a tabletop sweetener; in 1996, it was approved as a general-purpose sweetener in all foods and drinks. 
Aspartame is sometimes blended with more stable sweetener saccharin. [4] 
 
Chemistry 
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Under strongly acidic or alkaline conditions, aspartame may generate methanol by hydrolysis. Under more severe 
conditions, the peptide bonds are also hydrolyzed, resulting in free amino acids. [5] Two approaches have been used 
for synthesis of aspartame commercially. In the chemical synthesis, two carboxyl groups of aspartic acid are joined 
into an anhydride, and the amino group is protected with a formyl group as the formamide, by treatment of aspartic 
acid with a mixture of formic acid and acetic anhydride. Phenylalanine is converted to its methyl ester and combined 
with the N-formyl aspartic anhydride; then the protecting group is removed from aspartic nitrogen by acid hydrolysis. 
The drawback of this technique is that a byproduct, the bitter-tasting B-from, is produced when the wrong carboxyl 
group from aspartic acid anhydride links to phenylalanine, with the desired and undesired isomer forming in a 4:1 
ratio. A process using an enzyme from Bacillus thermo proteolyticus to catalyze the condensation of the chemically 
altered amino acid will produce high yields without the B-from byproduct. A variant of this method, which has not 
been used commercially, uses unmodified aspartic acid, but produces low yields. Methods for directly producing 
aspartyl- phenylalanine by enzymatic means, followed by chemical methylation, have also been tried, but not scaled 
for industrial production. [6] 
 
Synthesis 
 

 
 
 

Figure 2. Synthesis of Aspartame 
 
Products containing Aspartame 

Table 1. Products containing Aspartame 
 

Name of Product Content of Aspartame in mg 

Diet soda 225 mg 

Powered drinks 100 mg 

Yogurt 80 mg 

Gelatin dessert 80 mg 

Equal, 1 packet 22 mg 

 
 

Equal NutraSweet 
 

Figure 3. Aspartame containing products 
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Uses 
Under the trade names Equal, NutraSweet and Canderel, aspartame is an ingredient in approximately 6,000 
consumer foods and beverages sold worldwide, including diet sodas and other soft drinks, instant breakfast, breath 
mints, cereals, sugar-free chewing gums, coca mixes, frozen dessert, gelatin dessert, juices, chewable vitamin 
solemnest, milk drinks, pharmaceutical drugs and solemnest, shake mixes, tabletop sweeteners, teas, instant coffees, 
wine colors and yogurt. Aspartame is less suitable for baking than other sweeteners because it breaks down when 
heated and loses much of its sweetness. [7] 

 
Metabolism and Health aspects 
Upon ingestion, aspartame breaks down into natural residual components, including aspartic acid, phenylalanine, 
methanol and further break down products including formaldehyde, formic acid and diketo piperazine (George et 
al. 2010; Trocho et al. 1998). Each of which then metabolized just as it would be if derived from other dietary 
sources and are safe as consumed in normal diets. 
 
Saccharin 
Saccharin is the first and oldest artificial   sweetener   that   has   been used for   over   a century to sweeten 
foods and beverages without adding calories. Saccharin has been approved by FDA for use in more than 100 
countries. Saccharin is an artificial sweetener that has been widely accepted as a sugar substitute. It is three hundred 
to five hundred times sweeter than sucrose and is the most important and widely used sweetener, especially for 
diabetic patients, as it goes directly through the human digestive system without being digested. [8,9] 
 
History 
Saccharin was discovered by Fahlberg & Remsen in 1879 at John Hopkins University. This was found after those 
chemists were researching the oxidation mechanisms of toluene sulfonamide. They were working with coal-tar 
derivatives. During their research, a substance accidentally splashed on Fahlberg’s finger and he noticed the 
substance had a sweet taste, which he traced to the chemical commonly known as saccharin. Saccharin enjoyed 
great commercial success in periods of short sugar suly, e.g., during world wars I and II. 
[10] 
 
Chemistry 
 

 
Figure 4. Structure of Saccharin 

 
It is an NNS of 1, 2-benzoisothiazol-3-(2H) on 1, 1 dioxide. Saccharin has an unpleasant bitter or metallic off-taste. 
As the parent compound is only sparingly soluble in water, the sweetener is usually used as the sodium or calcium 
salt. Both salts are highly water-soluble, 0.67 g ml 1 of water at room temperature. 
 
Synthesis 
Saccharin can be produced in various ways. [11] The original route by Remsen and Fahlberg starts with toluene; another 
route begins with o-chlorotoluene. [12] Sulfonation of toluene by chlorosulfonic acid gives the ortho and para 
substituted sulfonyl chlorides. The ortho isomer is separated and converted to the sulfonamide with ammonia. 
Oxidation of the methyl substituent gives the carboxylic acid, which cyclizes to give saccharin free acid. [13] 

 
 
 
 
 
 
 
 
 

Figure 5. Synthesis of Saccharin 
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Product Containing Saccharin 
Table 2. Product containing Saccharin 

 
Product Containing Saccharin Additional non Nutritive Sweeteners 

Diet coke Aspartame 

Diet mountain Dew Aspartame, Acesulfame K 

Fanta Zero Soda Aspartame, Acesulfame K 

Fortuna Food Pound Cake- Marble Flavor None 

Gold’s Low Calorie Borscht None 

Hainich Sweet Red Peers None 

IBC Diet Root Beer Aspartame 

Schwees Diet Tonic Water None 

Shasta Diet Grapefruit Soda Aspartame 

Tab Soda Aspartame 

 

 
 
Sweet’N Low Sodium Saccharin 
 

 
Saccharin 

 
Figure 6. Saccharin Containing Products 

 
Metabolism 
After ingestion, saccharin is not absorbed or metabolized. Instead, it is excreted, unchanged via the kidneys. 
 
Uses of Saccharin 
Important fields of application are soft drinks, tabletop sweeteners and desserts. For taste reasons, blends with other 
artificial sweeteners, or combinations with reduced sugar levels are preferred wherever such blends are approved. In 
oral hygiene products, saccharin masks undesired tastes of other ingredients. In starter feed for livestock, saccharin 
is used to avoid reduced feed intake after weaning. Besides its applications as an artificial sweetener, saccharin is used 
in electrolytic nickel deposition. Addition of saccharin to the nickel salt solutions increases the hardness and 
brightness of the nickel plate. This effect is apparently specific to saccharin. 
 
Safety and Health effects 
Neotame 
Neotame is the newest sweetener and a derivative of aspartame. At-butyl group is added to the free amine 
group of aspartic acid. This could be a super sweet deal for food and beverage manufacturers, all the sweetness 
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of sugar without a metallic after-taste plusata fraction of the amount of sweetener needed compared to other sugar 
substitutes. The neotame was approved in 2002 as a general-purpose sweetener, excluding in meat and poultry by 
FDA. [14] 
 
History 
After the success of aspartame in the market, there were calls for developing a novel sweetener possessing additional 
qualities such as higher heat stability, fewer restrictions and higher sweetener potency which means fewer amounts 
to achieve the same sweetness at lower cost. Therefore, scientists synthesized thousands of compounds based on the 
simple structure of aspartame. End of the research, neotame came up with the desirable qualities among those 
synthesized compounds. Neotame was approved by FDA for general use in2002. [15] 
 
Chemistry 
Neotame is formally a secondary amine of 3, 3-dimethylbutanal and aspartame. Latter is a dipeptide of 
phenylalanine and aspartic acid. Neotame has 2 stereo centers and 4 stereoisomers. Sweetness is due to the (2S), (3S) 
-stereoisomer. [16] 

 
Figure 7. Structure of Neotame 

 
Synthesis 

 
Figure 8. Synthesis of Neotame [17,18] 

 

 
 

 
 

Figure 9. Neotame containing products [19] 
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Metabolism and health aspect 
Neotame is rapidly metabolized, completely eliminated and does not accumulate in the body. The major metabolic 
pathway of neotame is hydrolysis of the methyl ester by esterase which is present throughout the body. This yields 
de esterifies neotame, the major metabolite and a significant amount of methanol. Due to the presence of the 3-3-di-
methylbutyl group, peptidases which would typically break the peptide bond between the aspartic acid and 
phenylalanine moieties are essentially blocked, thus reducing the availability of phenylalanine. The amount of 
methanol derived from neotame is exceedingly small [20]. Neotame was approved by the USFDA as a general 
purpose sweetener in July 2002[21].It has also been favorably evaluated by JECFA [22] which established an ADI of 
2mg/kg body weight/day. The ADI for neotame in the US is18mg/person/day [23]. 
 
Uses 
Neotame is stable at high temperatures. It is a general all-purpose sweetener that has both cooking and baking 
applications. Neotame is used in baked goods, beverages, candies, chewing gum, dairy products, frozen desserts, 
puddings, and yogurt-type products and as a tabletop sweetener. [24] 
 
In Drinks 
Neotame’s sweetness can be kept in cola carbonated drinks as long as 4-5 months, it can be applied in juice, 
vegetable juice and low alcohol wine, improve the taste and flavor of drinks, can also be applied in solid powdered 
beverage like lemon tea and milk powder. In Starch, protein foods Neotame can be mixed with other nutrition 
and non-nutrition sweeteners. It can resist starch’s deceasing, prolong the products’ duration. Also, can resist 
protein denaturation and keep good flavor in rich protein foods. 
 
In Savory food 
Neotame E 961 can be applied in high temperature short time (HTST) products including popcorn, cookie and 
cakes, because of the heating time is very little, and neotame concentration merely changes. 
 
Sucralose 
Sucralose is a sucrose molecule in which three of the hydroxyl groups have been replaced by Cl atoms.  
Sucralose is also heat stable which quality makes it a superb sweetener for cooking and baking. It retains its 
sweeteners significantly longer than aspartame. 
 
History 
Sucralose was accidentally discovered by Tate & Lyle in 1976, was looking for ways to use sucrose as a 
chemical intermediate. Ironically, sucralose states out as cane sugar but ends up 600 times sweeter than table 
sugar. It came on the scene in 1976 and was approved by the FDA in 1999 for use in 15 food categories. After 
some laboratory experiments which changes the sugar molecule, its structure now prevents it from being 
absorbed by the body. [25] 
 
Chemistry 
The only non-caloric sweetener prepared from sucrose. Although the name Sucralose ends in -ose, it is not a basic 
sugar like glucose or sucrose, so the name is rather misleading. Common brand names of sucralose- based sweeteners 
include Splenda®. Sucralose is also known as 4,1‟, 6‟-trichlorosucrose. Sucralose is made from sucrose (common 
table sugar) by the selective replacement of three hydroxyl groups with chlorine atoms, a process that occurs with 
inversion of configuration at the 4 positions of the galactoanalog. Its chemical formula is C12H19O8Cl3 (MW 
397.35) Sucralose is a white, odorless crystalline powder and is readily dispersible and soluble in water, methanol, 
and ethanol. At 20°C, a 280 g/l solution of sucralose in water is possible. Sucralose presents Newtonian viscosity 
characteristics, a negligible lowering of surface tension, and no pH effects, and its solubility increases with 
increasing temperature. In ethanol, the solubility ranges from approximately 110 g/ l at 20°C to 220 g/l at 60°C and 
solubility of sucralose in ethanol facilitates in formulating alcoholic beverages and flavor systems. It has a 
negligible effect on the pH of solutions. [26] 
 
Structure 

 
Figure 10. Structure of sucralose 
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Synthesis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 11. Synthesis of sucralose [27] 

 
TrCl = triphenylmethyl chloride, DMAP = 4-dimethylaminopyridine 

 
Sucralose is manufactured by the selective chlorination of sucrose in a multistep synthesis, which substitutes three 
of the hydroxyl groups of sucrose with chlorine atoms. This chlorination is achieved by selective protection of a 
primary alcohol group, followed by chlorination of the partially acetylated sugar with excess chlorinating agent, and 
then by removal of the acetyl groups to give the desired sucralose product. [28,29] 

 
 
 

 
Figure 12. Sucralose Containing Products [30 

 

Metabolism and health aspect 
Although sucralose is made from sugar, the human body does not recognize it as a sugar and does not metabolize it 
therefore it provides no calories. The bulk of sucralose ingested does not leave the gastrointestinal tract and is 
directly excreted in the feces while 11–27% of it is absorbed. The amount that is absorbed from the gastrointestinal 
tract is largely removed from the blood stream by the kidneys and eliminated in the urine. As it is an organo 
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chloride and some of which are known to have significant toxicity [31] but sucralose is not known to be toxic. In 
addition, sucralose does not breakdown or dechlorinates. In determining the safety of sucralose, the FDA reviewed 
data from more than 110 studies in human and animals. Many of the studies were designed to identify possible toxic 
effects including carcinogenic reproductive and neurological effects but no such effects were found. Food and Drug 
Administration (FDA) approval are based on the findings that sucralose is safe for human consumption. U.S. Food 
and Drug Administration (USFDA) approved sucralose as a general-purpose sweetener. The acceptable daily intake 
(ADI) for sucralose in US is 5mg/kg body weight/day. The estimated daily intake for percentile consumers as 
calculated by USFDA is 1.6 mg/kg body weight/day [32]. 
 
Uses 
Sucralose is used in many food and beverage products because it is a no-calorie sweetener, does not promote dental 
cavities [33] is safe for consumption by diabetics and nondiabetics, [34,35] and does not affect insulin level, although 
the powdered form of sucralose-based sweetener product Splenda (as most other powdered sucralose products) 
contains 95% (by volume) bulking agent’s dextrose and maltodextrin that do affect insulin levels. Sucralose is a 
general-purpose sweetener that can be found in a variety of foods including baked goods, beverages, chewing gum, 
gelatins, and frozen dairy desserts. It is heat stable, meaning that it stays sweet even when used at high temperatures 
during baking, making it suitable as a sugar substitute in baked goods. [36] 
 
Acesulfame-k 
This is a general-purpose sweetener, white crystalline structure, high-intensity, non-nutritive sweetener, non- 
carcinogenic Acesulfame-K is not metabolized by the body and is not stored in the body. It is quickly absorbed and 
excreted in urine without undergoing any modification. And stable under high temperatures. So it does not break 
down in heat, therefore often used in baked products. It is used in over 4,000 products in approximately 90 
countries. The “K” refers to the mineral potassium, which is naturally found in our bodies. [37] 
 
History 
Acesulfame-K was discovered in 1967 by chemist Karl Clauss and Jensen during investigations on oxathiazinone 
dioxides. The sweet taste was found by chance. Several other oxathiazinone dioxides taste sweet but have less 
favorable characteristics. Acesulfame-K was approved in the United States in 1988 for specific uses, including a 
tabletop sweetener. In 1998, the FDA approved acesulfame-K to be use in beverages. In specially, it has been used 
to decrease the bitter after taste of aspartame. FDA continues to support the use of acesulfame-K in diabetic and 
low-calorie food. [38] 
 
Structure 

 
 

Figure 13. Structure of Acesulfame-k [39] 
 
Synthesis 
Acesulfame-K is formed by an initial reaction between 4 chlorophenol and sodium. Synthesis of acesulfame-K is 
explained in Figure 2. Pharmacokinetic studies show that 95% of the consumed sweeteners basically end up excreted 
in the urine. 
 

 
 

Figure 14. Synthesis of acesulfame-K[40] 
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Figure 15. Acesulfame contain product 

 
Uses 
Acesulfame K is used in all fields of applications of artificial sweeteners. Common applications are table- top 
sweeteners; beverages; foods, such as dairy products, desserts, bakery products, confectionery, chewing gum, pickles, 
and marinated fish; oral hygiene products and pharmaceuticals. Owing to its synergistic characteristics, acesulfame 
K is often used in sweetener blends, and in combination with bulk sweeteners in products requiring good stability, 
e.g., confectionery or bakery products. [41] Ace-K is stable in dry preparation such as powdered beverages, desserts 
and tablet, as well as in products that have a low-water content, including hard candy or chewing gum. [42] Ace-K is 
stable under the normal heating condition during food processing including: [43] Production of fermented milk 
products, Spray-drying, form-mat drying and drying in a fluidized bed, Baking [44] 
 
Sodium cyclamate History 
Cyclamate (Fig. 1e) was discovered in 1937. It was used as a low calorie sweetener in the United States in the 1950s 
and 1960s. It is a salt of cyclo hexyl sulfamic acid. Sodium cyclamate is used as none nutritive sweetener and the 
analogous calcium salt used specially in low sodium diets. Cyclamate is 30 times sweeter than sucrose. It has a bitter 
off taste, but has good sweetness synergy with saccharin. It is soluble in water, and its solubility can be increased by 
preparing the sodium or calcium salt. (Bo et al. 1986) 
 
Chemistry 
Cyclamate is the sodium or calcium salt of cyclamic acid (cyclo hexane sulfamic acid), which itself is prepared by 
reacting free base cyclo hexyl amine with either sulfamic acid or sulfur trioxide.[45] Prior to 1973, Abbott 
Laboratories produced sodium cyclamate (Sucaryl) by a mixture of ingredients including the addition of pure sodium 
(flakes or rods suspended in kerosene) with cyclo hexyl amine, chilled and filtered through a high speed centrifugal 
separator, dried, granulated and micro-pulverized for powder or tablet usage [46]. 

 
Figure 16. Structure of Sodium cyclamate 

Synthesis 
This process begins with the tri saccharide raffinose followed by chemical chlorination to form tetra chloro 
raffinose TCR. This TCR is then enzymatically treated with a galactosidase to move the 6- chloro-6-
deoxygalactosyl moieties from the 6th position to yield cyclamate (Bennett et al. 1992) . There are another two 
methods available for synthesis of saccharin like bioorganic synthesis (Drasar et al. 1972) and regio selective 
deacylation. 

 
 

Figure 17. Dairy products of sodium cyclamate 



 International Journal of Enhanced Research in Science, Technology & Engineering 
ISSN: 2319-7463, Vol. 7 Issue 7, July-2018, Impact Factor: 4.059  

Page | 44 

Use 
Sodium Cyclamate is widely used as sweetener in food production. As sweetener: in cakes, baked foods, candied 
fruits and Pickles to improve sweetness. As sweetener: in soft drinks, juices and ice creams to improve sweetness. 
Sodium Cyclamate is widely used as sweetener in food production. As sweetener: in cakes, baked foods, candied 
fruits and Pickles to improve sweetness. As sweetener: in soft drinks, juices and ice creams to improve sweetness. 
Table-top sweeteners in the tablet, powder or liquid form. 

 Soft drinks 
 Breakfast cereals 
 Dairy products 
 Cakes and baked products 
 Dried fruits, preserved vegetables 
 Nuts 
 Jams, jellies and marmalades 
 Chewing gum and candies 
 Salad dressings 

 
General Uses 
Possible Health Benefits of Artificial Sweeteners Weight Control 
One of the most annealing aspects of artificial sweeteners is that they are non-caloric. Although they are not a 
'silver bullet', low calorie sweeteners can help people reduce their calorie intakes. Long-term trials 
consistently indicate that the use of low calorie sweeteners results in slightly lower energy intakes and that if low 
calorie sweeteners are used as substitutes for higher energy-yielding sweeteners, they have the potential to aid in 
weight management. [47] 
 
Diabetes 
People with diabetes have difficulty in regulating their blood sugar levels. Low calorie sweeteners offer people with 
diabetes broader food choices by providing the pleasure of the sweet taste without raising blood glucose. As low 
calorie sweeteners have no impact on insulin and blood sugar levels and do not provide calories, they can also have a 
role in weight loss and weight control for people with type II diabetes. [48] 
 
Dental Cavities 
When sugar-sweetened foods and drinks are consumed, the bacteria present in the mouth converts the sugar to acid. 
If this acid is not removed by teeth cleaning, it can wear away the surface enamel, eventually causing cavities to 
form. Low calorie sweeteners are not fermentable and do not contribute to tooth decay. By improving palatability, 
low calorie sweeteners can also encourage the use of toothpastes, mouthwashes and fluoride supplements that assist 
dental hygiene. [49] 
 
Possible Health Concern of Artificial Sweeteners Preterm Delivery 
A prospective cohort analysis of 59,334 women from the Danish National Birth Cohort (1996-2002) concluded that 
daily intake of artificially sweetened soft drinks increased the risk of preterm delivery. [50] 
 
Hepatoxicity 
A case study of the hepatotoxicity of saccharin was published in 1994. A patient presented with elevated serum 
concentrations of liver enzymes after the oral administration of three different drugs, of which saccharin was the only 
common constituent. [51] 
 
Thrombocytopenia 
Additionally, a case report in 2007 revealed four individuals with thrombocytopenia attributed to products 
containing aspartame. [52]  

 

Weight reduction 
Although artificial sweeteners became popular for they can help reduce weight but epidemiologic data suggest an 
association between artificial sweetener use and weight gain. A prospective cohort study on drinkers of artificially 
sweetened beverages consistently had higher BMIs at the follow-up, with dose dependence on the amount of 
consumption. Average BMI gain was +1.01 kg/m2 for control and 1.78 kg/m2 for people in the third quartile for 
artificially sweetened beverage consumption. Similar observations have been reported in children, wherein a two-
year diet soda consumption was associated with higher BMI Z-scores indicating weight gain. [53] 
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ABSTRACT 
 

The Indian corporate sector is looking forward to such investment avenues where they can get competitive 
advantage over the other related rivals and the incorporation of business needs a high volume of 
investment and this investment is irreversible in nature. As far as the capital budgeting decisions are 
concerned they are for long term and very closely associated with performance of the respective company. In 
the routine course of business there are a number of investment proposals in front of the companies but it is 
the responsibility of the finance team that they take an intelligent decision and ensure that the rate of return 
in a particular proposal is not volatile for the company. In order to choose a financially viable proposal the 
finance team of the company is required to evaluate, re-evaluate and perform the comparative analysis 
between the proposals to select the best suited one. This selection procedure can be stated as capital 
budgeting. This study will try to comment on the capital budgeting decisions of Indian software industry and 
evaluate the process of appraising investment proposals. 
 

Keywords: Capital Budgeting, company, evalutate, investment, Software, IT Industry.                                          
 
 
 

INTRODUCTION 
 
Being a developing economy India is going under a number of structural changes and is in the process of affecting 
the international market to a certain extent and getting affected to a great extent. India is expanding its operations in 
different countries and this is going to increase the risk for competing agencies. 2008 was the worst year for 
the international economic scenario, including India, as the recession in this period has wiped out the growth rates 
and affected the economy in an adverse manner. ESI (2015) after the announcement of industrial reforms in 1991 
the entire major industries were opened for international players and even India had an opportunity to expand its 
operation in different countries.  
 
Here it is important to mention that despite of these structural changes the growth rate of Indian economy and 
capital market was not stable and even the economic meters do not show a high temperature. Then in the starting 
years of 21st century, high growth rate was experienced in the Indian economy and this growth rate was due to 
increased level of exports and investments from FIIs. Again this growth was not consistent and in 2008 again 
there was a slowdown international economy, as stated above. In the present scenario the business portfolio of 
India is undergoing corrective treatment and the respective policy framework is trying to balance the turbulence in 
the economy. Specifically the corporate sector of India is facing the issues of uneven business cycles, volatile 
demand patter, unpredictable strategies of competing economies, fluctuating inflation and even the policies of 
respective government. As it is visible from the media sources that there is a currency deflation of Indian rupee 
and to meet requirements of economic development and payments the cash reserve and forex reserve of the 
country is also diminishing. Apparently there is a fiscal deficit emerging in every next budget of the country. 
Considering the above mentioned issues, the corporate sector of the country is also facing the turmoil of economic 
imbalance and as a result profitability is shrinking and the overall market capitalization is not supporting the growth 
of industrial sector. Then on the other hand the debts are increasing and the level of risk is increasing in case of 
new investments.  

 
The overall environment is unstable to a certain extent, in such a scenario there is a need to re-evaluate the ways 
and means of doing business. 
 
Capital Budgeting Practices 
Indian corporate sector is looking forward to such investment avenues where they can get competitive advantage 
over the other related rivals. Incorporation of business needs a high volume of investment and this investment is 
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irreversible in nature. As far as the capital budgeting decisions are concerned they are for long term and very 
closely associated with performance of the respective company. In the routine course of business there are a number 
of investment proposals in front of the companies but it is the responsibility of the finance team that they take an 
intelligent decision and ensure that the rate of return in a particular proposal is not volatile for the company.  
 
In order to choose a financially viable proposal the finance team of the company is required to evaluate, re-evaluate 
and perform the comparative analysis between the proposals to select the best suited one. This selection procedure 
can be stated as capital budgeting. On the basis of precise information processing and conversion of this processed 
information into profitable investment decision, we can divide the capital budgeting technique in two parts i.e. 
Discounted Cash Flow and Non-Discounted Cash Flow. 
 
Techniques of Evaluating Capital Budgeting Decisions 
All the available techniques of capital budgeting can be divided into following classes: 
 

 Traditional Methods 
o Pay Back Period 
o Accounting Rate of Return 

 

 Discounted Cash Flow Method 
o Pay Back Period Method (Discounted) 
o Net Present Value 
o Internal Rate of Return 
 
This present study will investigate the impact of different organization related variable on the usage of capital 
budgeting process. The study will evaluate the NPV (Net Present Value), IRR (Internal Rate of Return) and current 
cost of capital in terms of IT and software industry in India. 
 
Literature Review 
Baker et al (2012) Stated that in the last few decades, the process of taking investment decisions has changed a lot 
and it can be stated that till the last few years of 20th century non discounted technique was used for the 
decisions related to capital budgeting and the same has evolved to discounted cash flow and ARR method. This 
evolution has changed the thought process of the finance managers and made them more capable in taking such 
decisions. They also stated that Discounted Cash Flow method is not much popular in present times. 
 
Singh et al (2014) stated that in the present times most of the finance managers are using the methods of Net 
Present Value and Internal Rate of Return as compare to other capital budgeting techniques. As far as Indian 
companies are concerned, they are in the practice of using Non- Discounted Cash Flow Technique in place of 
Discounted Cash Flow Technique. Then on the other hand there are some new ventures in the country who are 
considering the cost of capital as an important decision making tool. 
 
Yadav et al (2015) stated that in India more than 77% of the finance mangers are considering Net Present Value 
Method and there are only 8% of the companies who are in the process of using the actual data for the sake 
of assessing financial proposals. This variation is due to the lack of familiarity in the both the processes and 
stating outcomes of the selected portfolios. 
 
Bansal et al (2017) stated that from the starting of 21st century Indian business is growing and developing on 
international fronts as a resultant more precise and modern methods of evaluation are used. In the present times not 
only financial components of a given proposal are evaluated rather many of the related non-financial components 
are also evaluated. These evaluations are considered good for the future health of the organization. 
 
More et al (2018) conducted a study on the assessment of financial and non-financial success factors and stated 
that there are 13 such factors that are required to be evaluated before making an investment decision. These 
factors are common for all type of Indian industries. The broad categories of these factors are like social factors, 
technical factors, legalities, political agendas, strategic evaluations, etc. 
 
Objective 
The objective of the study is to evaluate the Capital Budgeting techniques used in the Indian IT and software 
industry and performance of the same by the use of these techniques. 
 
Hypothesis 
H0: There is no significant relationship between the size of the firm & age of business and capital budgeting 
technique used by it. 
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H1: There is a significant relationship between the size of the firmv & age of business and capital budgeting 
technique used by it. 
 

RESEARCH METHODOLOGY 
 

Source of Data 
This study is based on secondary data to incorporate the authenticity and the researcher is trying to assess the 
techniques of capital budgeting and effect of the same on the performance of the firm in selected period of 
study. 
 
The major sources of data are as following: 

1. Record of selected companies for the said period of study 
2. Major studies made in top institutions i.e. IIMs, IITs, etc. 
3. Journal of Springer and Wileys 
4. Governments reports on IT and Software industry for the said period of study 
5. Other reports from different published and non-published sources. 

 
Type of Research Method 

The researcher has used exploratory research design, in this type of research the whole process is dependent on 
secondary sources of data and respective tools of analysis are applied on the same. 
 
Tools of Analysis 

1. Basic tools of descriptive statistics i.e. average, percentage, etc. 
2. Kruskal-Wallis Test 

 
DATA ANALYSIS AND INTERPRETATION 

 

1. Type of Project and Budget Size 

 

Type
 

of 
Investment Project 

Up to 50 Cr. 51 cr.to 100 cr. 101 cr to 200 cr. 201 cr to 500 cr. or 
above 

For New Business 6 13 18 14 

Broadening of 
current line
 of 

business 

22 17 12 09 

Technology 
Upgrade 

12 10 8 10 
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Interpretation 
As can be seen from the above table and chart that most of the companies are evaluating the investment proposals 
for new business and this is a fair result because software and ICT is a growing industry in India and most of the 
investors are ready to join this rising industry, directly or indirectly. Then on the other hand the project value for 
other type of components i.e. expansion and technology upgrade the maximum value of project is between 50 to 
100 cr. in some case the value of project may be exceeded. 
 

Technique of 
Capital 
Budgeting 

Up to 50 Cr. 51 cr.to 100 cr. 101 cr to 200 cr. 201 cr to 500 cr. 
or 
above 

PPM 
(Pay Back Period 

Method) 

4 2 5 9 

ARR 
(Accounting Rate of 

Return Method) 

 
10 

 
11 

 
7 

 
14 

NPV 
(Net Present Value 

Method) 

6 9 6 12 

IRR 
(Internal Rate of 

Return Method) 

 
8 

 
7 

 
10 

 
11 

DPP 
(Discounted

 Pay

back Period method) 

 
11 

 
8 

 
13 

 
15 

  

     
Interpretation 
As can be seen from the above given chart and diagram, maximum number of selected companies have given 
preference to IRR (Internal Rate of Return) method of evaluating investment proposals, whereas only 10% of the 
total sampled companies have preferred NPV and IRR method of apprising new projects. Here it is important to 
mention that the preference of the companies is changing with the size of investment decision. If the size of 
decision is more than 500 cr. then the most preferred method are ARR and NPV and in case of investment 
decision of less than 500 cr IRR is used by the sampled companies. These results are in conjugation of the study 
made by Harvey (2002) which stated that IRR and NPV are the most preferred methods of appraising the 
investment decisions. Then the other methods like PPM and DPP are seldom used by the selected companies and 
these methods are generally linked with other techniques of IRR and NPV. 
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Result of Kruskal Wallis test 
 

 Technique of Capital Budgeting 

Component Result PPM ARR NPV IRR DPP PI 

Size of 
 
Budget 

Χ2 2.26 1.62 4.39 5.24 2.72 0.78 

Sign. 1.24 2.43 1.72 0.88 0.74 0.84 

Size of Firm Χ2 3.54 7.82 6.77 2.88 3.17 2.91 

Sign. 1.22 0.54 0.87 1.62 1.73 0.97 

Age of 
 
Business 

Χ2 4.22 2.82 7.61 5.82 3.29 4.41 

Sign. 0.76 0.11 2.53 2.08 1.61 1.23 

 
 
As per the results of Kruskal Wallis test, it is clear that there is a significant relationship between NPV and DPP 
methods. For rest of the methods the results are insignificant i.e. they do not lie with the parameter of 5% level 
of significance. The above given test results are in relation to the previous studies of international level in different 
years. These results also approve that Discounted cash Flow is a preferred method in case of software industry, as 
in many of the previous studies this method was not approved by the experts. Other values lie beyond the 
significant level of 10% but then again the statistical significance of the same is not approved. 
 
Then in case of size of the firm and age of business, IRR and NPV lie within the significant level of 10% and in 
rest of the cases the values are beyond the significance level. Here it is important to mention that the age of 
business can be exempted in some of the cases as most of the Indian software companies are established after 2005 
and started to take individual assignment in the form of full-fledged company. 
 
Result of Hypothesis Testing 
As it is clear from the above given analysis and interpretation that in case of software industry the age of 
business is not a very important component, but then again size of business does matters, then on collective basis 
the null hypothesis „Thereisno significant relationship between the size of the firm & age of business and capital 
budgeting technique used by it can be rejected and alternate hypothesis can be accepted. 
 

CONCLUSION 
 
The scope of capital budgeting is very wide and cannot be assimilated in a single research paper so this present 
research can be put in the category of fact finding study for the listed software and IT companies of India. The 
result of the study state and the software industry in new and still in its growth stage, so in most of the cases age of 
the business is not considered while deciding on the capital budgeting decisions. Other than this size of the firm of 
the revenue is an important factor, that is being considered while deciding on the investment proposals. In the 
present times most of the companies are looking forward for a method that can cater more than one objective at a 
time and in this regard ARR and NPV are the best suited methods to decide on investment proposal, this approach 
will include more than one objective. 
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ABSTRACT 
 

In this paper we have discussed about the different colourings of shadow graph of star graph . Also we have 
found the chromatic number 𝜑(𝐺), b-chromatic number χ(G) and Grundy colouring Г(G). 
 
Keywords: Proper colouring, b-colouring, Grundy colouring, shadow graph, star graph, comb graph. 
 
 
 

INTRODUCTION 
 
Graph colouring is a colourful concept in graph theory which has many application in real life situations. In 1979 
Grundy number was defined initially by Christen and Selkow[4]. Manounchehrzaker[6] explored the results on the 
Grundy chromatic number of graphs and obtained the inequalities. 
 
Victor Campose,et.al[8] analyzed the bounds on the Grundy number of products like direct, strong and lexigographic of 
graphs. In the year of 1999 Irwing and Manlone[9] gave an idea about b-colouring and discussed the bounds for b-
chromatic number of graphs. Alkhateeb[2] characterized the b-colouring of various graphs. S.K. Vaidhya[10] estimated 
the b-chromatic number of shadow and splitting graph of path graph. N. Parvathi.et.al[11] estimated the Grundy 
colouring and b-colouring of join of path and complete graph. 
 

PRELIMINARIES 
 
Definition 1: [1] 
A Graph is an ordered pair G=(V,E) comprising V the set of vertices (also called nodes or points, E the set of edges (also 
called links or lines) 
 
Definition 2: [3] 
A Proper colouring of the graph assigns colours to the vertices, edges or both so that proximal elements are assigned 
distinct colours. The chromatic number 𝝋(𝑮) of G is the minimum K for which G is k-chromatic. 
 
Definition 3: [2] 
The b-chromatic number χ(G) of a Graph G is the largest positive integer K such that G admits a proper K-colouring in 
which every colour class has a representative adjacent to atleast one vertex in each of the other colour classes. Such a 
colouring is called b-colouring. 
 
Definition 4: [6] 
 
A Grundy colouring of order k of a graph G is a k-colouring of G with colours 1,2,….k such that for each vertet x the 
colour of x is the smallest positive integer not used as a colour on any neighbour of x in G. The Grundy number Г(𝑮) is 
the largest integer k for which G has a Grundy colouring of order k. 
Definition 5: [10] 
 
The shadow graph of the connected Graph G is constructed by taking two copies of G say G” and G’. Join each vertex u’ 
in G’ to the neighbours of the corresponding vertex u” in G”. 
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Definition 6: [12] 
The star graph 𝑠𝑛 of order n is a tree on n nodes with one node having vertex degree (n-1) and the other (n-1) node 
having vertex degree 1 . star is a complete biograph 𝑘1,𝑛 

 
Definition 7: [5] 𝑷𝒏 be a path graph with n vertices. The comb graph is defined as 𝑷𝒏 ⊙ 𝑲𝟏. It has 2n vertices and 2n-1 edges. 
 
Definition 8: [10] 
The splitting graph of a graph G, is obtained by adding a new vertex u’ corresponding to each vertex u of G such that 
N(u)=N(u’) where N(u) and N(u’) are the neighbourhood sets of u and u’. 
 
Result 1: [6] 

Let G be a graph set 𝜽(𝑮) = 𝒌 and (𝑮) = 𝑚 , thenГ(G) ≤ 
𝒌+𝟏 𝑚. 𝟐 

 
Grundy number for shadow graph of star and comb graphs Theorem1: 
For n≥ 𝟐, chromatic number of G is 2 where G is shadow graph of star graph. 
 
Proof: 
Let G be a shadow graph of star graph. Vertex set V(G)= {u,𝑢1, 𝑢2 … … … 𝑢𝑛, 𝑢′𝑢1

′ ................................................. 𝑢𝑛′} 
For proper coloring, let us consider the color set {1,2} Since u and 𝑢′are non-adjacent they are assigned by colour 1 

Since 𝑢1, 𝑢2 … … … 𝑢𝑛 are adjacent to u then it is coloured by 2 and 𝑢1, 𝑢2 ................................................𝑢𝑛are adjacent 
to 𝑢′and not adjacent to 𝑢1, 𝑢2 .................................. 𝑢𝑛 it is colored by 2. 
Hence 𝜑(𝐺)=2 
 
Theorem 2: 
Let G be a shadow graph of star graph then χ(G)=2 for all n 
 
Proof: 
Let G be a shadow graph of star graph on 2n+2 vertices u,𝑢1, 𝑢2 … … … 𝑢𝑛,𝑢′, 𝑢1

′ ................................................ 𝑢𝑛′ 
Here the indepensdent sets are {u,𝑢′ } .................................. {𝑢𝑛,𝑢𝑛′} 

Hence 𝛼(𝐺)= 2, 𝜔(G) = 2, n(G) = 2n+2 , ∆(𝐺) = 2𝑛 

 

From reference 4,we know that, χ(G)≤ 
∆(𝐺)+𝜔(𝐺)+𝑛(𝐺)+2

 

2 
Let us prove this theorem by induction on n. 
 
Step 1: 
When n =2 
 

χ (G)≤ 
∆(𝐺)+𝜔(𝐺)+𝑛(𝐺)+2 ≤ 

2𝑛+2+2𝑛+2+2 ≤ 
4𝑛+6 ≤7

 

2 2 2 

 
Here V(G) = {u,𝑢1, 𝑢2,𝑢′, 𝑢1

′, 𝑢2
′} 

For b-coloring, let us consider the color set {1,2} such that cdv(1)= u,cdv(2) = 𝑢1 
Hence χ (G) = 2 
 
Step 2: 
 
When n=3 
 

χ (G)≤ 
∆(𝐺)+𝜔(𝐺)+𝑛(𝐺)+2 ≤ 

2𝑛+2+2𝑛+2+2 ≤ 
4𝑛+6 ≤9

 

2 2 2 
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Here V(G) = {u,𝑢1, 𝑢2,𝑢3,𝑢′𝑢1
′, 𝑢2

′, 𝑢3
′} 

For b-coloring, let us consider the color set {1,2} such that cdv(1)= u, cdv(2) = 𝑢1 
Hence χ (G) = 2 
 
Step 3 : 
 

χ (G)≤ 
∆(𝐺)+𝜔(𝐺)+𝑛(𝐺)+2 ≤ 

4𝑛+6 

2 2 

 
Now we consider the vertex set 
 
V(G) = {u,𝑢1, 𝑢2 … … … 𝑢𝑛,𝑢1

′ ................................. 𝑢𝑛′} 

Now we assign the existing colors to the additional vertices 𝑢𝑛 𝑎𝑛𝑑 𝑢𝑛′ 
Hence b-chromatic number of shadow graph of star graph is 2. 
 
Theorem 3: 
Grundy chromatic number of G is 2n+1 where G is a shadow graph of star graph for all n. 
 
Proof: 
Let G be a shadow graph of star graph with V(G) = {u,𝑢1, 𝑢2 … … … 𝑢𝑛,𝑢1

′ .............................................. 𝑢𝑛′} 

n(G) = 2n+2,∆(𝐺) = 2𝑛, 𝜔(G) = 2 
 

By result 1,Let G be a graph set 𝜃(𝐺) = 𝑘 and 𝜔(𝐺) = 𝜔 , thenГ(G) ≤ 
𝑘+1 𝜔. 

2 

 
By considering following cases the proof can be obtain. 
 
Step 1:When n =2 
Here V(G) = {u,𝑢1, 𝑢2,𝑢′, 𝑢1

′, 𝑢2
′} then 𝜔(G) = 2 ,𝜃(𝐺) = 5, n(G) = 6 

Г(G) ≤ (
5+1 

2 ≤ 6 

2 

 
Since there are 6 vertices in the graph, by the definition of Grundy coloring Г(G) = 5 

 
For Grundy coloring, let us consider the color set {1,2,3,4,5} such that 
c(u) =1 , c(𝑢′) = 1, c(𝑢1) = 2 ,c(𝑢1

′) = 4,c(𝑢2) =3, c(𝑢2
′) = 5 Hence Г(G)= 5 

 
Step 2:When n =3 

Here V(G) = {u,𝑢1, 𝑢2,𝑢3,𝑢′𝑢1
′, 𝑢2

′, 𝑢3
′} where 𝜔(G) = 2 ,𝜃(𝐺) = 7, n(G) = 8 Г(G) ≤ (

7+1 
2 ≤ 8 

2 

 
Since there are 6 vertices in the graph, by the definition of Grundy coloringГ(G) = 5 

 
For Grundy coloring, let us consider the color set {1,2,3,4,5,6,7} such that 
 
c(u) =1, c(𝑢′) = 1,c(𝑢1) = 2, c(𝑢1

′) = 5,c(𝑢2) =3 ,c(𝑢2
′) = 6,c(𝑢3) =4, c(𝑢3

′) = 7 Hence Г(G)= 7. Hence Grundy 
chromatic number of G is 2n+1 
Theorem 4: 
 
For n≥ 2 chromatic number of G is 2 where G is shadow graph of comb graph. 
 
Proof: 
Let G be a shadow graph of comb graph .The vertex set V(G) = {𝑢1, 𝑢2 … … … 𝑢𝑛,𝑢1

′ .................................................. 𝑢𝑛′} 
For Proper coloring, let us consider the color set {1,2} 
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Therefore, 𝑢2,𝑢4, 𝑢6,𝑢8&𝑢2
′, 𝑢4

′, 𝑢6
′, 𝑢8

′ is not adjacent to 𝑢1,𝑢3, 𝑢5,𝑢7&𝑢1
′, 𝑢3

′, 𝑢5
′, 𝑢7

′ 
Then 𝑢2,𝑢4, 𝑢6,𝑢8, 𝑢2

′, 𝑢4
′, 𝑢6

′, 𝑢8
′ are coloured 𝑏𝑦 1. 𝑢1,𝑢3, 𝑢5,𝑢7,𝑢1

′, 𝑢3
′, 𝑢5

′, 𝑢7
′are coloured by 2. Hence 𝜑(𝐺) = 2 

Theorem 5: 
Let G be a shadow graph of comb graph then 𝜒G)=2 for all n≥ 𝟐 vertices. 
 
Proof: 
Let G be a shadow graph of comb graph with 4n vertices. Here independent sets are {𝑢2,𝑢4, 𝑢6,𝑢8, 𝑢2

′, 𝑢4
′, 𝑢6

′, 𝑢8
′} 

and 
{𝑢1

′, 𝑢3
′, 𝑢5

′, 𝑢7
′, 𝑢1

′, 𝑢3
′, 𝑢5

′, 𝑢7
′} 

Hence 𝛼(𝐺)= 2,𝜔(G) = 2 , n(G) = 4n ,∆(𝐺) = 6 

 

From (ref 4), 𝜒 (G)≤ 
∆(𝑮)+𝑚(𝑮)+𝒏(𝑮)+𝟐

 𝟐 
Let us prove this theorem by induction on n 
 
Step 1: When n=2 𝜒 (G)≤ 

∆(𝐺)+𝜔(𝐺)+𝑛(𝐺)+2  ≤ 
6+2+4𝑛+2  ≤ 

10+4𝑛 ≤9
 

2 2 2 

 
Here V(G) = {𝑢1, 𝑢2,𝑢3,𝑢4, 𝑢1

′, 𝑢2
′, 𝑢3

′, 𝑢4
′} 

For b-colouring, let us consider the colour set {1,2} such that cdv(1)= 𝑢2,cdv(2) = 𝑢3 

Hence 𝜒(G) = 2 
 
Step 2: When n= 𝜒(G)≤ 

∆(𝐺)+𝜔(𝐺)+𝑛(𝐺)+2 ≤ 
6+2+4𝑛+2 ≤ 

10+4𝑛 ≤11
 

2 2 2 

 
Here V(G) = {𝑢1, 𝑢2,𝑢3,𝑢4, 𝑢5, 𝑢6𝑢1

′, 𝑢2
′, 𝑢3

′𝑢4
′𝑢5

′𝑢6
′} 

cdv(1)=𝑢1,cdv(2) = 𝑢2 

 
Step 3 𝜒 (G)≤ 

∆(𝐺)+𝜔(𝐺)+𝑛(𝐺)+2 ≤ 
6+2+4𝑛+2 ≤ 

10+4𝑛 

2 2 2 

 
Consider the shadow graph of comb graph in which the vertex set V(G) = {𝑢1, 𝑢2 … … … 𝑢𝑛,𝑢1

′ 𝑢𝑛′} 

Now we assign existing colors to 𝒖𝒏and 𝒖𝒏′ 
Hence the b-chromatic number of shadow graph of comb graph is 2. 
 
Theorem 6 
Grundy chromatic number of G is 2n+1 where G is a shadow graph of comb graph for all n≥ 𝟐 

 
Proof: 
Let G be a shadow graph of comb graph with V(G) = {𝑢1, 𝑢2 … … … 𝑢𝑛,𝑢1

′ .............................................. 𝑢𝑛′} 

Where n(G) = 4n, ∆(𝐺) = 6, 𝜔(G) = 2 

By result 1 Г(G) ≤ 
𝑘+1 𝜔 where k = 𝜃(𝐺) and 𝜔 = 𝜔(G) 

2 
By considering following cases the proof can be obtain. 
 
Step 1:When n =2 
 
Here V(G) = {𝑢1, 𝑢2,𝑢3,𝑢4 , 𝑢1

′, 𝑢2
′, 𝑢3

′, 𝑢4
′} 𝜔(G) = 2 ,𝜃(𝐺) = 6 = 𝑘,n(G) = 8 

Г(G) ≤ (
𝟔+𝟏 

2 
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𝟐 

 
By the definition of Grundy coloring, Г(G) =5 
 
For Grundy coloring, let us consider the color set {1,2,3,4,5} such that 
 
C(𝑢1) = 1,c(𝑢1

′) = 1,c(𝑢2) =4,c(𝑢2
′) = 5,c(𝑢3) = 1,c(𝑢3

′)=1,c(𝑢4)=2 ,c(𝑢4
′)=3 Hence Г(G)= 5 

Step 2:When n =3 
 
Here V(G) = {𝑢1, 𝑢2, 𝑢3,, 𝑢4,𝑢5,, 𝑢6 , 𝑢1

′, 𝑢2
′, 𝑢3

′, 𝑢4
′, 𝑢5

′, 𝑢6
′} 𝜔(G) = 2 ,𝜃(𝐺) = 10, n(G) = 12 

Г(G) ≤ (
10+1 

2≤ 11 

2 

 
For Grundy coloring, let us consider the color set {1,2,3,4,5,6,7} such that c(𝑢1) = c(𝑢5) = c(𝑢1

′) = c(𝑢5
′) =1, c(𝑢2) =6 , 

c(𝑢2
′) = 7, c(𝑢3) =1, c(𝑢3

′) = 1 c(𝑢4) =4, c(𝑢4
′) = 5, c(𝑢6) =2, c(𝑢6

′) = 3 ∴Г(G)=7 
Hence Grundy chromatic number of G is 2n+1 for all n≥ 2 vertices Hence Г(G)= 7 
 
Grundy number for Splitting graph of star and comb graphs Theorem 7: 
If G is a splitting graph of star graph then 𝜑(G) = 2 for all n≥ 2 
 
Proof : 
Let G be a splitting graph of star graph vertex set V(G) = { u, 𝑢1,…..𝑢𝑛, 𝑢′𝑢1

′,…… 𝑢𝑛′} For proper coloring, let us 
consider the color set {1,2} ∴ u and 𝑢′ are non-adjacent they are assigned by colour 1 
 ∴ 𝑢1,…..𝑢𝑛 are adjacent to u then it is colored by 2 and 𝑢1

′,…… 𝑢𝑛′ are adjacent to u then they are assigned by colour 
2 
 
Hence 𝜑(G) = 2 
 
Theorem 8: 
Let G be a splitting graph of star graph χ (G) = for all n 
 
Proof: 
Let G be a splitting graph of star graph 2n+2 vertices { u, 𝑢1,…..𝑢𝑛, 𝑢′𝑢1

′,…… 𝑢𝑛′} Here the independent sets are {u, , 𝑢′} {, 𝑢1, 𝑢1
′}… .............................................................................................. {𝑢𝑛, 𝑢𝑛′} 

Hence 𝛼(G) = 2, 𝜔(G) = 2, n(G) = 2n+2, ∆(G) = 2n 
 

From reference (4) we know that χ(G)≤ 
∆(𝐺)+𝜔(G)+n(G)+2

 

2 

 
Let us prove this theorem by induction on n 
 
Step 1: When n =2 
 

χ (G)≤ 
∆(𝐺)+𝜔(G)+n(G)+2 ≤ 

2𝑛+2+2𝑛+2+2  ≤ 
4𝑛+6 ≤ 7

 

2 2 2 

 
Here = { u, 𝑢1,𝑢2, 𝑢′𝑢1

′,𝑢2
′} 

 
For b-coloring let us consider the colour set such that cdv(1) = u , cdv(2) = 𝑢1 
Hence χ(G)=2 
 
Step 2 : When n=3 
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χ(G)≤ 
∆(𝐺)+𝜔(G)+n(G)+2 ≤ 

2𝑛+2+2𝑛+2+2 ≤ 
4𝑛+6 ≤ 9

 

2 2 2 

 
Here = { u, 𝑢1,𝑢2, 𝑢3, 𝑢′𝑢1

′,𝑢2
′, 𝑢3

′}} 
For b-colouring let us consider the colour set {1,2} such that cdv(1) = u , cdv(2) = 𝑢1

′ 
Hence χ(G)=2 
 
Step 3 : When n=4 
 

G)≤ 
∆(𝐺)+𝜔(G)+n(G)+2≤ 

2𝑛+2+2𝑛+2+2 

2 ≤ 
4𝑛+6 

2Now consider the vertex set 
 
V(G) = { u, 𝑢1,…..𝑢𝑛, 𝑢′𝑢1

′,…… 𝑢𝑛′} 
Now we assign the exisiting colours to the additional vertices ,𝑢𝑛 and 𝑢𝑛′ 
Hence b-chromatic number of splitting graph of star graph is 2. 
 
Theorem 9: 
Grundy chromatic number of G is 2n+1 where G is the splitting graph of star graph for all n≥2 
 
Proof: 
 
Let G be a splitting graph of star graph V(G) = { u, 𝑢1,…..𝑢𝑛, 𝑢′𝑢1

′,…… 𝑢𝑛′} n(G) = 2n+2 , ∆(𝐺) = 2𝑛, 𝜔(G) = 2 

By result 1,Γ(G) ≤ 
𝑘+1 𝜔 where 

2 

 
K = 𝜃 (G),𝜔= 𝜔(G) 
 
By considering the following cases the proof can be obtained. 
 
Case (i) When n =2 
 
Here V(G) = { u, 𝑢1,𝑢2, 𝑢′, 𝑢1

′,𝑢2
′} n(G) = 6 , ∆(𝐺) = 4, 𝜔(G) = 2 

By theorem Γ(G) ≤ 
4+1 

2 ≤ 5 

2 

 
Since there are 6 vertices in the graph by the defn of Grundy colouring Γ(G)=5 For Grundy colouring let us consider the 
colour set {1,2,3,4,5} such that 
C(u) = 1, c(𝑢′)=1,C(𝑢1) =2, c(𝑢1

′) = 4,C(𝑢2) =3, c(𝑢2
′) =5 Hence Γ(G)=5 

Case 2: when n = 3 

Here V(G) = { u, 𝑢1,𝑢2, 𝑢3, 𝑢′, 𝑢1
′,𝑢2

′, 𝑢3
′} 𝜃(𝐺) = 6,𝜔(G) = 2 By theorem Γ(G) ≤ 

6+1 
2 ≤ 7 

2 

 
Since there are 8 vertices in the graph by the defn of Grundy colouring Γ(G)=7 For Grundy colouring let us consider the 
colour set {1,2,3,4,5,6,7} such that C(u) = 1,c(𝑢′)=1,C(𝑢1) =2,c(𝑢1

′) = 4,C(𝑢2) =3,c(𝑢2
′) =5,C(𝑢3) = 4, c(𝑢3

′)=7 
Hence Γ(G)=7 
 
Hence Grundy chromatic number is 2n+1 for all vertices n≥ 2 vertices. 
 
Theorem 10: 
For n ≥2 chromatic number of G is 2 where G is splitting graph of comb graph. 
 
Proof: 
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Let G be a splitting graph of comb graph 
 
The vertex set V(G) = {𝑢1,…..𝑢𝑛, 𝑢1

′,…… 𝑢𝑛′} 
For proper colouring let us consider the colour set {1,2} 
 
Since 𝑢2, 𝑢4, 𝑢6, 𝑢8 and 𝑢2

′, 𝑢4
′, 𝑢6

′, 𝑢8
′ is not adjacent to 𝑢1, 𝑢3, 𝑢5, 𝑢7 and 𝑢1

′, 𝑢3
′, 𝑢5

′, 𝑢7
′ 𝑢2, 𝑢4, 𝑢6, 𝑢8 , 𝑢2

′, 𝑢4
′, 𝑢6

′, 𝑢8
′ are coloured by 1 and 𝑢1, 𝑢3, 𝑢5, 𝑢7 and 𝑢1

′, 𝑢3
′, 𝑢5

′, 𝑢7
′ are coloured by 2 Hence 𝜑(G) = 2 

Theorem : 11 
 
Let G be a splitting graph of comb graph then χ(G)=2 for all n≥ 2 vertices. 
 
Proof: 
 
Let G be a splitting graph of comb graph on 4n vertices. 
 
Here independent sets are {𝑢1, 𝑢3, 𝑢5, 𝑢7 , 𝑢1

′ , 𝑢3
′, 𝑢5

′, 𝑢7
′}and 

{𝑢2, 𝑢4, 𝑢6, 𝑢8 , 𝑢2
′, 𝑢4

′, 𝑢6
′, 𝑢8

′} therefore 𝛼(𝐺) = 2, 𝜔(𝐺) = 2, 𝑛(𝐺) = 4𝑛, ∆(𝐺) = 6 

From reference 4 we have , χ(G)≤ 
∆(𝑮)+𝑚(𝑮)+𝒏(𝑮)+𝟐

 𝟐 

 
Let us prove this theorem on induction on n. 
 
Step:1 when n=2 
 

χ (G)≤ 
∆(𝑮)+𝑚(𝑮)+𝒏(𝑮)+𝟐 ≤ 

4𝑛+10 ≤ 9
 𝟐 2 

 

here 𝑉(𝐺) = {𝑢1,𝑢2,𝑢3, 𝑢4,𝑢1
′, 𝑢2

′, 𝑢3
′, 𝑢4

′} for b coloring consider the color set {1,2} 
such that cdv(1)= 𝑢1,cdv(2)= 𝑢2 
hence χ(G)=2 
 
step:2 when n=3 
 

χ (G)≤ 
∆(𝑮)+𝑚(𝑮)+𝒏(𝑮)+𝟐 ≤ 

4𝑛+10 ≤ 11
 𝟐 2 

 

here 𝑉(𝐺) = {𝑢1,𝑢2,𝑢3, 𝑢4,𝑢5,𝑢6,𝑢1
′, 𝑢2

′, 𝑢3
′, 𝑢4

′, 𝑢5
′, 𝑢6

′} cdv(1)= 𝑢1,cdv(2)= 𝑢2 
hence χ(G)=2 
 
step:3 
 

χ (G)≤ 
∆(𝑮)+𝑚(𝑮)+𝒏(𝑮)+𝟐 ≤ 

4𝑛+10 𝟐 2 

 
consider the splitting graph of comb graph in which the vertex set V(G) = {𝑢1,…..𝑢𝑛, 𝑢1

′,…… 𝑢𝑛′}. Now we assign the existing colors to the vertices 𝑢𝑛and 𝑢𝑛′. Hence the b chromatic number of splitting 
graph of comb graph is 2. 
Theorem 12: 
The Grundy chromatic number of G is 2n+1 where G is a splitting graph of comb graph for all n≥ 2 vertices. 
Proof: 
 
Let G be a splitting graph of comb graph with V(G) = {𝑢1,…..𝑢𝑛, 𝑢1

′,…… 𝑢𝑛′}. Where n(G)=4n, ∆(𝑮) = 6, 𝜔(𝐺) = 

2 
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1 

6 

By the result 1 we know that Γ (G) ≤ 
𝑘+1 𝜔 where ,K = 𝜃(G),𝜔= 𝜔(G) 

2 

 
By considering following cases the proof can be obtained 
 
Step 1: when n =2 
here 𝑉(𝐺) = {𝑢1,𝑢2,𝑢3, 𝑢4,𝑢1

′, 𝑢2
′, 𝑢3

′, 𝑢4
′} n(G)=8, 𝜔(𝐺) = 2, 𝜃(G)=6=k 

Γ(G) ≤ 
𝑘+1 𝜔 ≤ 7 

2 
By the definition of Grundy coloring Γ(G)=5 
 
For Grundy coloring consider the color set {1,2,3,4,5} c(𝑢1) = 1, 𝑐(𝑢2) = 4, 𝑐(𝑢3) = 1, 𝑐(𝑢4) = 5 

c(𝑢1
′) = 1, 𝑐(𝑢2

′) = 2, 𝑐(𝑢3
′) = 1, 𝑐(𝑢4

′) = 3 
therefore Γ(G)=5. 
 
Step 2: when n=3 
 
Here 𝑉(𝐺) = {𝑢1,𝑢2,𝑢3, 𝑢4,𝑢5,𝑢6,𝑢1

′, 𝑢2
′, 𝑢3

′, 𝑢4
′, 𝑢5

′, 𝑢6
′} n(G)=12, 𝜔(𝐺) = 2, 𝜃(G)=10=k 

Γ(G) ≤ 
𝑘+1 𝜔 ≤ 11 

2 

 

For Grundy coloring let us consider the color set {1,2,3,4,5,6,7} c(𝑢1), 𝑐(𝑢5), 𝑐(𝑢′ ), 𝑐(𝑢5
′), 𝑐(𝑢3), (𝑢3

′) = 1,c(𝑢2) = 6, 𝑐(𝑢2
′) = 7 c(𝑢4) = 4, 𝑐(𝑢4

′) = 5, 𝑐(𝑢6) = 2, 𝑐(𝑢′ ) = 3 
Therefore Γ(G)=7 
 
Hence, Grundy chromatic number of G is 2n+1 for all n≥ 2 vertices 
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FACTOR ALMOST DISTRIBUTIVE LATTICES

Naveen Kumar Kakumanu, G Chakradhara Rao,
and Kar Ping Shum

Abstract. In this paper, we introduce the concept of a Factor Almost Dis-

tributive Lattice and derive some of its important properties. We also prove
that if I is an ideal of B then the Factor Almost Distributive Lattice A/I is a
Post Almost Distributive Lattice.

1. Introduction

Emil L. Post [5] in 1921 first introduced a general theory of propositions.
Later on, E. L. Post [6] in 1941 gave a complete list of all closed classes of Boolean
functions, nowadays the above list of all closed classes of Boolean functions is called
the Post lattice, and moreover, E. L. Post himself also considered the so called Post’s
lattices with applications to many-valued logical systems, in particular, he proved
that each of the above classes has a finite basis and obtained a list of bases for
all closed classes. The Post lattice can hence be regarded as a very useful tool in
complexity examinations of Boolean circuits and propositional formulas. Recently,
the Boolean circuits and Boolean functions attract and deserve a lot of attention in
computer science, and the theory behind them is the exhaustively useges in circuit
design and various other important fields. In the literature, G. Epstein [3] has
further studied and developed the lattice theory of Post Algebras. On the other
hand, E.L. Post [6] considered the two-valued iterative systems of mathematical
logic, the postulatees and general theory of Post’s lattices and Post algebras are
hence formed and developed.
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In 1980, U.M. Swamy and G.C. Rao [11] both introduced the concept of an
Almost Distributive Lattice (or, simply an ADL) as a common abstraction of most
of the existing ring theoretic and lattice theoretic generalizations of a Boolean
algebra. In this paper, we introduce the concept of an ideal of Birkhoff center B
and derive some of its important properties.

2. Preliminaries

In this section, we recall some necessary notaions and basic results which are
needed to make this paper self-contained. However, for more basic information, the
reader is referred to the paper [11].

Definition 2.1. ([11]) An algebra (A,∨,∧, 0) of type (2, 2, 0) is called an
Almost Distributive Lattice (ADL) if it satisfies the following axioms: For all
x, y, z ∈ A,

(i) x ∨ 0 = x
(ii) 0 ∧ x = 0
(iii) (x ∨ y) ∧ z = (x ∧ z) ∨ (y ∧ z)
(iv) x ∧ (y ∨ z) = (x ∧ y) ∨ (x ∧ z)
( v) x ∨ (y ∧ z) = (x ∨ y) ∧ (x ∨ z)
(vi) (x ∨ y) ∧ y = y.

Theorem 2.1 ([11]). Let m be a maximal element in an ADL (A,∨,∧, 0) and
x ∈ A. Then the following statements are equivalent:

(i) x is a maximal element of (A,6).
(ii) x ∧m = m.
(iii) x ∧ a = a, for all a ∈ A.

Definition 2.2. A non-empty subset I of an ADL (A,∨,∧, 0) is called an ideal
of A if and only if it satisfies the following conditions:

(i) x, y ∈ I =⇒ x ∨ y ∈ I.
(ii) x ∈ I, a ∈ A =⇒ x ∧ a ∈ I.

Definition 2.3. Let (A,∨,∧, 0) be an ADL with a maximal element m and

B(A) = {x ∈ A | x ∧ y = 0 and x ∨ y is maximal for some y ∈ A}.

Then (B(A),∨,∧) is a relatively complemented ADL and it is called the Birkhoff
center of A. We usually use the symbol B to denote the Birkoff center instead of
B(A) when there is no ambiguity.

For any b ∈ B, b ∧ m is a complemented element in the distributive lattice
[0,m], whose complement will be denoted by bm.

For other properties of an ADL, the reader is referred to [11].

3. Factor ADL

In our papers [7, 10], we introduced the concepts of a P0−ADL and P1−ADL
respectively and studied their properties. The following definition is taken from
[7].
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Definition 3.1. ([7]) Let (A,∨,∧, 0,m) be an ADL with Birkhoff center B.
Then, A is said to be a P0−ADL if there exist elements 0 = e0, e1, ..., en−2, en−1 in
A such that

(i) en−1 ∧m = m.
(ii) ei ∧ ei−1 = ei−1, for 1 6 i 6 n− 2.

(iii) For any x ∈ A, there exists bi ∈ B such that x ∧m =
n−1∨
i=1

(bi ∧ ei ∧m).

Now, we use A to denote a P0−ADL which means that (A,∨,∧, 0,m) is a P0−
ADL with a chain base {0 = e0, e1, ..., en−2, en−1 ∧m = m}.

Definition 3.2. ([9]) Let A be a P0−ADL with Birkhoff center B. Then the
following statements hold:

(i) A is said to be a P1−ADL if for every i, (ei+1 → ei) = ei exists.

(ii) A is said to be a P2−ADL if for every i, (ei+1 ⇒ ei) = ei exists.

(iii) A is said to be a Post ADL if for every i, (ei+1 ⇒ ei) = ei exists and
en−2! = 0.

Remark 3.1. ([7]) Let A be a P0−ADL with Birkhoff center B and x ∈ A

such that x ∧m =
n−1∨
i=1

(bi ∧ ei ∧m) where bi ∈ B.

(i). If bi ∧ bi+1 = bi+1 for all i, then the above representation is called a
monotone representation (or, simply mono. rep.) of x.

(ii). If bi ∧ bj = 0 for i ̸= j, then the above representation is called a disjoint
representation (or, simply dis. rep.) of x.

(iii) Every element of a P0−ADL has both monotone and disjoint representa-
tion.

For other properties of P0−ADL, P1−ADL, P2−ADL and Post ADL, the reader
is referred to [7, 10, 8, 9] respectively.

As mentioned above, the concepts of a P0−ADL and its ideals are very interest-
ing concepts in computer Science and in logic .For this reason, we will concentrate
on the properties of a Post ADL .

In this paper, we introduce the concept of Factor ADL and then, we will derive
some of its its important properties. Now we begin with the following crucial
definition.

Definition 3.3. Let A be a P0−ADL with Birkhoff center B and J be an
ideal of B with the following property:

(P): If b ∈ B and b ∧ er ∧ m 6 er−1 ∧ m for some r > 0, then we have
b ∈ J. Now, we call A a Factor ADL.

From hereafter, we use the symbol J to stand for an ideal of B with property
(P).
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Theorem 3.1. Let A be a P0−ADL with ideal J and Birkhoff center B. If an
element x ∈ A has two mono. reps.

x ∧m =
n−1∨

r=1

br ∧ er ∧m =
n−1∨

r=1

cr ∧ er ∧m.

Then (br ∧ cr
m) ∨ (cr ∧ br

m) ∈ J for r = 1, 2, ..., n− 1.

Proof. Let J be an ideal of B and x ∧m =
n−1∨
r=1

br ∧ er ∧m =
n−1∨
r=1

cr ∧ er ∧m

be 2 mono reps. Then x∧ e1∧m =
n−1∨
r=1

br ∧ er ∧ e1∧m =
n−1∨
r=1

cr ∧ er ∧ e1∧m. Thus

x∧e1∧m =
n−1∨
r=1

br∧e1∧m =
n−1∨
r=1

cr∧e1∧m and x∧e1∧m = b1∧e1∧∧m = c1∧e1∧∧m.

Finally, we have
b1 ∧ e1 ∧ c1

m ∧m = c1 ∧ e1 ∧ c1
m ∧m = 0 =⇒ b1 ∧ c1

m ∧ e1 ∧m = 0
=⇒ b1 ∧ c1

m ∈ J (by the property (P)).
Similarly, we derive that c1 ∧ b1

m and hence (b1 ∧ c1
m) ∨ (c1 ∧ b1

m) ∈ J.
Suppose that (b1 ∧ c1

m) ∨ (c1 ∧ b1
m) ∈ J for 1 < r < s 6 n − 1, where s is a

fixed but arbitrary integer which is greater than 1.
Since x ∧m = {(b1 ∧ e1) ∨ ... ∨ (bn−1 ∧ en−1)} ∧m =

{(c1∧e1)∨ ...∨ (cn−1∧en−1)}∧m

=⇒ x ∧ es ∧m = {(b1 ∧ e1) ∨ ...(bn−1 ∧ en−1)} ∧ es ∧m =

{(c1∧e1)∨ ...∨(cn−1∧en−1)}∧es∧m

=⇒ x ∧ es ∧m = {(b1 ∧ e1) ∨ ...(bs ∧ es)} ∧m =

{(c1 ∧ e1) ∨ ... ∨ (cs ∧ es)} ∧m

=⇒ x ∧ bs
m ∧ es ∧m = ((b1 ∧ bs

m ∧ e1) ∨ (b2 ∧ bs
m ∧ e2) ∨ (bs ∧ bs

m ∧ es)) ∧m

= ((c1∧ bs
m ∧ e1)∨ (c2 ∧ bs

m∧ e2)∨ ...∨ (cs ∧ bs
m ∧ es))∧m.

Then cs ∧ bs
m ∧ es ∧m 6 es−1 ∧m and hence cs ∧ bs

m ∈ J. Similarly, we get
that bs ∧ cs

m ∈ J. By using induction , we deduce that (cs ∧ bs
m) ∨ (cs ∧ bs

m) ∈ J
for s = 1, 2, ....., n− 1. �

Definition 3.4. Let (A,∨,∧, 0,m) be an ADL with B and let J be an ideal
of B. If

x ∧m =
n−1∨

r=1

fr ∧ er ∧m and y ∧m =
n−1∨

r=1

gr ∧ er ∧m

are mono. reps of x, y ∈ A. We define

x ≡ y ⇐⇒ (br ∧ cr
m) ∨ (cr ∧ br

m) ∈ J for r = 1, 2, ...., n− 1.

Now we are in a good position to state the following theorem.

Theorem 3.2. The relation ≡ is an equivalence relation.
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Proof. Let x ∧m =
n−1∨
r=1

br ∧ er ∧m, y ∧m =
n−1∨
r=1

cr ∧ er ∧m be mono. reps

of x, y ∈ A and x ≡ y ⇐⇒ (br ∧ cr
m) ∨ (cr ∧ br

m) ∈ J for r = 1, 2, ...., n− 1. Since
0 ∈ A and 0 ∨ 0 = 0, we can easily prove that (br ∧ br

m) ∨ (br ∧ br
m) = 0 ∈ J.

Let x, y ∈ A. Then x ≡ y ⇐⇒ (br ∧ cr
m) ∨ (cr ∧ br

m) ∈ J

⇐⇒ (br ∧ cr
m ∧m) ∨ (cr ∧ br

m ∧m) ∈ J

⇐⇒ ((br ∧ cr
m) ∨ (cr ∧ br

m)) ∧m ∈ J

⇐⇒ ((cr ∧ br
m) ∨ (br ∧ cr

m)) ∧m ∈ J

⇐⇒ (cr ∧ br
m) ∨ (br ∧ cr

m) ∈ J

⇐⇒ y ≡ x.

Hence ≡ is symmetric. By using routine arguments, one can easily prove that ≡ is
transitive and hence ≡ is indeed an equivalence relation. �

The proof of the following theorem is direct.

Theorem 3.3. Let x ≡ y and z ≡ w. Then x ∨ z ≡ y ∨ w and x ∧ z ≡ y ∧ w.

Proof. Let

x ∧ m =
n−1∨
r=1

ar ∧ er ∧ m, y ∧ m =
n−1∨
r=1

br ∧ er ∧ m, z ∧ m =
n−1∨
r=1

cr ∧ er ∧ m and

w ∧m =
n−1∨
i=1

dr ∧ er ∧m. Then

(x ∨ z) ∧m =

n−1∨

i=1

(ar ∨ cr) ∧ er ∧m, (y ∨ w) ∧m =

n−1∨

r=1

(br ∨ dr) ∧m,

and

x ∧ z ∧m =
n−1∨

r=1

ar ∧ cr ∧ er ∧m,

y ∧ w ∧m =
n−1∨

r=1

br ∧ dr ∧ er ∧m.

Since x ≡ y, z ≡ w, we have ((ar ∧ br
m) ∨ (br ∧ ar

m)) ∧m ∈ J and ((cr ∧ dr
m) ∨

(dr ∧ cr
m)) ∧m ∈ J. Now we show that x ∨ z ≡ y ∨ w that is ((ar ∧ br

m ∧ dr
m) ∨

(br ∧ ar
m ∧ cr

m) ∨ (cr ∧ br
m ∧ dr

m) ∨ (dr ∧ ar
m ∧ cr

m)) ∧ m ∈ J. Again, since
br

m ∧ dr
m ∈ B, and J is an ideal of B, we get that br

m ∧ dr
m ∧ ((ar ∧ br

m) ∨
(br ∧ ar

m)) ∧ m ∈ J and hence ar ∧ br
m ∧ dr

m ∧ m ∈ J. Similarly, we get that
br ∧ ar

m ∧ cr
m ∧m ∈ J, cr ∧ br

m ∧ dr
m ∧m ∈ J, dr ∧ ar

m ∧ cr
m ∧m ∈ J and hence

((ar ∧ br
m ∧ dr

m)∨ (br ∧ ar
m ∧ cr

m)∨ (cr ∧ br
m ∧ dr

m)∨ (dr ∧ ar
m ∧ cr

m))∧m ∈ J.
Therefore x ∨ z ≡ y ∨ w. Analogously, we can prove x ∧ z ≡ y ∧ w. �

Remark 3.2. We take [x] = {The abstract class of ≡, containing x ∈ A}.
The set of all classes [x], where x runs over A will be denoted by A/J and the set
A/J becomes an ADL with [e0] = 0 and [en−1 ∧m] = m where [x] ∨ [y] = [x ∨ y]
and [x] ∧ [y] = [x ∧ y]. Also, B/J is an ADL and B/J is the center of of A/J.
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Theorem 3.4. Let A be a P0−ADL with Birkhoff center B and J be an ideal

of B. Then the Factor ADL A/J is a Post ADL.

Proof. Clearly A/I is a P0−ADL and by property of ideal J of B, we can
immediately prove that A/J is a Post ADL. �

Corollary 3.1. Let (A; e0, e1, ...., en−1) be a Post ADL with a maximal ele-

ment m, Birkhoff center B. Let J be an ideal of B. Then the Factor ADL A/I is a

Post ADL.
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A NOVEL ENCRYPTION SCHEME TO SECURE THE DATA 

USING DNA BASED PLAY FAIR CIPHER TECHNIQUE

By

ABSTRACT

DNA cryptography is one of the cryptographic techniques in which DNA is used to store and transmit the information. With 

the strange arrangement of information in DNA sequences, it is possible to implement data security efficiently. Though a 

lot of research is done and many algorithms have been developed for hiding the data, DNA sequences based data 

encryption seems to be an efficient approach for satisfying the present information security needs. In this paper, the 

traditional Playfair cipher to DNA Cryptography is applied. The key matrix of traditional matrix contains the 25 alphabets 

of the total 26-alphabets in a 5x5 key matrix based on the secret key. In the present paper, the key matrix uses 64 DNA 

codons by arranging them into 8x8 matrix so that the security is enhanced. The encryption technique has been modified, 

but at the same time retains some of the basic rules of the classical Playfair Algorithm. Playfair technique is modified by 

arranging the DNA Codons into 8x8 matrix to eliminate its limitations and enhance its security features. The proposed 

algorithm is efficient as it contains a LOOKUP table, which contains 64 values (A..Z,a..z,0..9,  ,.) And the LOOKUP table is 

randomly arranged for each transmission. The proposed method is implemented and also compared with other 

popular ciphers on the basis of Time Complexity. The main objective of this paper is to provide a security system which 

uses DNA as a media.

Keywords: Deoxyribo Nucleic Acid (DNA), DNA Cryptography, Play Fair, Encryption, Decryption.
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INTRODUCTION

We all know providing security to the information is a key 

aspect in the field of Computer Science. With the growth 

of technology, threats has also increased. Designing new 

algorithms for a secured transmission system is the need 

of the hour. Human beings created an innovation in which 

the transmitted data looks unreadable thereby the 

attacker does not mean what it is. But the attacker tries 

various mechanisms to break the algorithms. The main 

feature of cryptography is to have Confidentiality, 

Authentication, and Integrity of the data. The process of 

converting a plaintext into a cipher text is called 

encryption and vice versa is called decryption. The 

encryption and decryption takes place by taking one or 

more keys. Based on the key type, the security 

mechanism is used. During the process if only one key is 

used for both encryption and decryption process, then it is 

called symmetric key cryptography. Alternately, if two keys 

are used, one is for encrypting (Public Key) and the other is 

for decrypting (Private Key), then it is called as Asymmetric 

Key Cryptography. As many cryptographic algorithms are 

cracked, researchers are continuously striving to develop 

strong algorithms to provide security. Performing 

computation with DNA sequences is DNA Computing. 

Adleman (1994) and Gehani et al. (2003) have identified 

that DNA can be used as one of the data hiding 

techniques in the field of DNA cryptography. The idea 

behind this is introducing new methodologies to give high 

security along with conventional cryptography. Initially, 

the information is stored in DNA sequence and then 

computation is applied on the DNA sequence. The main 

advantage of DNA computers is to generate more 

li-manager’s , Vol.   No. 3 lJournal on Information Technology  7  June - August 2018
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ABSTRACT 
 
The Indian corporate sector is looking forward to such investment avenues where they can get competitive 
advantage over the other related rivals and the incorporation of business needs a high volume of 
investment and this investment is irreversible in nature. As far as the capital budgeting decisions are 
concerned they are for long term and very closely associated with performance of the respective company. In 
the routine course of business there are a number of investment proposals in front of the companies but it is 
the responsibility of the finance team that they take an intelligent decision and ensure that the rate of return 
in a particular proposal is not volatile for the company. In order to choose a financially viable proposal the 
finance team of the company is required to evaluate, re-evaluate and perform the comparative analysis 
between the proposals to select the best suited one. This selection procedure can be stated as capital 
budgeting. This study will try to comment on the capital budgeting decisions of Indian software industry and 
evaluate the process of appraising investment proposals. 
 
Keywords: Capital Budgeting, economics, Software and IT industry, economy, investment 
 
 
 

INTRODUCTION 
 
Being a developing economy India is going under a number of structural changes and is in the process of affecting 
the international market to a certain extent and getting affected to a great extent. India is expanding its operations in 
different countries and this is going to increase the risk for competing agencies. 2008 was the worst year for 
the international economic scenario, including India, as the recession in this period has wiped out the growth rates 
and affected the economy in an adverse manner. ESI (2015) after the announcement of industrial reforms in 1991 
the entire major industries were opened for international players and even India had an opportunity to expand its 
operation in different countries. Here it is important to mention that despite of these structural changes the growth 
rate of Indian economy and capital market was not stable and even the economic meters do not show a high 
temperature. Then in the starting years of 21st century, high growth rate was experienced in the Indian 
economy and this growth rate was due to increased level of exports and investments from FIIs. Again this growth 
was not consistent and in 2008 again there was a slowdown international economy, as stated above. In the 
present scenario the business portfolio of India is undergoing corrective treatment and the respective policy 
framework is trying to balance the turbulence in the economy. Specifically the corporate sector of India is facing 
the issues of uneven business cycles, volatile demand patter, unpredictable strategies of competing economies, 
fluctuating inflation and even the policies of respective government. As it is visible from the media sources that 
there is a currency deflation of Indian rupee and to meet requirements of economic development and payments the 
cash reserve and forex reserve of the country is also diminishing. Apparently there is a fiscal deficit emerging in 
every next budget of the country. Considering the above mentioned issues, the corporate sector of the country is 
also facing the turmoil of economic imbalance and as a result profitability is shrinking and the overall market 
capitalization is not supporting the growth of industrial sector. Then on the other hand the debts are increasing and 
the level of risk is increasing in case of new investments. The overall environment is unstable to a certain extent, 
in such a scenario there is a need to re-evaluate the ways and means of doing business. 
 
Capital Budgeting Practices 
Indian corporate sector is looking forward to such investment avenues where they can get competitive advantage 
over the other related rivals. Incorporation of business needs a high volume of investment and this investment is 
irreversible in nature. As far as the capital budgeting decisions are concerned they are for long term and very 
closely associated with performance of the respective company. In the routine course of business there are a number 
of investment proposals in front of the companies but it is the responsibility of the finance team that they take an 
intelligent decision and ensure that the rate of return in a particular proposal is not volatile for the company. In 
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order to choose a financially viable proposal the finance team of the company is required to evaluate, re-evaluate 
and perform the comparative analysis between the proposals to select the best suited one. This selection procedure 
can be stated as capital budgeting. On the basis of precise information processing and conversion of this processed 
information into profitable investment decision, we can divide the capital budgeting technique in two parts i.e. 
Discounted Cash Flow and Non-Discounted Cash Flow. 
 
Techniques of Evaluating Capital Budgeting Decisions 
All the available techniques of capital budgeting can be divided into following classes: 

1. Traditional Methods 
a. Pay Back Period 
b. Accounting Rate of Return 

2. Discounted Cash Flow Method 
a. Pay Back Period Method (Discounted) 
b. Net Present Value 
c. Internal Rate of Return 

 
This present study will investigate the impact of different organization related variable on the usage of capital 
budgeting process. The study will evaluate the NPV (Net Present Value), IRR (Internal Rate of Return) and current 
cost of capital in terms of IT and software industry in India. 
 

LITERATURE REVIEW 
 
Baker et al (2012) Stated that in the last few decades, the process of taking investment decisions has changed a lot 
and it can be stated that till the last few years of 20th century non discounted technique was used for the 
decisions related to capital budgeting and the same has evolved to discounted cash flow and ARR method. This 
evolution has changed the thought process of the finance managers and made them more capable in taking such 
decisions. They also stated that Discounted Cash Flow method is not much popular in present times. 
 
Singh et al (2014) stated that in the present times most of the finance managers are using the methods of Net 
Present Value and Internal Rate of Return as compare to other capital budgeting techniques. As far as Indian 
companies are concerned, they are in the practice of using Non- Discounted Cash Flow Technique in place of 
Discounted Cash Flow Technique. Then on the other hand there are some new ventures in the country who are 
considering the cost of capital as an important decision making tool. 
 
Yadav et al (2015) stated that in India more than 77% of the finance mangers are considering Net Present Value 
Method and there are only 8% of the companies who are in the process of using the actual data for the sake 
of assessing financial proposals. This variation is due to the lack of familiarity in the both the processes and 
stating outcomes of the selected portfolios. 
 
Bansal et al (2017) stated that from the starting of 21st century Indian business is growing and developing on 
international fronts as a resultant more precise and modern methods of evaluation are used. In the present times not 
only financial components of a given proposal are evaluated rather many of the related non-financial components 
are also evaluated. These evaluations are considered good for the future health of the organization. 
 
More et al (2018) conducted a study on the assessment of financial and non-financial success factors and stated 
that there are 13 such factors that are required to be evaluated before making an investment decision. These 
factors are common for all type of Indian industries. The broad categories of these factors are like social factors, 
technical factors, legalities, political agendas, strategic evaluations, etc. 
 
Objective 
The objective of the study is to evaluate the Capital Budgeting techniques used in the Indian IT and software 
industry and performance of the same by the use of these techniques. 
 
Hypothesis 
H0: There is no significant relationship between the size of the firm & age of business and capital budgeting 
technique used by it. 
 
H1: There is a significant relationship between the size of the firmv& age of business and capital budgeting 
technique used by it. 
 

RESEARCH METHODOLOGY 
 

Source of Data 
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This study is based on secondary data to incorporate the authenticity and the researcher is trying to assess the 
techniques of capital budgeting and effect of the same on the performance of the firm in selected period of 
study. 
 
The major sources of data are as following: 

1. Record of selected companies for the said period of study 
2. Major studies made in top institutions i.e. IIMs, IITs, etc. 
3. Journal of Springer and Wileys 
4. Governments reports on IT and Software industry for the said period of study 
5. Other reports from different published and non-published sources. 

 
Type of Research Method 
The researcher has used exploratory research design, in this type of research the whole process is dependent on 
secondary sources of data and respective tools of analysis are applied on the same. 
 
Tools of Analysis 

1. Basic tools of descriptive statistics i.e. average, percentage, etc. 
2. Kruskal-Wallis Test 

Data Analysis and Interpretation 
1. Type of Project and Budget Size 

 

Type of 
Investment  Project 

Up to 50 Cr. 51 cr.to 100 cr. 101 cr to 200 cr. 201 cr to 500 cr. or 
above 

For New Business 6 13 18 14 

Broadening of current 
line of business 

22 17 12 09 

Technology 
Upgrade 

12 10 8 10 

 
 

 
 

Interpretation 
As can be seen from the above table and chart that most of the companies are evaluating the investment proposals 
for new business and this is a fair result because software and ICT is a growing industry in India and most of the 
investors are ready to join this rising industry, directly or indirectly. Then on the other hand the project value for 
other type of components i.e. expansion and technology upgrade the maximum value of project is between 50 to 
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100 cr. in some case the value of project may be exceeded. 
 

Technique of Capital 
Budgeting 

Up to 50 Cr. 51 cr.to 100 cr. 101 cr to 200 cr. 201 cr to 500 cr. or 
above 

PPM 
(Pay Back Period Method) 

4 2 5 9 

ARR 
(Accounting Rate of 

Return Method) 

 
10 

 
11 

 
7 

 
14 

NPV 
(Net Present Value 

Method) 

6 9 6 12 

IRR 
(Internal Rate of Return 

Method) 

 
8 

 
7 

 
10 

 
11 

DPP 
(Discounted

 Paybac

k Period method) 

 
11 

 
8 

 
13 

 
15 

 

 
Interpretation 
As can be seen from the above given chart and diagram, maximum number of selected companies have given 
preference to IRR (Internal Rate of Return) method of evaluating investment proposals, whereas only 10% of the 
total sampled companies have preferred NPV and IRR method of apprising new projects. Here it is important to 
mention that the preference of the companies is changing with the size of investment decision. If the size of 
decision is more than 500 cr. then the most preferred method are ARR and NPV and in case of investment 
decision of less than 500 cr IRR is used by the sampled companies. These results are in conjugation of the study 
made by Harvey (2002)which stated that IRR and NPV are the most preferred methods of appraising the 
investment decisions. 
 
Then the other methods like PPM and DPP are seldom used by the selected companies and these methods are 
generally linked with other techniques of IRR and NPV. 



       International Journal of Enhanced Research in Educational Development (IJERED)  
ISSN: 2320-8708, Vol. 6 Issue 3, May-June, 2018, Impact Factor: 3.275    

Page | 35 

Result of Kruskal Wallis test 
 
 Technique of Capital Budgeting 

Component Result PPM ARR NPV IRR DPP PI 

Size of 
 
Budget 

Χ2 2.26 1.62 4.39 5.24 2.72 0.78 

Sign. 1.24 2.43 1.72 0.88 0.74 0.84 

Size of Firm Χ2 3.54 7.82 6.77 2.88 3.17 2.91 

Sign. 1.22 0.54 0.87 1.62 1.73 0.97 

Age of 
 
Business 

Χ2 4.22 2.82 7.61 5.82 3.29 4.41 

Sign. 0.76 0.11 2.53 2.08 1.61 1.23 

 
As per the results of Kruskal Wallis test, it is clear that there is a significant relationship between NPV and DPP 
methods. For rest of the methods the results are insignificant i.e. they do not lie with the parameter of 5% level 
of significance. The above given test results are in relation to the previous studies of international level in different 
years. These results also approve that Discounted cash Flow is a preferred method in case of software industry, as 
in many of the previous studies this method was not approved by the experts. Other values lie beyond the 
significant level of 10% but then again the statistical significance of the same is not approved. 
 
Then in case of size of the firm and age of business, IRR and NPV lie within the significant level of 10% and in 
rest of the cases the values are beyond the significance level. Here it is important to mention that the age of 
business can be exempted in some of the cases as most of the Indian software companies are established after 2005 
and started to take individual assignment in the form of full-fledged company. 
 
Result of Hypothesis Testing 
As it is clear from the above given analysis and interpretation that in case of software industry the age of 
business is not a very important component, but then again size of business does matters, then on collective basis 
the null hypothesis „Thereisno significant relationship between the size of the firm & age of business and capital 
budgeting technique used by it can be rejected and alternate hypothesis can be accepted. 
 

CONCLUSION 
 
This is a well-known fact that the scope of capital budgeting is very wide and cannot be assimilated in a single 
research paper so this present research can be put in the category of fact finding study for the listed software and IT 
companies of India. The result of the study state and the software industry in new and still in its growth stage, so in 
most of the cases age of the business is not considered while deciding on the capital budgeting decisions. Other 
than this size of the firm of the revenue is an important factor, that is being considered while deciding on the 
investment proposals. In the present times most of the companies are looking forward for a method that can cater 
more than one objective at a time and in this regard ARR and NPV are the best suited methods to decide on 
investment proposal, this approach will include more than one objective. 
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ABSTRACT 
 

My analysis work primarily aims at computing the saturation outturn of the mac layer and targets its 

improvement. The current study is conducted to look at each Physical and MAC layer protocols to investigate 

the performance of exciting IEEE 802.11 customary. The Distributed Coordination function (DCF) and point 

Coordination function (PCF) are the two different categories of the MAC layers that are outlined in the 

reference paper.  The DCF protocol user Carrier Sense Multiple Access with Collision dodging (CSMA/CA) 

mechanism and is obligatory, whereas PCF is outlined as a choice to support the delivery of the frames of 

information with in a finite time interval. The DCF protocol in IEEE 802.11 standard defines the procedures in 

which the medium is shared among stations.  DCF that is predicated on CSMA/CA consists of a basic access 

technique and an elective channel methodology with request-to-send and clear-to-send (CTS). 

Keywords : CSMA/CA, Distributed Coordination Function, MAC layer, Collision dodging. 

 
I. INTRODUCTION 

 
The modeling of the 802.11 mackintosh layer is a 

crucial issue for the evolution of this technology. the 

present models for 802.11 assume that each one 

shared among all stations (STAs) have identical 

physical conditions at the receiving STA (same 

power, same writing...), therefore once 2 or a lot of 

STAs emit a packet within the same slot time, all 

their packets are lost, which can not be the case 

really once for example one STA is near the receiving 

STA and therefore the alternative STAs off from it. 

This exhibition is called the capture impact, STA’s 
special positions will be used for the analyzing of this. 

STA’s  which are within the special positions are 

thought of the computing limits of a wireless 

networks. 

 

1.1. MAC Layer Service Time 

There square measure 3 basic methods once the 

waterproof layer transmits a packet: the decrement 

process of the backoff timer, the flourishing packet 

transmission method that takes a period of time of 

Tsuc and also the packet collision method that takes a 

period of time of Tcol. Here, Tsuc is that the chance 

variable representing the amount that the medium is 

detected busy due to a flourishing transmission, and 

Tcol is that the chance variable representing the 

amount that the medium is detected busy by every 

station owing to collisions. The MAC layer service 

time is that the measure from the time instant that a 

packet becomes the pinnacle of the queue and starts 

to contend for transmission, to the time instant that 

either the packet is acknowledged for a flourishing 

transmission or the packet is born. Now is very 

important once we examine the performance of 

upper protocol layers. Apparently, the distribution of 

the waterproof layer service time may be a distinct 

chance distribution as a result of the littlest quantity 

of the backoff timer may be a slot. Tsuc and Tcol rely 

on the transmission rate, the length of the packet and 

also the overhead (with a distinct unit, i.e. bit), and 

also the specific transmission theme (the basic access 

DATA/ACK theme or the RTS/CTS scheme) [9, 12]. 
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Need and Importance 

Present days, the IEEE 802.11 wireless local area 

network technology offers the most important 

deployed wireless access to the web. This technology 

specifies each the Medium Access management 

(MAC) and also the Physical Layers (PHY). The PHY 

layer selects the proper modulation theme given the 

channel conditions and provides the mandatory 

information measure, whereas the mac layer decides 

in a very distributed manner on however the offered 

information measure is shared among all stations 

(STAs). This normal permits a similar mac layer to 

control on prime of 1 of many PHY layers. This 

model has completely different extensions on that 

I'm acting on. One extension considers Associate in 

Nursing Access purpose (AP) that transmits packets, 

which might permit finding the best Access purpose 

placement for a given topology. There are varied 

makes an attempt to model and analyze the 

saturation outturn and delay of the IEEE 802.11 mac 

layer. 

 

II. Literature survey 

 

1. Performance analysis of the IEEE 802.11 

distributed coordination function 

 - G Bianchi 

2. IEEE 802.11n MAC frame aggregation 

mechanisms for next-generation high-throughput 

WLANs 

 - DionysiosSkordoulis  Qiang Ni, Hsiao-hwa Chen, 

Adrian P. StephensChangwen Liu, Abbas Jamalipour 

3. Performance of reliable transport protocol over 

IEEE 802.11 wireless LAN: analysis and 

enhancement 

 - Haitao Wu, Yong Peng, Keping Long, Shiduan 

Cheng, Jiam Ma 

4. An IEEE 802.11 p-based 

multichannel MAC scheme with channel 

coordination for vehicular ad hoc networks 

 - Q Wang, S Leng, H Fu, Y Zhang 

5. Throughput analysis and measurements in IEEE 

802.11 WLANs with TCP and UDP traffic flows 

- R Bruno, M Conti, E Gregori 

6. Modeling the 802.11 distributed coordination 

function in non-saturated conditions 

 -K Duffy, D Malone, DJ Leith 

7. CoopMAC: A Cooperative MAC for Wireless 

LANs 

- Pei Liu, Zhifeng Tao, Sathya Narayanan, 

ThanasisKorakis, Shivendra S. Panwar 

8. Throughput and Delay analysis of IEEE 802.11 

Protocol 

 - P. Chatzimisios, V. Vitsas and A. C. Boucouvalas 

 

CSMA/CA with RTS/CTSexchange 

If the channel is busy for the supply STA, a go into 

reverse time (measured in slot times) is chosen every 

which way within the interval (0; CW), wherever 

CW is termed the rivalry window. 

 

This timer is decremented by one as long because the 

channel is perceived idle for a DIFS (Distributed put 

down Frame Space) time. It stops once the channel is 

busy and resumes once the channel is idle once more 

for a minimum of DIFS time. CW is associate whole 

number with the vary determined by PHY layer 

characteristics: CW min and CW soap. CW are going 

to be doubled once every unsuccessful transmission, 

up to the utmost worth that is set by CW max + one. 

once the rear off timer reaches zero, the supply 

transmits the information packet. The ACK is 

transmitted by the receiver straight off once an 

amount of your time known as SIFS (Short put down 

Frame Space) that is a smaller amount than DIFS. 

Once an information packet is transmitted, all 

different stations hearing this transmission change 

their Network Allocation Vector (NAV) that is 

employed for virtual metallic element at the raincoat 

layer. 

 

In facultative RTS/CTS access technique, associate 

RTS frame ought to be transmitted by the supply and 

also the destination ought to settle for information 

http://www.ijsrcseit.com/
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Dionysios%20Skordoulis.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Dionysios%20Skordoulis.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Adrian%20P.%20Stephens.QT.&newsearch=true
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the info transmission by causation a CTS frame 

before the transmission of actual data packet. Note 

that STA’s within the sender’s vary that hear the RTS 

packet update their NAVs and defer their 

transmissions for the length nominal by the RTS. 

Nodes refrain the values after they catch the CTS and 

update the network allocation vector. 

This way, the hidden nodes problem or the problems 

are not affecting the transformation of information 

and the receiving of the acknowledgement. 

System parameters: 

MAC header 224bits 

PHY header 192bits 

CTS 112bits+PHY 

header 

ACK 112bits+PHY 

header 

RTS 160bits+PHY 

header 

Packet Payload 8224bits 

Channel bit rate 1Mbps 

Initial backoff 

window size (W) 

31 

Long retry limit 4 

Short retry limit 7 

Propagation delay 1us 

Slot time 20us 

Maximum backoff 

stages(m) 

5 

SIFS 10us 

DIFS 50us 

 

III. Methodology 

 

One of the foremost promising models has been the 

supposed Bianchi model. This model uses a 

straightforward and chic distinct time Markov chain 

technique to research the caseof saturated shared 

among all stations (STAs), STAs that invariably have 

packets to send. The theme DCF is to reinforce the 

performance of reliable transport protocol over local 

area network, and analyzed it to additional extension 

to contemplate finite packet try limits as outlined 

within the IEEE 802.11 customary.  It provides 

closed type expressions for the saturation turnout 

and for the chance that a packet transmission fails as 

a result of collision.  My future work is to resolve the 

model numerically and show the saturation turnout 

per station is powerfully dependent not solely on the 

station’s position however additionally on the 
positions of the opposite stations. 

The essential access technique 

In 802.11, priority access to the wireless medium is 

controlled by the utilization of inter-frame space (IFS) 

time between the transmissions of frames. Wholly 3 

IFS intervals are such by 802.11 standards: short IFS 

(SIFS), purpose coordination perform IFS (PIFS), and 

DCF-IFS (DIFS). The SIFS is that the smallest and 

therefore the DIFS is that the largest.The station 

might proceed with its transmission if the medium is 

detected to be idle for AN interval larger than the 

Distributed laid Frame Space (DIFS). If the medium 

is busy, the station defers till a DIFS is detected and 

so generate a random back-off amount before 

transmission.The back-off timer counter is reduced 

as long because the channel is detected idle, frozen 

once the channel is detected busy, and resumed once 

the channel is detected idle once more for quite a 

DIFS. A station will initiate a transmission once the 

back-off timer reaches zero.The back-off time is 

uniformly chosen within the vary (0, w-1). 

Conjointly (w-1) is understood as rivalry Window 

(CW), that is A number with the vary determined by 

the PHY characteristics CWmin and CW goop. Once 

every unsuccessful transmission, w is doubled, up to 

a most worth 2m’W, wherever W equals to 
(CWmin+one) and 2m’W equals to (CWmax+one). 

http://www.ijsrcseit.com/
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Figure 1 : Basic access protocol 

 
Figure 2 : RTS/CTS access protocol 

Upon having received a packet properly, the 

destination station waits for a SIFS interval right 

away following the reception of the information 

frame and transmits a positive ACK back to the 

supply station, indicating that the information packet 

has been received correctly(Figure I). Just in case the 

supply station doesn't receive AN ACK, the 

information frame is assumedto be lost and therefore 

the supply station schedules the retransmission with 

the CW for back-off time doubled. once the 

information frame is transmitted, all the opposite 

stations hearing the information frame modify their 

Network Allocation Vector(NAV), that is employed 

for virtual Cs at the mackintosh layer, supported the 

period field worth within the information frame 

received properly, which has the SIFS and therefore 

the ACK frame coordinated universal time following 

the information frame. 

The RTS/CTS access technique 

In 802.11, DCF conjointly provides a facultative 

method of transmission information frames that 

involve transmission of special short RTS and CTS 

frames before the transmission of actual information 

frame. As shown in Fig.2, AN RTS frame is 

transmitted by a station that must transmit a packet.  

 

 
Graph: Probability distribution function of service 

time 

 
Graph: Mean service time 

N 5 9 17 33 65 

Max 

pc 
0.178 0.272 0.373 0.473 0.569 

 

Once the destination receives the RTS frame, it'll 

transmit a CTS frame once SIFS interval right away 

following the reception of the RTS frame. The supply 
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station is allowed to transmit its packet providing it 

receives the CTS properly. Note that everyone the 

opposite stations area unit capable of change the 

NAVs supported the RTS from the supply station and 

therefore the CTS from the destination station, that 

helps to combat the hidden terminal issues. In fact, a 

station ready to receive the CTS frames properly, will 

avoid collisions even once it's unable to sense the 

information transmissions from the supply station. If 

a collision happens with 2 or a lot of RTS frames, a 

lot of less information measure is wasted in 

comparison with the things wherever larger 

information frames in collision. 

 

IV. Conclusion 

IEEE 802.11 waterproof is planned to support packet 

transmission over LAN and DCF is that the basis of 

802.11. attributable to its own protocol 

characteristics, like waterproof ACK, waterproof 

retransmissions, are completely different from those 

of ancient wireless medium, the performance of 

reliable transport protocol, like transmission control 

protocol, over LAN desires careful studies. TCP 

desires the transport layer acknowledgement (TCP 

ACK) on the backward direction. Within the 

situation of transmission control protocol over LAN 

wherever a shared channel is employed for multiple 

accesses, the forward transmission control protocol 

information and therefore the backward transmission 

control protocol ACK can view the channel, which 

can cause collisions and degrade the performance. 

Supported these observations, this paper proposes a 

theme named DCF+ to reinforce the performance of 

transmission control protocol over LAN. This paper 

conjointly proposes a brand new and easy analytical 

model supported Markov process to cypher the 

turnout performance of IEEE 802.11 DCF and our 

planned DCF+. This model is used for each the 

fundamental access technique and therefore the 

RTS/CTS access technique in DCF. Comparisons with 

simulations similarly because the model conferred in 

paper [11] show that this model is correct in 

predicting the 802.11 system turnout. Our modeling 

results for DCF+ also are verified by elaborate 

simulations. The performance of transmission control 

protocol over LAN is examined by elaborate 

simulations, each for DCF and DCF+. Also, another 

contribution of this paper is that theanalysis of the 

simulation results of transmission control protocol 

over LAN. Finally we have a tendency to conclude 

that DCF+ is accustomed enhance the performance of 

transmission control protocol over LAN all told the 3 

metrics we have a tendency to examine during this 

paper: good put, fairness index and delay. 
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ABSTRACT  

              Every age has its representative writer, whose career follows its 

major interests, whose voice is its voice.  In him we can see the moods, if 

not the actual events of his time, most clearly reflected and its strongest 

drives most forcefully crystallized.  The two basic impulses of the 1930s 

towards escape and toward social consciousness found their sharpest 

expression in the writing of John Steinbeck, whose work represents more 

faithfully than any of his contemporaries the temperament of an angry 

decade. The greatest literary event of the year 1939 was the publication 

of his classic novel The Grapes of Wrath. The present article is a critical 

analysis of John Steinbeck’s The Grapes of Wrath 
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 John Steinbeck is one of the few American 

writers who can be discussed in relation to the past 

as well as the present. He might have been the last 

writer of a generation for whom being an American 

seemed in itself a special thing and being an 

American an extraordinary thing.  He is generally 

regarded as the most versatile of contemporary 

American fictional artists.  “An American writer who 

had appeared with a sure and subtle sense for 

literary effect, a story-teller worthy to be compared 

to Chekov or Anatole France for his skill in shaping up 

the stuff of human lives in forms that delight the 

mind and imagination”, (1957: 80) and that was John 
Steinbeck, as Joseph Warren Beach rightly put it. 

 Steinbeck with his novel The Grapes of 

Wrath at once joined the company of Hawthorne, 
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Melville, Stephen Crane, and Norris and easily leapt 

to the forefront of all his contemporaries.  “Steinbeck 
is now a better novelist than Hemingway, Farrell or 

Dos Passos, he does not invoke comparisons, he 

simply makes one feel that Steinbeck is, in some way 

all his own, a force”, as Louis Kronen Berger would 
consider (1939: 440-41). 

The greatest literary event of the year 1939 

was the publication of his classic novel The Grapes of 

Wrath.  It won the Pulitzer Prize of the year and also 

brought him the Nobel Prize for literature in 1962.  

Steinbeck has written nothing else so successful as 

this. Few writers however, have written one such 

work, one that marks not only the high point of its 

author’s career but the close of an era in American 
history and literature.  Before the Nobel Prize in 

literature was awarded to John Steinbeck only five 

Americans had been previously thus honoured, 

Ernest Hemingway in 1954 and William Faulkner in 

1949. Steinbeck had been considered on those 

occasions and also in 1945 when the Chilean poet 

Gabriela Mistral was selected.  

As the honour is by far the greatest any 

writer can receive, Steinbeck was elated. The feeling 

of elation was tempered slightly, however by the 

observation expressed by Steinbeck in 1956, that 

recipients of the Nobel Prize seldom write anything 

of value afterwards. He cited Hemingway and 

Faulkner as examples, minimizing the point that by 

the time of their selection most writers had already 

written their best work. Sixty himself on that 

occasion, Steinbeck wrote to a friend that he would 

not have accepted the award had he not believed 

that he would continue to write well that, “he could 
beat the rap”. It made Steinbeck stand among the 

great American writers like Herman Melville, Emily 

Dickinson, Mark Twain, William Faulkner, T.S. Eliot, 

Scott Fitzgerald, Ernest Hemingway and Toni 

Morrison. 

 The desert seamed to be spreading into the 

plains.  Topsoil was blowing in tremendous 

quantities.  At intervals there were winds of high 

velocity with spiraling masses of powdery dust.  As 

the time went on the dust, which was cause in the 

beginning, was blown again and again and become 

exceedingly fine.  In addition to their serious damage 

to the soil dust storms brought tragedy and loss to 

human beings; they killed livestock, made highways 

impossible, ruined motors, damaged the contents of 

stores, factories, and homes; buried orchards and 

fields and disrupted commercial production.  Dust 

storms still continued in 1939, but the “dust bowl” 
had shrunk to about one-fifth of its original size, from 

fifty million acres at its worst to about ten million 

acres.  There was a national deficiency of rainfall in 

1939 which temporarily revived the dust storms, but 

more rain came in succeeding years and the plains 

had returned nearly to normal in time to meet the 

demands of the nation in World War II. 

 If a reader expects the writer who exposes 

the evils of contemporary society to be able to say 

with Walt Whitman, “I am the man, I suffer’d, I was 
there,” John Steinbeck could claim such direct 

acquaintance with the plight of the Okies.  The 

publication in 1936 of In Dubious Battle had 

established him as the literary voice of the California 

migrants as well as the gadfly of the delighent 

American conscience. 

 In autumn of 1937, Steinbeck followed the 

trail of the migrants from Oklahama to California, and 

lived with them in the roadside camps.  On the basis 

of this experience, he wrote an epilogue to his 1936 

newspaper reports, bringing them up to date, and 

they were published in 1938 as an illustrated 

pamphlet entitled Their Blood Is Strong.  Readers of 

The Grapes of Wrath will recognize in the reports 

collected in Their Blood is Strong many details which 

Steinbeck subsequently put to artistic use.  Not only 

does the pamphlet serve as an illustration of 

Steinbeck’s ideas, it offers evidence, by contrast, that 
the novel is art rather than programme.  The two 

works differ, however, in their treatment of the 

material, in their tone; one can see that the changes 

were dictated by Steinbeck’s effort to make the novel 

something more than a tract about an immediate 

situation.  He was, in fact, trying to present an 

enduring and crucial problem in human relations that 

stemmed essentially from “man’s inhumanity to 
man”.  
 In his attempt to “write history while it is 

happening”, Steinbeck brilliantly documents the 
suffering of a people in flight, the tragic loss of 

homeland and the discovery that in the land of plenty 

there isn’t enough to go around. Simultaneously The 
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Grapes of Wrath offers an education in the dynamics 

of the labouring class. The Grapes of Wrath 

demonstrates how labour organizations, or unions 

grow from the desperation of the workers, how 

capitalism is inherent in the quest for profit that 

keeps the machinery going and it oppresses and even 

destroys the labourer. The novel serves as a powerful 

reminder of the struggle to organize the working 

class during the twenties and thirties as a well as 

reminder of the wide-spread fears of Communism 

that lasted through the McCarthy era of fifties.       

 In American literature only one novel had 

previously brought together the political, 

sociological, and aesthetic powers, Mark Twain’s 
Adventures of Huckleberry Finn. With its searching 

indictment of the south and of the institution of 

slavery, it struck the human conscience with its 

unequalled brilliance and its use of the vernacular.  

 Novels that have become classics do more 

than tell a story and describe characters, they 

offer insight into men’s motives and point to the 
springs of action. Together with the moving 

picture, they offer a criticism of life.  

 Although this theory of art may seem 

classical, all important modern novels, especially 

American novels have clearly suggested an abstract 

idea of life. The Scarlet Letter symbolized ‘sin’, Moby 

Dick offered an ‘allegory of evil’, Huckleberry Finn 

described the revolt of the “natural individual” 
against “civilization” and Babbitt (like Emerson’s “Self 
Reliance”) denounced the narrow convention of 
“society”. The Grapes of Wrath goes beyond these to 

preach a positive philosophy of life and to damn that 

blind conservatism which fears ideas. The Grapes of 

Wrath is a shrewd novel, a lively pattern of 

experience, varied and skillful in texture.  

The Grapes of Wrath, as Warren French has noted 

(1982-49) stands apart, the novel has having no 

quarrel with the past, no especially innovative or 

experimental form, no obsession with multiplicity 

or ambiguity and no fear of sentiment. Steinbeck 

wrote a realistic novel that mimics life and offers 

social comments on real life in Midwest American 

in the 1930s. But it also offers a social comment, 

directly in the intercalary chapters and indirectly 

in the places and people it portrays. Typical of 

very many, the Joads are driven off the land by far 

away banks; they set out on a journey to 

California to find a better life.  

However the journey breaks up the family, 

their dreams are not realized and their fortunes 

disappear. What promised to be the land of milk and 

honey turns to sour grapes. In the same way, the 

hopes and dreams of a generation turn to wrath. 

Steinbeck did see this mess come together, and the 

public did put it to the side. Steinbeck places The 

Grapes of Wrath out there to the public to really 

prove what was happening in this world. By catching 

the people’s attention he could tell the people what 
he thought of the situation.    The Grapes of Wrath is 

a novel about the agricultural Depression of the 

1930s, and that memory of the folly and failure of 

man, the dustbowl. Yet it is a novel not about 

conditions, but about people, the common people of 

the Howells even though Howells would have been 

shocked at the novel itself. Steinbeck’s despair and 
imagination are too great for a Howells, and his 

characters far from the familiar society of a Howell – 

like Anderson and Faulkner, in contrast to Howells, 

he even questions the assumption of free will in the 

individual.  This novel, unlike most of the novels of 

the previous century, is as much about a few central 

people.  John Chamberlain, in Harper’s Magazine 

(1963:109) found it “a wise and tender and moving 
book as well as a social document of the first order”.  
Charles Angoff, writing in the dying North American 

Review (1936-110) observed that, “The book has all 

the ear marks of something momentous monumental 

and memorable. Peter Monro Jack, writing in The 

New York Times Book Review (1963:110) said that 

“the real truth is that Steinbeck has written a novel 
from the depths of his heart with a sincerity seldom 

equalled”.  
 In the Literary History of the United States 

(1948), Maxwell Geismar, spoke of The Grapes of 

Wrath, “recalling  as it did the historical meaning of 
the frontier in terms of social crisis,” as “a big and 
life-giving book” (1963:194). Malcolm Cowley, 
declaring fervently that “A whole literature is 
summarized in this book and much of it is carried to a 

new level of excellence”, went on to state that “in 
the Joad family, every one from Granpa down to the 

two brats, Ruthie and Winfield, is a distinct and living 

person” (1963:193). Joseph Warren Beach declared 
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in 1941 that The Grapes of Wrath is “probably the 
finest example produced in the United States of what 

in the thirties was called the proletarian novel” 
(1963:192).  

 The Grapes of Wrath was first announced in 

Publisher’s Weekly on December 31, 1938. Three 

advanced printings occurred before the novel 

actually appeared in March. By April it was selling 

2,500 copies a day, by May it reached the top of the 

best-sellers list. Viking shipped out 430,000 copies by 

the end of the year.   

 In his Biography of Steinbeck, Brain St. Pierre 

notes of The Grapes of Wrath that “In 1982, The New 

York Times reported that it was the second best-

selling novel ever in paperback in American, with 

14,600,000 copies printed”. Feeling ran highest in 

Oklahoma and California; writing in 1944 Martin 

Shockley reported that The Grapes of Wrath sold 

sensationally in Oklahoma bookstores.  

 The three phases of response, each of about 

fifteen years, can be roughly characterized as the 

Histrionic, the Formal and the Contextual. In the 

first, the novel is subjected to a correspondence 

theory of truth that measures it against some 

putative social reality and the commentator 

against his or her political credentials. In the 

second, the novel provokes attention as a work of 

art that fulfills literary conventions and 

expectation. In the third, the novel is framed by 

its biographical and regional fields of force.  
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