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From the Editorial Team 

RETELL (Research Teaching Learning Letter) hits the stands with a bang, this 

time; heartening that the young scholars and postgraduates are taking the 

plunge. It is commendable to see their thirst to announce their arrival on the 

publishing arena. The articles are hosted in the College website 

(www.sjctni.edu) for easy and open access. 

Open access is portrayed these days as an inevitable model for research 

publishing as against the current subscription-based system. Agreement in the 

academia on the best route forward remains distant, and open access may not be 

the last word on new modes of access to published results. Open access will 

benefit scholars and society in general, for the benefits of research are derived 

principally from access to research results and their full dissemination. Hence, 

publishers are in the midst of adjusting to the new possibilities offered by the 

Web and the online journal articles for scholarly communication. Payment for 

publication could create conflicts of interest and have a negative impact on the 

perceived neutrality of peer review, as there would be a financial incentive for 

journals to publish more articles. Hope we would be able to read a scholarly 

discussion on the subject in the next issue. 

Dr Melchias Gabriel 

For the Editorial Board 

Epistle 

It gives me immense joy to note that RETELL brings out the innate research 

aptitude of the scholars. We are proud of the scholars who have contributed 

articles to this issue of RETELL. As I was going through the manuscripts I 

could see quality in them. It is just to encourage the research scholars to 

cultivate the habit of writing research articles; the college has come forward to 

publish their articles - almost free of charge. At this juncture, I must also thank 

the research guides who motivated and embellished the articles of their scholars. 

St. Joseph's can proudly boast that it has very good research guides in almost all 

the disciplines. 

I also take this opportunity to thank Dr G. Melchias, Dean - School of 

Biological Sciences for his dedicated service in bringing out this journal. Along 

with a team of committed Editorial Board, he managed to bring out this issue 

after so much of struggle. I thank him for his hard labour. 

With all good wishes to the scholars and authors. 

With warm regards, 

Rev. Dr. F. Andrew SJ 

Principal 
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A Comparative Study on the Effects of Ethanolic and Aqueous Extracts of 

Premna serratifolia leaves in Hyperlipidemic Male Albino Rats 

______ 

T. Antony Diwakar Chandran
1
 and V. Vairammal

2 

1
Department of Biochemistry, St. Joseph‟s College (Autonomous), Tiruchirappalli 

2
Senior Process Executive, Dept of Medical Coding, AGS Healthcare Systems, Chennai 

____________________________ 

Introduction 

Lipids are one of the major constituents of food and provide the major source of 

energy. This group of substances includes, triglycerides (TG), diglycerides, 

monoglycerides, free fatty acids, phospholipids, and cholesterol, but the 

triglyerides are the major component of most food. This represents ninety five 

to ninety nine percentage of the total lipids present in the body. The most 

important precursor of derived lipids is the cholesterol, the best known sterol, 

and it is a precursor of a large number of steroid hormones. Cholesterol is 

present mainly in blood in the lipoprotein fractions as low density lipoprotein 

(LDL) and high density lipoprotein (HDL) (Wierzbicki et al., 2005). 

Hyperlipidemia is an excess of fatty substances called lipids, largely cholesterol 

and triglycerides, in the blood. It is also called hyperlipoproteinemia because 

these fatty substances travel in the blood, attached to proteins. This is the only 

way that these fatty substances canremain dissolved while in circulation. 

It is a highly predictive risk factor for atherosclerosis, coronary artery disease 

and cerebral vascular disease. Atherosclerosis of arteries is a generalized 

disease of the arterial network known as a progressive and silent killer disease 

characterized by the formation of large and or medium sized coronary arteries 

and which reduces blood flow to the myocardium called coronary artery 

diseases. Hyperlipidema and hypercholesterolemia are not only secondary 

metabolic dysregulation associated with diabetes but also represent increased 

risk factors for development of diabetes. Several factors, such as, life style, as 

diet rich in cholesterol, age and hypertension, have been reported to cause heart 

failure (Schaefer et al.,1995). 

High levels of cholesterol, particularly low density lipoprotein cholesterol are 

mainly responsible for hypercholesterolemia. Recently, it has been found that 

hypercholersterolemiais also associated with enhanced oxidative stress related 

to increased lipid peroxidation. Increased generation of low density lipoprotein 

is a major factor in the vascular damage associated with high cholesterol levels. 

Hence the inhibition of hypercholesterolemia is considered to be an important 

therapeutic approach and efforts have been made to identify the 

antihyperlipidemic effects of various medicinal plants (Hu et al., 2006). 

Medications most commonly used to treat high LDL levels are statins, such as 

atorvastatin or simvastatin. These medications work by reducing the production 
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of cholesterol within the body. Although safe and effective, statins cause muscle 

damage, typically when used in combination with other medications.  

As a result, phytotheraphy has taken up new dimensions in its approachtowards 

the betterment (progress) of mankind in the area of medicinal plants which area 

rich source of vitamins, minerals, specialized substances that are of great value. 

This study aims to analyze the effects of ethanolic and aqueous extracts of 

Premna serratifolia in hyperlipidemicmale albino rats. 

Materials and Methods 

Collection of plant material 

Plants were collected from Kolli hills, Nammakal district in the month of 

January 2012 .The plant was identified and authenticated by the taxonomist 

John Britto, Director, Rapinat Herbarium, St.Joseph‟s College, Trichy . 

Preparation of Plant Extract 

Leaves of Premna serratifolia were shade dried for a period of three weeks and 

then the dried leaves were powdered and used for extraction. 50 go f dried 

powder of Premna serratifolia leaves were taken in a Soxhlet apparatus and 

soaked in 300 ml of ethanol, and water separately. The separation process was 

carried out till complete extraction was achieved. 

Preparation of 2% cholesterol diet  

2 g of cholesterol (extra pure, Scharlauspain) and 500 mg of Cholic acid (min 

98%, sigma aldrich) was thoroughly mixed and mashed with 97.5 g of rat pellet 

diet . The mixture was made into a pellet form (Rabiea Bilal et al, 2011). 

Experimental animals  

Male albino rats weighing 150-200 gm were used for experiment. These 

animals were reared, providing rodent pellet diet and water in the animal house, 

which was well ventilated and lighted. A total of healthy 30 albino rats were 

selected and acclimatizedto the lab conditions for 15 days and then randomly 

divided into five groups of six each. 

Experimental design  

The Group I animals served as control and had free access to food and water for 

21 days. The animals in Group II served as experimental and were provided 

with cholesterol rich diet and water for 21 days. The animalsin groupIII were 

treated with Simvostatin at a dose of 10 mg/kg body weight along with the 

cholesterol rich diet and water for 21 days.The animals in group IV were treated 

with ethanolic extract of Premna serratifolia leaves 200 mg/kg body weight 

daily, along with the cholesterol diet and water for 21 days.Group Vanimals 

were treated with aqueous extract of Premna serratifolia leaves (200 mg/kg 

body weightorally) daily along with the cholesteroldiet and water for 21 days. 

After the experimental period wasover, the rats were sacrificed by cervical 

decapitation. The blood samples were collected aseptically and stored in a 
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sterile container. Serum samples were prepared and utilized for biochemical 

estimations. The tissues were removed surgically and subjected to histological 

studies using standard procedures. 

The biochemical parameters studied were 

 1. Estimation of serum cholesterol (Zak‟s et al., 1954) 

 2. Estimation of serum HDL cholesterol (Burnstein et al., 1970) 

 3. Estimation of LDL cholesterol (calculation ) 

 4. Estimation of triglycerides (Butler et al., 1961) 

 5. Estimation of phospholipids (Fisk and Subbarow et al., 1925) 

Statistical Analysis  

The data obtained from the biochemical estimations were subjected to student‟s 

t test. Test values of p <0.05 were considered as statistically significant. Data 

were presented as mean  standard deviation.  

Results and Discussion  

The levels of various biochemical parameters are depicted in the following 

table. 

Serum cholesterol level  

The serum cholesterollevel has significantly increased in cholesterol treated 

group (G-II) when compared with the normal group (G-I) (p < 0.001). A 

significant decrease in the levels of serum cholesterol was observed on 

administration of Simvastain (G-III), when compared with the cholesterol 

treated group (G-II) (Table- 1).  

Table 1 

Groups 

Serum  

cholesterol  

(mg/dl) 

Serum HDL 

(mg/dl) 

Serum LDL 

(mg/dl) 

Group I  

(Normal) 116.6 14 45.31 8.2 82.25 2.89 

Group II 

(High cholesterol) 171.3 8 23.64 2.6 137.92 1.96 

Group III  

(Simvostatin + High cholesterol) 112.5 15 47.33 2.7 86.11 1.52 

Group IV 

(Ethanol extract+ High cholesterol) 125 14 43.46 5 85.31 1.30 

Group V  

Aqueous extract + High cholesterol) 114.5 12 39.92 4.5 81.40 1.56 
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Table 2 

Groups 
Serum TGL 

(mg/dl) 

Serum 

Phospholipids 

(mg/dl) 

Group I (Normal) 66.25 2.33 51.87 1.8 

Group II 

(High cholesterol) 
100 4.4 96.25 5.33 

Group III  

(Simvostatin + High cholesterol) 
68.75 1.72 52.20 3.24 

Group IV- 

(Ethanol extract+ High cholesterol ) 
71.25 5.9 53.12 3.72 

Group V  

Aqueous extract + High cholesterol) 
67.5 1.83 59.79 2.28 

 

The level of cholesterol in group IV animals (High cholesterol + ethanolic 

extract treated) is brought back to near normal. The difference between the 

levels of cholesterol of the two groups namely group I and Group IV is not 

statistically significant (p=0.32). 

The reduction in the cholesterol level during the treatment with lovastatin and 

plant extract have been documented in the literature. In an experiment, 

conducted to study the antihyperlipidemic effect, the Tageteserecta extract at 

200 mg/kg (G-V) caused a significant decrease in the serum cholesterol when 

compared to the cholesterol treated group (G-II) (Rodda Raghuveer et al., 

2011). The result of the present study also coincide with the observation of the 

above work.  

Serum HDL level  

The serum HDL cholesterol was significantly decreased in animals belonging to 

Group II when compared to those of Group I, III, IV and group V(Table -1). 

The animals of Group III, IV and Group V had significantly increased serum 

HDL cholesterol levels than Group II. The concentration of HDL cholesterol 

decreased during hyperlipidemia. The increase HDL cholesterol in Group III, 

IV and Group V than Group II shows that the extract of Premna serratifolia is 

capable of increasing HDL cholesterol levels thereby decreasing the levels of 

bad cholesterol (LDL) and exhibits hypolipidemic effect.  

The rats fed with high cholesteroldiet (G-II) showed a significant decrease in 

HDL levels when compared to the normal group (G-I). Group-III, receiving 

standard drug Simvastatin showed a significant increase in HDL levels when 

compared to the control group (G-II).  

HDL cholesterol is the form in which cholesterol is transported back to liver 

from peripheral tissues for excretion. Reduction the HDL level represents 
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accumulation of cholesterol in the periphery. During elevated levels of LDL, 

reduction in the HDL level have been recorded in the previous studies.  

In an investigation to find the cholesterol lowering effect of fruits, animals were 

fed with high cholesterol diet (HCD). High cholesterol diet significantly 

increased the level of liver TC-LDL-C and TG with less concentration of HDL-

C compared to baseline. There was no statistically significant difference in liver 

lipid profile between groups at baseline. After 8 weeks of treatment with Luffa 

aegyptiaca fruits the concentrations of TC, LDL-C and TG were significant 

lower, with an increased HDL-C concentration in treatment group as compared 

to control group (Abdul et al., 2011) 

Serum LDL level  

The Low density Lipoprotein were significantly increased in animals belonging 

to Group II when compared to that of Group I, III, IV, V (Table-1). The 

concentration of LDL increased during the hypercholesterolemia in the animals 

fed with high cholesterol diet. Decrease in the LDL level in Group IV (HCD+ 

ethanolic extract of Premna serratifolia leaves) and V (HCD + aqueous extract 

of Premna serratifolia leaves) could be due to the ability of the phytochemicals 

present in the extract of Premna serratifolia. 

Similar results have been found in the literature. The rats induced with 

cholesterol (G-II) a significant increase in LDL levels was observed when 

compared to the normal group (G-I). Group-III animals, receiving standard drug 

showed a significant decrease in LDL levels when compared to the control 

group (G-II). Administration of Tageteserectaextract at dose of 200 mg/kg            

(G-V) has shown a significant decrease in LDL levels (Rodda Raghuveer et al., 

2011). 

In another clinical analysis, a rat fed with high cholesterol for 7 days exhibited 

significant increase in TC,TG,LDL-C and VLDL and significant decrease in 

HDL-C, HDL-C, HDL-C ratio as compared to the normal animals. Treatment 

with atorvastatin (10 mg kg b.wt., p.o.) showed significant decrease in elevated 

TC,TG,LDL-C and VLDL, with significant increase in HDL-C (p < 0.05) as 

compared to the high cholesterol diet control. Whereas treatment with 

hydroalcoholic extract of Gymnema leaves at a dose of 200 mg\ kg\b.wt.,p.o 

showed significant decrease in the elevated levels of TC,TG,LDL-C and VLDL, 

with significant increase in the HDL-C (p < 0.05) as compared to the high 

cholesterol diet control (Rachh et al., 2010). 

Serum triglyceride (TGL) levels  

The serum triglycerides were significantly increased in animals belonging to 

Group II when compared to that of Group I, III, IV and V (Table-2).The 

difference is statistically significant at 95% confidence level (p < 0.001) The 

concentration of triglycerides increased during the hyperlipidemia in the 

animals fed with high cholesterol diet. Decrease in the triglycerides level in 

Group IV (HCD + ethanolic extract of Premna serratifolia leaves) and V (HCD 
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+ aqueous extract ofPremna serratifolia leaves) could be due to the 

antihyperlipidemic effect of Premna serratifolia leaves. 

There is no statistically significant difference existing between the levels of 

triglycerides of group III and group IV animals (p=0.259). So, it is understood 

that the efficacy of ethanolic extract of Premna serratifolia is comparable to 

that of simvastatin.  

Group-II animals receiving cholesterol showed a significant increase in 

triglyceride levels when compared to the normal group (G-I). Rats treated with 

standard drug (G-III) had significantly lowered triglyceride level when 

compared to the cholesterol treated group (G-II).  

Similar observations have been documented already in the literature. The oral 

administration of high fat diet for 28days to rats produced a significant                    

(p < 0.01) increase in serum TC, LDL-C, VLDL-C and triglycerides as 

compared to normal control rats. These significant rises were accompanied by 

significant (p < 0.01) decline of serum HDL-C as compared to normal control 

rats. The treatment with HC (200 mg/kg) and standard drug atorvastatin                

(10 mg/kg/day p.o.) to high fat rats resulted in significant (p < 0.01) decline in 

serum TC, LDL-C, VLDL-C and triglycerides as compared to hyperlipidemic 

control rats. Further, atorvastatin treated group significantly increased the serum 

HDL-C level in high fat induced rats Whereas, treatment with HC extract did 

not modulate the reduced serum HDL-C level (Shivali et al., 2010). 

In another work of the same kind, A significant decrease in serum triglycerides 

was observed in animals treated with Hibiscus sabdariffa Linn extract at 200 

mg/kg dose (G-V) (Pooja et al., 2009). 

Serum phospholipid levels 

In lipid profile, the serum phospholipids were significantly increased in animals 

belonging to Group II when compare to Group I, III, IV and V (Table-2). The 

concentration of phospholipids increased during the hypercholesterolemia in the 

animals fed with high cholesterol diet. Decrease in the phospholipids level in 

Group IV (HCD+ ethanolic extract of Premna serratifolia leaves) and V (HCD 

+ aqueous extract of Premna serratifolia leaves) its shows that the extract of 

Premna serratifolia is capable of reducing level of phospholipids.  

Group-II animals receiving cholesterol showed a significant increase in 

phospholipids levels when compared to that of the normal group (G-I). Rats 

treated with standard drug (G-III) had significantly lowered phospholipids level 

when compared to the cholesterol treated group (G-II).  

The reduction in the levels of phospholipids in the animals of group IV could be 

due to the action of the phytochemicals presents in the ethanolic extract of 

Premna serratifolia. The reduction in the levels of phospholipids, by treatment 

with plant extracts have been documented in the literature.  
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Lowering high cholesterol levels significantly reduce the risk of heart attacks, 

strokes, and death. Normally hepatocyte initiate synthesis of triglycerides and 

cholesterol during states of increase free fatty acid flux to the liver (e.g., after 

the fatty meal or in the situation of increased lipolysis) but due to anti-

hyperlipidemic drug, there may be inability of hepatocytes to increase 

cholesterol synthesis and decrease hepatocyte cholesterol concentration by 

increase in the catabolic conversation of cholesterol to bile acids in liver. High 

cholesterol diet increased serum cholesterol and LDL-C level significant. A rise 

in LDL may cause deposition of cholesterol in arteries and aorta and hence it is 

a direct risk factor for coronary heart disease. A significant decrease in serum 

phospholipids was observed in animals treated with Terminalia chebula extract 

at 200 mg/kg dose (G-V) (Dipaet al., 2010). 

From the above analysis, it is also obvious that the efficacy of both the extracts 

in reducing the elevated levels of lipid parameters is nearly the same. 

Histopathology  

The liver of group I shows regular pattern of arrangement of cells whereas the 

liver of group II animals fed with high cholesterol shows increased vacuolation. 

The liver of simvastatin treated animals in group III is not affected to a greater 

extent. The architecture of liver tissue in animals of group IV and V are 

protected due to the inhibitory effect of ethanolic and aqueous extracts of 

Premna serratifolia respectively. 

Hence it is obvious from this study that the leaves of Premna serratifolia is 

capable protecting the liver against hypercholesterolemia in damage. Alteration 

of architecture of liver tissue in the conditions of elevated lipid levels have been 

documented in the literature. The high cholesterol diet fed rats shows fatty 

cytoplasmic vaculated cells as compared to normal control. Treatment with 

aqueous extract of T.chebula shows less fatty cytoplasmic vacuoles as 

compared to high cholesterol diet fed rats. Combination of T. chebulaalong with 

high cholesterol diet shows focal area of cytoplasmic vacuoles (Dipa et al., 

2010). 

Conclusion  

Hyperlipidemia though causes clinical manifestations, can be managed if 

properly handled. The present study reveals that the extracts of Premna 

serratifolia is capable of bringing down the elevated levels of lipid parameters 

like LDL, TG and Cholesterol. Hence it requires that further work need to be 

carried out using human subjects, such that the results can be extrapolated to 

human beings. It is also necessary to find the dose of the extract required for 

human use.  
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Introduction 

Micrococca mercurialis is a perennial uncommon herb and the plant has 

flowering and fruiting throughout the year. The plant is used to treat children 

with fever and the plant-sap is instilled into the nose, eyes or ears to treat 

headache, filariasis of the eye or otitis, respectively (1). It has 14 species, native 

to tropical Africa. Most are herbs, but some, especially in the tropics, are also 

shrubs or trees. Some are succulent and resemble cacti (Jeyachandran et al., 

2013).  

Micrococca mercurialis wild food plants contribute to local household food and 

livelihood security especially for the economically disadvantaged, the young or 

the elderly. They are important to local food security because they are free and 

are easy to access by the local communities. (FAO, 1988; Banana and Turiho-

Habwe, 1997; Shackleton et al., 1998; Somnasang and Moreno-Black, 2000). 

There are more than 30 000 plant species known to man as food (FAO, 1996). 

The majority of these are harvested locally and are not widely used at the global 

level. Raju and Rao (1977) reported paracytic, anisocytic, anomocytic and 

diacytic type in 50 species of the family. They also recorded tetracytic and 

cyclocytic types. Rao and Raju (1975) observed paracytic, anomocytic, 

anisocytic and diacytic type in case of Micrococca mercurialis, however 

paracytic type is predominant. Wild food plants also provide nutritional security 

by adding essential nutrients as well as variety to diets, making staples more 

appealing to the taste. In addition, they also contribute to household economies 

(Ladio, 2001). Wild relatives of crop plants are important to plant breeding 

because they are a source of genes which can be used to improve existing crop 

varieties (Iltis, 1988; Frisvold and Condon, 1998; Smith, El Obeid and Jensen, 

2000). 

Medicinal plants are resources of new drugs. It is estimated there are more than 

250,000 flower plant species. Studying medicinal plants helps to understand 

plant toxicity and protect human and animals from natural poisons (13). Wild 

food plants also provide nutritional security by adding essential nutrients as well 

as variety to diets, making staples more appealing to the taste. In addition, they 

also contribute to house hold economies (Ladio, 2001). Wild relatives of crop 

plants are important to plant breeding because they are a source of genes which 

can be used to improve existing crop varieties (Iltis, 1988; Frisvold and 

Condon, 1998; Smith, El Obeid and Jensen, 2000). 

http://www.theplantlist.org/tpl/record/kew-126964
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Materials and Methods 

The aim of this study was planned to evaluate fresh leaves of Micrococca 

mercurialis were cultured on tissue culture MS media and fortified with 

different concentration of plant growth regulators using standard tissue culture 

techniques. 

Procurements of plant material 

The fresh explants materials were collected in the month of September 2012 

from the plants growing in Kolli Hills in Namakkal district in Tamil Nadu, 

India. They were identified and authenticated from the Rapinat Herbarium, at 

St. Joseph‟s College (Autonomous), Tiruchirappalli, Tamil Nadu. The voucher 

plant material was deposited in the same herbarium (No: RHT-10480). The 

collected fresh plant material were further maintained in department green 

house harden.  

Explants sterilization 

The explants were washed with running tape water to remove the traces of soil 

particles. They have been further washed with Teepol liquid detergent under 

running tape water and may treated with 0.1% (w/v) Mercuric chloride (Hi 

Media) for 40 sec. After these, explants were then thoroughly washed 2-3 times 

sterilized with double distilled water to remove the traces of mercuric chloride 

and an again washed with fungicide 0.2% (Bavistin) for 1-2 minutes under 

aseptic conditions. After surface sterilization, the explants were then thoroughly 

washed 3-4 times sterilized with double distilled water to remove the traces of 

Bavistin. They already developed in the green house fresh plant was cut into 

shoot tip only for induction of callus culture. The leaf explants were washed 

with Teepol liquid detergent under running tap water to departure of dust 

particles. Further surface-sterilization treatment was conducted in the inner side 

of the laminar air flow chamber. 

Preparation of MS medium 

The explants of leaf were inoculated in the MS medium (Murashige and Skoog, 

1962) fortified with different concentrations of plant growth regulators 2,4-D 

(0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 mg/l) and BAP (1.0, 0.9,.0.8, 

0.7,.0.6, 0.5, 0.4, 0.3, 0.2, 0.1 mg/l) in combinations (Table 1) and sucrose (3%) 

was added in the MS medium. Before adding the agar (8%) to set the pH was 

adjusted to 5.6-5.7 with help of acidic (0.1 N HCL) and basic (0.1 N NaOH) 

solution. MS medium was separated by aliquot in ten different beakers (100 ml) 

and was added with different concentra-tions of plant growth regulators. The 

preparation of MS salt with agar solution was boiled and poured into culture 

tube around 30- 40 ml of the medium which was dispensed into 25 55 mm 

(Borosil, India) culture vessels before being media and apparatus are rendered 

sterile by autoclaving at 15 lbs/inch
2 
(121°C) for 15 minutes. 
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Callus induction 

Callus initiation is the primary stage in many tissue culture processes for the 

establishment of cell suspension cultures (Kumar and Kanwar, 2007; Ngara et 

al., 2008), indirect somatic embryogenesis (Kulkarni et al., 2002; Rahman et 

al., 2006) and other application. In the present study, MS medium was 

supplemented with different concentra-tions of 2,4-D, and BAP hormones were 

tested for initiation of green friable, white friable and vigorous growing green 

callus from leaf explants to be used as inoculation. The leaf explants of M. 

mercurialis were brought from our department green house harden for 

inoculation of callus induction. Aseptically excised leaf explants of various 

sizes (3-5cm) were placed on the MS medium. The MS medium supplemented 

with different concentra-tions of plant growth regulators (2,4-D: 0.1, 0.2, 0.3, 

0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 mg/l) and (BAP: 0, 0.9,.0.8, 0.7,.0.6, 0.5, 0.4, 0.3, 

0.2, 0.1 mg/l). After the seventh week of inoculation they were well developed 

green callus was appeared in the culture medium. All the callus cultures were 

incubated at a suitable controlled temperature at 25  2ºC with cool white 

fluorescent tubes (Philips, India) 25 μmol m
–2

 s
–1

 under the photoperiod (16/8 

hrs) daily. The growth pattern of callus induction was noted regarding quantity 

of callus colour, type and number of days to formation of callus was observed 

and results were recorded. 

Table 1 

Effect of different concentrations of 2,4-D (mg/l) and BAP (mg/l) for 

induction of callus on leaf explants of Micrococca mercurialis 

S. 

No. 

Plant growth 

regulators (mg/l) 

Productivity of callus in leaf explants of 

Micrococca mercurialis 

2,4-D BAP 

Yellow 

friable 

callus 

Green friable 

callus 

% of explants 

producing 

callus 

(Mean SE) 

1. 0.1 1.0 0.44  0.10 0.71  0.08 0.67  0.09 

2. 0.2 0.9 0.84  0.10 0.74  0.09 0.64  0.17 

3. 0.3 0.8 0.72  0.08 0.75  0.10 0.72  0.10 

4. 0.4 0.7 0.52  0.10 0.79  0.99 0.75  0.09 

5. 0.5 0.6 0.51  0.11 0.76  0.96 0.76  0.10 

6. 0.6 0.5 0.76  0.11 0.73  0.13 0.72  0.11 

7. 0.7 0.4 0.73  0.10 0.62  0.16 0.80  0.10 

8. 0.8 0.3 0.55  0.13 0.72  0.11 0.57  0.09 

9. 0.9 0.2 0.56  0.12 0.73  0.10 0.80  0.07 

10. 1.0 0.1 0.58  0.14 0.71  0.12 0.57  0.09 
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Statistical analysis 

All the data were presented in the average of three replicates and expressed as 

Mean  SD. The statistical analysis of all the data were carried out using SPSS 

16.0 version. Callus formation was recorded at percentage level on each explant 

after 7
th
 weeks of cultivation. Data present the average of triplicate experiments 

(means + S.D) and significant different at p < 0.05) using t-Test.  

Antimicrobial activity 

The antimicrobial activity was determined by callus extracts of Micrococca 

mercurialis against four different solvents by ethyl acetate, ethanol, hexane, and 

chloroform extracts were tested by the disc diffusion method (NCCLS).  

Preparation of callus extracts 

The callus was washed under running tap water for remove their unwanted 

debris medium and their air dried under shade to fine powder with help of mixer 

grinder which was particle sieve size 40 to 70 mm. The fine powder of callus 

was extracted under soxhlet apparatus with using various solvents i.e., ethyl 

acetate, ethanol, hexane, and chloroform. 

Preparation of Inoculum 

The appropriate microorganisms were inoculated aseptically with the Muller-

Hinton (Hi media, Mumbai) broth for testing of antibacterial studies. The 

suspension of inoculum was perfectly suited for culture of bacterial strains. The 

bacterial strains were incubated at 37°C and reached to the stationary phase of 

growth during 18-24 hr. The colony forming units (CFU/ml) of bacteria are 

approximately corresponding to 105 (CFU/ml) in the inoculum suspension. 

Disc diffusion method 

Disc diffusion experiment was performed by the method of NCCLS (1993). The 

plant extracts of M. Mercurialis were tested by human pathogenic bacteria with 

the commercially available antibiotics. The commercially purchased Muller 

Hinton Agar (Hi-Media, Mumbai) was prepared by sterile conditions and 

medium was poured (30 ml/plates) on to the autoclaved Petri dishes (150  20 mm) 

and allowed to solidify. For the purpose of inhibiting the fungal pathogens, 2 ml 

of antifungal agent (fluconazole) per 100 ml of medium was added. After 

solidification, the test strains were seeded on the surface of agar plates with help 

of sterile cotton swab. The sterile impregnated (plant extract 100 mg/ml) paper 

disc was placed on the agar petridishes. The plates were incubated under 

anaerobic condition at 37°C for 48 h. After the completion of incubation period, 

the diameter of the zone of inhibition was measured in mm and also was 

recorded. 

Antifungal Activity 

The four types of callus extracts of Micrococca mercurialis were tested for 

antifungal studies using three types of fungal species by disc diffusion method. 
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The Sabouraud Dextrose Agar (SDA) (Hi-Media, Mumbai) plates were 

prepared and inoculated in each fungal inoculum with help of sterile cotton 

swab over the surface of the Sabouraud Dextrose Agar (SDA) plates. The 

sterilized filter paper discs (5 mm in diameter) impregnated with plant extracts 

(100 mg/ml) were placed on swabbed test organism-seeded on the plates. The 

sterilized paper disc was impregnated with DMSO solvents were used as 

negative controls. The impregnated disc was completely evaporated the solvents 

before introduced into the test plates. The commercially purchased Nystatin         

(10 µg/ disc) compound was used as positive control. All the plates were 

incubated at 28°C for 72 h under incubator. After the incubation period the 

activity was determined and the diameter of inhibition zone was measured in 

mm. 

Results and Discussion 

The induction of callus was initiated from leaf explants of Micrococca 

mercurialis on MS medium fortified with 1.0 mg/l 2,4-D and 0.1 mg/l BAP. 

The yellowish and green nodular callus culture was showed a good number of 

result and optimized at the concentration of 2,4-D (1.0 - 0.1 mg/l), and BAP 

(1.0-0.1 mg/l) in the 3
rd

 weeks of culture. The high content of callus was 

initiated from the concentrations of 2,4-D (0.79 + 0.99) on yellow friable callus 

and green friable callus was initiated from the concentra-tions of BAP (0.80 + 

0.07). Three differences have been observed during the initiation of callus 1. a 

single organ was successively developed into leaf; 2. a complete leaf primordial 

was formed; 3. shoot was successively developed from the single organ. Shoot 

buds developed and elongated from callus culture on the same medium. The 

high morphogenic efficiency of nodal segments derived callus may be due to 

the presence of some internal components from the pre-existing auxillary buds 

for induction of caulogenesis (Martin, 2002). 

The well developed callus culture was subculture onto fresh MS medium and 

supplemented with 2,4-D and Kinetin plant growth regulators which was carried 

out after an interval third weeks. The shoot bud was regenerated on the 

subcultured callus after the first week of inoculation. Best shoots appeared in 

the concentration of plant growth regulators was achieved in 2,4-D (1.4 mg/l) 

and Kinetin (0.8 mg/l). As the potentiality of shoot multiplication from callus 

continued for a long time, regenerates may be characterized by somaclonal 

variation. Several species of Amaranthus (Bennici et al., 1997), Ananas 

comosus (Akbar et al., 2003), Cuphea (Millam et al., 1997), Dubosia (Lin and 

Griffin, 1992) and Salvia (Liu et al., 2000) produced regenerates through callus-

mediated adventitious shoot differentia-tion. Such regenerates may prove to be 

a potential source of somaclonal variants, giving birth to traits agronomic 

importance. The regenerated plants of Paedaria foetada L. are currently being 

screened for agronomically useful genetic variants. 

 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~14~ 

Among the four extracts the chloroform extract as it was clearly exhibited in 

(Table 2) Bacillus subtilis, Escherichia coli, Serratia marcescens, and 

Staphylococcus aureus are exhibited no activity against among the tested 

bacteria. The maximum inhibition zone exhibited against Bacillus subtilis, 

Vibrio cholera and Proteus vulgaris. The maximum zone of inhibition was 

observed using positive control, chloramphenicol against E.coli (2.00+0.33), 

Bacillus subtilis (1.99+0.33) and Pseudomonas aeruginosa (1.98+ 0.32). The 

negative control of DMSO solvent showed clearly a significant activity against 

certain types of bacteria Salmonella typhi (0.39+0.15), Vibrio cholera 

(0.42+0.13) and Serratia marcescens (0.40+0.14). Callus extract of hexane was 

showed good for inhibition zone against much number of tested strains. On 

other hand Ethyl acetate, Ethanol, and Chloroform extracts were showed better 

zone of inhibition activity against the certain types of bacterial species. They 

did not show any zone of inhibition activity against the following bacterial 

species Serratia marcescens, Salmonella typhi, Pseudo-monas aeruginosa, 

Staphylococcus aureus, and Salmonella typhi among the four types of callus 

extracts. 

Table 2 

Effect of different concentrations of 2,4-D (mg/l) and Kinetin (mg/l) for 

induction of callus on leaf explants of Micrococca mercurialis 

S. 

No. 

Plant growth 

regulators (mg/l) 

Productivity of callus in leaf explants of 

Micrococca mercurialis 

2,4-D Kinetin 

Green friable  

Callus 

(Mean SE) 

Yellow 

friable  

callus  

(Mean SE) 

% of explants 

producing 

callus 

(Mean SE) 

1. 0.2 2.0 0.58+0.12 0.52+0.17 0.54+0.08 

2. 0.4 1.8 0.60+0.11 0.48+0.16 0.55+0.08 

3. 0.6 1.6 0.62+0.10 0.53+0.08 0.57+0.09 

4. 0.8 1.4 0.60+0.08 0.51+0.06 0.62+0.09 

5. 1.0 1.2 0.57+0.08 0.52+0.08 0.55+0.10 

6. 1.2 1.0 0.58+0.08 0.55+0.12 0.61+0.10 

7. 1.4 0.8 0.61+0.10 0.56+0.12 0.57+0.12 

8. 1.6 0.6 0.56+0.10 0.53+0.08 0.60+0.10 

9. 1.8 0.4 0.57+0.12 0.55+0.07 0.56+0.07 

10. 2.0 0.2 0.56+0.12 0.53+0.08 0.55+0.08 
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Table 3 

Determination of antibacterial activity of callus extracts in Micrococca 
mercurialis 

Test micro-

organisms 

(Bacteria) 

Diameter of inhibition zone (mm) in using various solvents 

Ethyl  

acetate 
Ethanol Hexane Chloroform 

Positive 

Control 

Negative 

Control 

Bacillus  

 subtilis 
0.10+ 0.09 0.09+0.08 0.27+0.09 NA 1.99+0.33 0.37+0.17 

Escherichia  

 coli 
NA 0.30+0.13 0.29+0.09 NA 2.00+0.33 0.31+0.15 

Pseudomonas 

 aeruginosa 
0.09+0.07 NA NA 0.21+0.08 1.98+0.32 0.34+0.14 

Proteus  

 vulgaris 
0.12+0.11 0.30+0.13 NA 0.19+0.08 1.95+0.31 0.37+0.12 

Serratia 

 marcescens 
NA NA 0.29+0.12 NA 1.93+0.33 0.40+0.14 

Vibrio  

 cholera 
0.10+0.08 0.25+0.13 0.26+0.08 0.22+0.07 1.86+0.34 0.42+0.13 

Salmonella  

 typhi 
NA 0.26+0.12 NA 0.23+0.09 1.88+0.33 0.39+0.15 

Staphylococcus 

 aureus 
NA 0.28+0.11 0.26+0.09 NA 1.84+0.32 0.37+0.14 

Klebsiella 

 pneumoniae 
0.11+0.09 NA 0.09+0.08 0.22+0.11 1.79+0.28 0.31+0.16 

Streptococcus 

 mutans 
0.12+0.10 NA 0.24+0.08 0.21+0.11 1.77+0.24 0.35+0.12 

NA-No activity.  

All the results are measured by mean of inhibition zone in mm  S.D of three replicates.  

Table 4 

Determination of antifungal activity of callus extracts  

Micrococca mercurialis 

Test micro-

organisms 

(Fungi) 

Diameter of inhibition zone (mm) in using various solvents 

Ethyl  

acetate 
Ethanol Hexane Chloroform 

Positive 

Control 

Negative 

Control 

Aspergillus 

flavus 
0.21+0.07 0.26+0.12 0.21+0.09 NA 1.62+0.17 1.04+0.46 

Candida albicans NA 0.22+0.10 0.18+0.07 NA 1.67+0.17 1.13+0.38 

Trichophyton  

mentagrophytes 
0.21+0.07 NA 0.19+0.07 0.25+0.11 1.75+0.14 1.24+0.14 

NA-No activity.  

All the results are measured by mean of inhibition zone in mm  S.D of three replicates. 
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Fig.1: Showing different types of callus culture developed on MS medium 

using leaf explant of Micrococca mercurialis. 
 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 A. Yellowish green nodular callus expansion on MS after three weeks of culture. 

 B. Initiation of shoot buds from the same callus on MS after 7th weeks of culture.  

 C. Showed that the shoot differentiation from callus on MS medium after 10th weeks of 

culture.  

 D. Fresh callus was used for antimicrobial studies. 

 

The antifungal studies clearly exhibit minimum inhibition zone against the four 

types of callus extracts. The hexane extracts was showed a significant activity 

against all the fungal species. The Trichophyton mentagrophytes was showed 

moderate activity against the extracts i.e., ethyl acetate, hexane and chloroform 

except ethanol extract. The Candida albicans also exhibited least inhibition 

zone activity against ethanol and hexane extracts. This broad spectrum of 

antimicrobial activity may be due to the presence of some novel secondary 

metabolites in the callus culture. Callus of Micrococca mercurialis is found to 

possess pharmaceutically important bioactive principles which can be 

commercially exploited for the benefit of mankind. 
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1.  Introduction 

Plant extracts are viewed as an incredibly rich source of naturally synthesized 

chemical compounds that can be extracted by simple procedures with low cost 

and are biodegradable in the environment.Plant extracts have become important 

as environmentally acceptable, readily available and renewable source for wide 

range of inhibitors.
[1]

 In general, the plant extracts are inhibitors with high 

inhibition efficiency and of non toxicant. Natural products are nontoxic, bio-

degradable and readily available. They have been used widely as inhibitors. 

Several plant extracts
[2-6]

 and eco-friendly inhibitors
[7,8]

 attracted the researchers. 

Natural products such as caffeine
[9,10]

 have been used as inhibitors. Corrosion 

inhibition of steel by plant extracts in acidic media has been reported
[11,12]

.  

Corrosion inhibition by beet root extract has been studied
[13]

. Aqueous extracts 

of Onion
[14]

 and Androgaphis panizulata
[15]

 have been used as corrosion 

inhibitors. Opuntia extract
[16]

 was investigated for the corrosion of Aluminium 

in acid medium and vanillin
[17]

 for the corrosion of mild steel in acid media. 

Extracts of tobacco from twigs, stems, and leaves can protect steel and 

aluminium in saline solutions and strong pickling acids
[18,19]

. Extract of Hibiscus 

sabdariffa can be used as corrosion inhibitor for mild steel in 2M HCl and 1M 

H2SO4 solution
[20]

. Anthony et al. have studied the effect of caffeine against 

chloride corrosion of carbon steel.
[21]

 Bo yong et al. Investigated the corrosion 

inhibition of mild steel in acidic media by garlic
[22, 23]

, Eddy et al.
[24]

 was studied 

the corrosion inhibition of ethanol extract of Aloe vera on mild steel in acid 

media. Sribharathy et al. investigated the corrosion of mild steel in sea water by 

Aloe vera extract
[25]

. Through these studies, it is agreed that the inhibition 

performance of plant extract is normally ascribed to the presence of their 

composition of complex organic species such as tannins, alkaloids and nitrogen 

bases, carbohydrates, amino acids and proteins as well as hydrolysis products. 

These organic compounds contain polar functions with N, S, O atoms as well as 

conjugated double bonds or aromatic rings in their molecular structures, which 

are the major adsorption centres. 

Aloes have abundant organic components in which N, S, O atoms are the main 

constituent atoms. The present work investigated the inhibition efficiency of an 

aqueous extract of plant material, Aloe vera (L) Burm f. (Liliaceae) extract, in 

controlling corrosion of carbon steel immersed in well water in the absence and 

presence of inhibitor, using weight loss method, analyzed the protective film by 
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Fourier transform infrared (FTIR) spectroscopy and proposed a suitable 

mechanism of corrosion inhibition, based on the results of the above studies.  

2.   Experimental 

2.1 Preparation of plant extract and specimens 

An aqueous extract was prepared by grinding 10 g of fresh extract of aleo vera 

gel, filtering and making up to 100 ml using double distilled water. Carbon steel 

specimens (0.0267% S, 0.06% P, 0.4% Mn, 0.1% C and the rest iron) of 

dimensions 1.0 cm  4.0 cm  0.2 cm were polished to a mirror finish and 

degreased with trichloroethylene. 

2.2 Weight loss method 

Carbon steel specimens were immersed in 100 ml of the well water, containing 

various concentrations of the inhibitor in the absence and presence of Zn
2+

 for 3 

days. The weights of the specimens before and after immersion were 

determined using a Digital Balance Model AY 62 SHIMADZU. The corrosion 

products were cleaned with Clarke‟s solution. It can be prepared by dissolving 

20 g of Sb2O3 and 50 g of SnCl2 in one litre of conc. HCl of specific gravity 

(1.9)
[26]

. The corrosion IE was then calculated using the equation.  

IE = 100 [1-(W2/W1)] % 

where W1 is the corrosion rate in the absence of inhibitor and W2 is the 

corrosion rate in the presence of inhibitor. Corrosion rate was calculated using 

the formula:  

Millimetre per year = 87.6 W / DAT 

W = Weight loss in milligrams  

D  =  Density of specimen g/cm
3
 = 7.87 gm/cm

3
  

A  =  Area of specimen = 10 cm
2
 and  

T  =  Exposure in hours = 72 hr  

2.3 Synergism Parameter 

The synergism parameter can be calculated by using the equation indicates the 

synergistic effect existing between the inhibitors
[27-29]

. SI value is found to be 

greater than one suggesting that the synergistic effect between the inhibitors is 

SI=1-I1+2 /1-I‟1+2. where I1 = inhibition efficiency of substance 1, I2 = inhibition 

efficiency of substance 2,I‟1+2 = combined inhibition efficiency of substance 1 

and 2. If synergistic effect exists between the inhibitors, S1 value will be greater 

than one.  

2.4 Analysis of Variance (F-Test) 

An F-test was carried out to investigate whether the synergistic effect existing 

between inhibitor systems is statistically significant
[30]

. If F-value is greater than 

5.32 for 1, 8 degrees of freedom, the synergistic effect proves to be statistically 

significant. If it is less than 5.32 for 1, 8 degrees of freedom, it was statistically 

insignificant at a 0.05 level of significance. 
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2.5 Determination of the biocidal efficiency 

The biocidal efficiency of the system was determined using Zobell medium and 

calculating the numbers of colony forming units per ml using a bacterial colony 

counter. The biocidal efficiency of sodium dodecyl sulphate (SDS) and SM-

Zn
2+ 

- Aloe vera system was determined. Various concentrations of SDS such as 

50 ppm, 100 ppm, 150 ppm, 200 ppm and 250 ppm were added to the 

formulation consisting of the inhibitor system. Polished and degreased mild 

steel specimens in triplicate were immersed in these environments for a period 

of 3 days.  

After 3 days, 1 ml each of test solutions from environments was pipetted out 

into sterile petri dishes each containing about 20 ml of the sterilized Zobell 

medium. The petri dishes were then kept in a sterilized environment inside the 

laminar flow system fabricated for 48 hours. The total viable hydrotropic 

bacterial colonies were counted using a bacterial colony counter. The corrosion 

inhibition efficiencies of the formulation consisting of the inhibitor in the 

presence of various concentrations of SDS were also determined. 

2.6 Surface Examination Study 

The carbon steel specimens were immersed in various test solutions for a period 

of one day, taken out and dried. The nature of the film formed on the surface of 

the metal specimen was analyzed by FTIR spectroscopic study.  

These spectra were recorded in a Perkin-Elmer-1600 spectrophotometer using 

KBr pellet. The FTIR spectrum of the protective film was recorded by carefully 

removing the film, mixing it with KBr.  

3.  Result and Discussion 

3.1 Analysis of Result of the weight loss method 

The physicochemical parameters of well water are given in Table 1. 

In order to examine the role of Aloe vera in the ternary inhibitor formulation, 

experiments were conducted with Aloe vera alone, with SM and with SM-Zn
2+

 

in a wide concentration range. The inhibition efficiency (IE) of Aloe vera in 

controlling corrosion of carbon steel immersed in well water for a period of 

three days in the absence and the presence of Zn
2+

 and SM is given in Table 2.  

It can be seen from the data that Aloe vera alone shows some IE. The inhibition 

efficiency of Aloe vera and Zn
2+

 are shown in Table 3.  

The Zn
2+

 ion acts as one synergist and Aloe vera acts as the other. When Aloe 

vera is combined with Zn
2+

 ions it is found that the IE increase with 

concentration of Aloe vera. For example, 10 ml of Aloe vera extract has only 

32% IE and 25ppm of Zn
2+ 

has only 5% IE their combination shows 51% IE. 

This suggests a synergistic effect between the binary inhibitor formulation of 

Aloe vera and Zn
2+

 ion. 
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Table 1. Physico-Chemical Parameters of Well Water 

Parameter Value 

Appearance Clear 

Turbidity NT units 1.4 

Ph 7.73 

Conductivity 5820 µmhos/cm 

Chloride 1450 ppm 

Sulphate 73 ppm 

TDS 4034 ppm 

Total hardness 880 ppm 

 Total Alkalinity 548 ppm 

 Calcium 304 ppm 

 Magnesium 29 ppm 

 Sodium 820 ppm 

 Potassium 40 ppm 

 Iron 0.30 ppm 

 Nitrate 2 ppm 

 Fluoride 0.64 ppm 

 Phosphate 0.08 ppm 

Table 2. Corrosion Rate (CR) and IE of Carbon Steel in Well Water, in the 

Absence and the Presence of Inhibitors and IE Obtained by  

Weight-Loss Method Immersion period: 3 days 

Aloe vera  

ml 

SM  

ppm 

Zn
2+  

ppm 

IE  

% 

CR  

mmy
-1 

0 0 0 - 0.1174 

2 0 0 15 0.0995 

4 0 0 19 0.0950 

6 0 0 23 0.0903 

8 0 0 28 0.0845 

10 0 0 32 0.0798 

Table 3. Corrosion Rate (CR) and IE of Carbon Steel in Well Water, in the 

Absence and the Presence of Inhibitors and IE Obtained  

by Weight-Loss Method (Immersion period: 3 days) 

Aloe vera  

ml 

SM  

ppm 

Zn
2+  

ppm 

IE  

% 

CR  

mmy
-1 

0 0 25 5 0.1115 

2 0 25 23 0.0903 

4 0 25 29 0.0833 

6 0 25 33 0.0786 

8 0 25 42 0.0680 

10 0 25 51 0.0575 
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The synergistic effect in the SM- Zn
2+

- Aloe vera system is evident from the 

data in Table 4. The Zn
2+

 ion acts as one synergist and Aloe vera acts as the 

other. From the data in Table 4, it is seen that at relatively higher concentrations 

of SM, Zn
2+

 and Aloe vera, 87% IE was obtained. However, such efficiency is 

not obtained with combinations of SM and Aloe vera, even at relatively high 

concentrations. Thus, it may be concluded that Zn
2+

 is the primary synergist and 

Aloe vera is the secondary synergist and both play a significant synergistic role 

in inhibiting corrosion. Hence, the highest IE is obtained at such low 

concentrations of each of the components in the ternary inhibition formulation. 

Table 4. Corrosion Rate (CR) and IE of Carbon Steel in Well Water, in the 

Absence and the Presence of Inhibitors and IE Obtained by Weight-Loss 

Method (Immersion period: 3 days) 

Aloe vera  

ml 

SM  

ppm 

Zn
2+  

ppm 

IE  

% 

CR  

mmy
-1 

0 100 25 23 0.0903 

2 100 25 61 0.0457 

4 100 25 65 0.0410 

6 100 25 73 0.0316 

8 100 25 83 0.0199 

10 100 25 87 0.0152 

 

3.1.1  Influence of immersion period on the SM-Zn
2+

-Aloe vera system 

The influence of immersion period on IE of SM (100 ppm)-Zn
2+

 (25 ppm)-Aloe 

vera (10 ml) is given in Table 5. It is found that as the immersion period 

increases, the inhibition efficiency decreases
[31]

. This is due to the fact as the 

immersion period increases the protective film is ruptured by the continuous 

attack of the Cl
-
, present in the solution. The iron complexes of SM and Aloe 

vera film formed on metal surface is converted into iron chloride which goes 

into solution and hence, the IE decreases as the immersion period increases. 

Table 5. Influence of immersion period on the IE of SM (100ppm)-Zn
2+

     

(25 ppm) -Aloe vera (10ml) system. Inhibitor system: SM-Zn
2+

-Aloe vera 

System 
Immersion Period (Days) 

1 3 5 7 

Well water (WW) CR (mmy
-1

) 0.0432 0.1174 0.1484 0.1607 

WW + SM (50 ppm)  

Zn
2+   

(10 ppm)  

Aloe vera (10 ml) CR (mmy
-1

) 

0.0058 0.0152 0.0281 0.0387 

IE (%) 95 87 76 67 
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3.1.2   Synergism parameter 

The values of synergism parameters are shown in Table 6. The values of SI are 

greater than one, suggesting a synergistic effect. SI approaches 1 when no 

interaction exists between the inhibitor compounds. When SI >1, this points to 

the synergistic effect. In the case of SI<1, the negative interaction of inhibitors 

prevails (i.e., corrosion rate increases). 

Table 6. Synergism Parameter of Carbon Steel Immersed in Well Water in 

the Presence and Absence of Inhibitor 

Aloe vera 

(I1) IE (%) 

SM+Zn
2+

 

(I2) IE (%) 

SM-Zn
2+

-Aloe 

vera (I’1+2) IE 

(%) 

SI 

15 23 61 1.67 

19 23 65 2.80 

24 23 73 3.60 

28 23 83 5.68 

32 23 87 7.38 

 

3.1.3  Analysis of variance (ANOVA)  

F-test is used if the synergistic effect exists between inhibitors and is 

statistically significant
[32]

. The results are given in Table 7 and 8. Influence of 

various concentrations of Aloe vera (2, 4, 6, 8 and 10 ml) on the inhibition 

efficiencies of SM (100ppm) -Zn
2+

 (25 ppm) is tested in Table 7. The calculated 

F-value is 12.94. It is statistically significant, since it is greater than the critical 

F-value (5.32) for 1, 8 degrees of freedom of 0.05 level of significance. Hence, 

it is concluded that the inhibition efficiencies of the SM-Zn
2+

-Aloe vera system 

is statistically significant.  

Table7. Distribution of F Value between the Inhibition Efficiencies of SM-

Zn
2+

 and Aloe vera Systems 

Source of 

variance 

Sum of 

squares 

Degrees 

of 

freedom 

Mean 

square 
F 

Level of 

siginificance of 

F 

Between 4984.41 1 4984.4 
12.94 P > 0.05 

Within 3080 8 385 

Inhibition efficiencies of SM (10ml) - Zn
2+

 (25ppm) system on the various 

concentrations of SM (100 ppm)-Zn
2+

 (25 ppm) - Aloe vera (250 ppm) systems 

are tested in Table 8. The calculated F-value is 10.65. It is statistically 

significant, since it is greater than the critical F-value (5.32) for 1, 8 degrees of 
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freedom at 0.05 level of significance. Hence, it is concluded that the inhibition 

efficiencies of SM- Zn
2+

 system and SM- Zn
2+

 and Aloe vera system is 

statistically significant. 

Table 8. Distribution of F Value between the Inhibition Efficiencies of SM-

Zn
2+

 and SM-Zn
2+

- Aloe vera Systems 

Source of 

variance 

Sum of 

squares 

Degrees 

of 

freedom 

Mean 

square 
F 

Level of 

siginificance of 

F 

Between 3630.48 1 3630.48 
10.65 P > 0.05 

Within 2726.5 8 340.75 

 

3.1.4 Effect of sodium dodecyl sulphate (SDS) on the inhibition efficiency 

of SM-Zn
2+

 - Aloe vera 

The biocidal efficiency of SM-Zn
2+

 in the absence of SDS was found to be 23 

percent. The number of colony forming units/ml was 6 x 10
3
 this is 

objectionable. When 150ppm of SDS was added, nil CFµ/ml is obtained. The 

biocidal efficiency is 100%. Hence the optimum concentration of SDS is 

150ppm. Thus it is seen in Table 9, that the formulation consisting of 100ppm 

of SM, 25ppm of Zn
2+ 

and 10ml of Aloe vera extract and 150 ppm of SDS has 

97% of corrosion inhibition efficiency and 100% of biocidal efficiency. 

Table 9. Corrosion Rates of Carbon Steel in Well Water in the Presence and 

Absence of Inhibitors and the Corrosion Inhibition Efficiencies, Biocidal 

Efficiencies of Various Environments Obtained by  

the Weight-Loss Method 

SM 

ppm 
Zn

2+
 

ppm 

AV 

ml 

SDS 

ppm 

CR 

mmy
-1

 

IE 

% 

Colony forming 

units/ml 

Biocidal Efficiency 

(%) 

0 0 0 0 0.1174 - 8 10
3
 - 

100 25 0 0 0.0903 23 6 10
3
 25 

100 25 10 0 0.0152 87 5 10
3
 38 

100 25 10 50 0.0140 88 3 10
3
 63 

100 25 10 100 0.0117 90 2 10
3
 75 

100 25 10 150 0.0035 97 Nil 100 

100 25 10 200 0.0082 93 Nil 100 

100 25 10 250 0.0117 90 Nil 100 

3.2. FTIR spectra 

FTIR spectra have been used to analyze the protective film formed on the metal 

surface
[33,34]

. FTIR spectrum of pure sodium molybdate is given in Figure 2a. 

The Mo-O stretching frequency appears at 824 cm
-1

. The active principle in an 
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aqueous extract of Aloe vera is shown in Figure 1. It contains phenolic-OH 

group and carboxyl (C=O) group. 

 

 

 

 

Fig 1. Aloe vera 

A few drops of an aqueous extract of Aloe vera was dried on a glass plate. A 

solid mass was obtained. Its spectrum is shown in Figure 2b. The hydroxyl (-

OH) group appears at 3312 cm
–1

 and carboxyl group (C=O) appears at 1626 cm
–

1
. 

 

 

 

 

 

 

 

 

Fig. 2. FTIR Spectrum (a) Pure sodium molybdate (b) Pure Aloe vera (c) Film formed  

on metal surface after the immersion in well water containing  

100 ppm SM - 25 ppm of Zn2+ and 10 ml Aloe vera 

 

The FTIR spectrum of the protective film formed on the metal surface after 

immersion in the solution containing 10 ml of Aloe vera, 100 ppm of SM and 

25 ppm of Zn
2+

 is shown in the Figure 2c. The MoO
4-

 stretching frequency of 

SM shifted from 824cm
-1

 to 853 cm
-1

. This suggests that MoO
4-

 of SM is 

coordinated with Fe
2+

 on the anodic sites of the metal surface, also resulting in 

the formation of Fe
2+

- MoO
4-

 complex. 

The phenolic -OH stretch shifted from 3312 cm
–1

 to 3385 cm
–1

. The C=O 

stretching shifted from 1626 cm
–1

 to 1613 cm
–1

. These shifts confirm the 

formation of Fe
2+

-Aloe vera complex on the anodic sites of the metal surface
[35, 

36]
. The Zn-O stretching frequency appears at 569 cm

-1
 and the stretching 

frequency due to -OH appears at 3385 cm
-1

. Therefore, it is concluded that Zn 

(OH)2 is formed on cathodic sites of the metal surface
[37]

.  
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4.  Mechanism 

In order to explain the experimental results, the following mechanism of 

corrosion inhibition is proposed. The mechanistic aspect of the inhibition of 

carbon steel in well water by SM-Zn
2+

 and Aloe vera can be explained in terms 

of complexation and adsorption. 

 Before immersion of carbon steel in well water environment, SM, Zn
2+

 and 

Aloe vera- Zn
2+

 form complexes, viz., Zn
2+

-SM, Zn
2+

-Aloe vera, and Zn
2+

-

SM-Aloe vera. These complexes are in equilibrium in the solution with free 

Zn
2+

, SM, and Aloe vera ions. 

 During the dissolution of iron, the pH increases at the metal/electrolyte 

interface due to oxygen reduction. Thus, Zn(OH)2 precipitate may take place 

at cathodic sites
[38,39]

, thus decreasing the rate of further oxygen reduction. 

 Addition of Aloe vera reduces metal dissolution; this may be due to 

adsorption and complex formation at the surface with the combined 

application of Zn
2+

 and Aloe vera. The corresponding anodic and cathodic 

reactions of the metal can be generalized as follows. Zn
2+

 inhibits the local 

cathodic region and the local anodic region was inhibited by Aloe vera.  

 The Zn-AVcomplex diffuses from the bulk solution to the surface of the 

metal and is converted into a Fe-AV complex
[40]

. The released Zn
2+

 causes 

Zn(OH)2 precipitation at the local cathodic sites. Thus, the protective film 

consists of an Fe-AV complex and Zn(OH)2. 

 The film formed on the metal surface of the carbon steel consists of 

oxides/hydroxides of iron and zinc. It is also likely to comprise complexes of 

Fe
2+

/Fe
3+

 and Zn
2+

 with SM as well as with Aloe vera. The FTIR spectra of 

the surface film suggests the formation of these complexes and the presence 

of Zn(OH)2 in the surface. 

5.  Conclusion 

A formulation consisting of Zn
2+

, SM, and Aloe vera can be used as a potent 

inhibitor to prevent the corrosion of carbon steel in well water. Aloe vera plays 

an excellent synergistic role in the SM- Zn
2+

-Aloe vera system. The ternary 

system SM (100 ppm)- Zn
2+

 (25 ppm)-Aloe vera (10ml) is effective and has 

87% IE. Significant synergism was attained by the combined application of 

SM-Zn
2+

-Aloe vera. The concentrations of both SM and Zn
2+

 are reduced, and 

Aloe vera, which is environmentally friendly, is required only at low 

concentrations.  

Thus, this new inhibitor formulation is more environment-friendly. Both SM 

and Aloe vera form stable complexes with metal ions in the metal surface. The 

protective film consists of Zn (OH) 2 and complexes of Fe2+/Fe3+ and Zn
2+

 

with SM as well as with Aloe vera. 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~28~ 

References 

[1]  Tamer Soror , Y., Eur. Chem. Bull., 2013, 2(4), 150-153. 

[2]  James, O. and Akaranta, O., Afr. J. Pure Appl. Chem., 2009, 3, 212. 

[3]  Okafor, P. C., Ikpi, M. E., Uwah, I. E., Ebenso, E. E., Ekpe, U. J. and Umoren, S. 

A., Corros. Sci., 2008, 50, 2310. 

[4]  Janaina Cardozo da Rocha, Jose Antonio da Cunha Ponciano Gomes and Eliane 

D‟Elia, Corros. Sci., 2010, 52, 2341. 

[5]  Letica Guerrerio da Trindade and Reinaldo Simoes Goncalves. Corros. Sci., 2009, 

51, 1578. 

[6]  Noor, E. A., J. Appl. Electrochem., 2009, 39, 1465. 

[7]  Wilson sahayaraj, J., John Amalraj, A., Susai Rajendran and Vijaya, N., E-J. 

Chem., 2012, 9,1746. 

[8]  Wilson sahayaraj, J., John Amalraj, A., Susai Rajendran and Muthu-megala, T. S., 

Zast. Mater., 2010, 51, 231. 

[9]  S. Rajendran, S. Vaibhavi, N. Anthony and D.C. Trivedi, Corrosion, 2003, 59, 529 

[10]  S. Rajendran, A. John Amalraj, M. Jasmine Joice, Noreen Anthony, D.C. Trivedi 

and M. Sundara-vadiveelu, Corrosion Reviews, 2004, 22, 233 

[11]  L.R. Chauhan and G. Gunesekaran, Corrosion Science, 2007, 49, 1143 

[12]  A.M. Abdel-Gaber, B.A. Abd-El-Nabey, I.M. Sidahmed, A.M. El-Zayaday & 

M.Saadawy, Corrosion Science, 2006, 48, 2765 

[13] K. Anuradha, R. Vimala, B. Narayanasamy, J. Arockia Selvi and S. Rajendran, 

Chemical Engineer-ing. Communication, 2008, 195, 352 

[14]  S. Rajendran, S. Shanmugapriya, T. Rajalakshmi and A. J. Amalraj, Corrosion, 

2005, 61, 685 

[15]  S. Rajendran, S. Muthulakshmi, R. Rajeshwari and A. Vijitha, Journal of 

Electrochemical Society, India, 2005, 54, 50. 

[16]  El-Etre, A.Y., Corros. Sci., 2003, 45, 2485. 

[17]  El-Etre , A.Y., Corros. Sci., 2001, 43 , 1031  

[18]  J. Buchweishaija, “Phytochemicals as green corrosion inhibitors in various 

corrosive media a review,” Chemistry Department, College of Natural and Applied 

Sciences, University of Dares Salaam. 

[19] G. D. Davis, Anthony Von Fraunhofer J, Krebs LA and Dacres CM, 1558, The use 

of Tobacco extracts as corrosion inhibitors. Corrosion, 2001. 

[20] N.O. Eddy, S.A. Odoemelam, (2009) "Inhibition of corrosion of mild steel in 

acidic medium using ethanol extract of Aloe vera", Pigment & Resin Technology, 

Vol. 38 Iss: 2, pp.111-115 

[21] V. Sribharathy, Susai Rajendran, P. Rengan, R. Nagalakshmi, Corrosion inhibition 

by an aq. extract of Aloevera (L.) Burm F.(Liliaceae) Section B-Research Paper 

Eur. Chem. Bull. 2013, 2(7), 471-476 471 

[22]  Bo Yang et al., 2014, Advanced Materials Research, 960-961, 118 

[23]  Yan Li, Peng Zhao, Qiang Liang., Baorong Hou, Appl. Surf. Sci., 2005, 252, 1245. 

[24]  J. Buchweishaija, “Phytochemicals as green corrosion inhibitors in various 

corrosive media a review,” Chemistry Department, College of Natural and Applied 

Sciences, University of Dares Salaam. 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~29~ 

[25] G. D. Davis, Anthony Von Fraunhofer J, Krebs LA and Dacres CM, 1558, The use 

of Tobacco extracts as corrosion inhibitors. Corrosion, 2001. 

[26] E. E. Oguzie, “Corrosion inhibitive effect and adsorption behaviour of Hibiscus 

sabdariffa extract on mild steel in acidic media,” Portugaliae Electrochimica Acta, 

vol. 26, no. 3, pp. 303–314, 2008.  

[27] A.Leema Rose, A. Peter Pascal Regis, Susai Rajendran, Felicia Rajammal Selva 

Rani, A Krishnaveni “Synergistic effect of Fructose and Zn2+ in controlling 

corrosion of carbon steel” Zastita materijala 51 (2010) broj 4 

[28] G. Wranglen, “Synergistic Effect of 2-Chloroethyl Phosphonic Acid and Zn2+”, 

Introduction to Corrosion and Protection of Metals. London: Chapman & Hall, 

(1985) 236. 

[29] C. W. Cui, S. F. Li, H. Yang, W.T.Feng, Y.Liu, Y.J.Jiao, Cailiao Kexue yu 

Gongyi/Material Science and Technology 14 (6) (2006) 608. 

[30] S. Rajendran, A. J. Amalraj, J. W. Sahayaraj, R.J.Rathish, N.Anthony, 

N.Palaniswamy, Transactions of the SAEST (Society for Advancement of 

Electrochemical Science and Technology), 40 (1) (2005) 35. 

[31]  J. Sathiyabama, S. Rajendran, J. A. Selvi, A. J. Amalraj, Indian J. Chem. Techn. 

15(2008) 462-466. 

[32]  S. Rajendran, A. Raji, A. Arockia Selvi, J. Rosaly, and A. Thanga-swamy, 

“Parent's Education and Achievement Scores in Chemistry”, Edutracks, 6(2007) 

pp. 30–33. 

[33] G. Ruba Helen Florence, A. Noreen Anthony, J. Wilson Sahayaraj, A. John 

Amalraj, and Susai Rajendran, “Corrosion Inhibition of Carbon Steel by Adipic 

Acid-Zn2+ System”, Indian Journal of Chemical Technology, 12 (2005) 472–476. 

[34]  S. Rajendran, S. P. Sridevi, N. Anthony, A. John Amalraj, and M. 

Sundaravadivelu, “Corrosion Behavior of Carbon Steel in Polyvinyl Alcohol”, 

Anti-Corrosion Methods and Materials, 52 (2005) 102–107. 

[35]  Nakamoto, K., Infrared and Raman Spectra of Inorganic and Coordination 

Compounds, Wiley and Sons, New York, 4th edition, 1986, 95. 

[36]  Silverstein, R. M., Bassler, G. C. and Morril, T. C., Spectrometric Identification of 

Org. compounds, John Wiley and Sons, New York, 1986, 72. 

[37] R. M. Silverstein, F. X. Webster: Spectrometric Identification of Organic 

Compounds, VI Edition, Wiley Student Edition, 2007 p-108. 

[38] D. Gopi, N. Bhuvaneswaran, and S. Rajeswari, “Synergistic Effect of Zn2+,3- 

Phosphonopropionic Acid and Non-Ionic Surfactant (triton X-100) on the 

Corrosion Inhibition of 304 Stainless Steel in Ground Water Media”, Bulletin of 

Electrochem, 18(2002), pp. 29–34. 

[39]  S. Ravi, P. Kabilar, S. Velmurugan, Ashok Kumar and M. Gayathiri, 

“Spectroscopy Studies on the Status of Aloin in Aloe vera and Commercial 

Samples”, Journal of Experimental Sciences ,2011, 2(8): 10-13  

[40] Corrosion Inhibition by an Aqueous Extract of Aloe vera (L.) Burm F. (Liliaceae), 

Sribharathy, Susai rajendran, P. Rengan, R. Nagalakshmi, Eur. Chem. Bull. 2013, 

2(7), 471-476. 

______

 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~30~ 

Synthesis and Characterisaion of Biologically Active Metal Complexes 

of N-Phenyl Anthranilic Acid 
______ 

R. T. Rajalakshmi,
1
 S. R. Bheeter

2
 and N. Vasanth

3 

1
PG & Research Department of Chemistry, St. Joseph‟s College (Autonomous), Trichy  
2
PG & Research Department of Botany, St. Joseph‟s College (Autonomous), Trichy  

_________________________________
 

1.  Introduction 

Interest in coordination chemistry is increasing continuously with the 

preparation of organic ligands containing a variety of donor groups
[1,2] 

and it is 

multiplied many fold when the ligand have biological importance
[3,4]

. A large 

number of metal ion complexes of anthranilic acid and its derivatives of N-

phenyl anthranilic acid have been reported in the literature
 [5-8]

. Some metal ion 

complexes of N-phenyl anthranilic acid have stimulated extensive research in 

biology, organic chemistry and medicine due to their antibiotic, antifungal and 

anti-inflammatory pharmacological properties
[9]

. Transition metals have varying 

utility and are important due to their role in biological and chemical system in 

various ways. So that the transition metal complexes of N-phenyl anthranilic 

acid and it derivatives have been of considerable interest. Furthermore the 

coordination behaviour of the ligand also noted by the use of Infrared 

spectroscopic method.  

Generally carbonyl group in N-phenyl anthranilic acid is a potential donor due 

to the large dipole moment (5.8 D) and strong basic character. In this 

investigation, an attempt is made to study the coordination behaviour of N-

phenyl anthranilic acid. An extensive survey had been carried out in chemical 

literature to investigate the work done so far on the metal complexes of 

anthranilic acid but not much work has been done on the synthesis and 

characterization of derivatives of N-phenyl anthranilic acid as a ligand with 

transition metal ions. The most prominent metal ions which are biologically 

important in the 3d-series namely, Co(II), Ni(II) and Cu(II) were chosen for the 

present study
[10]

.  

Sveta Zhiroslanovna Ozkan et al. reported the Synthesis and analgesic activity 

of 2-Phenoxybenzoic acid and N-Phenyl anthranilic acid Hydrazides, Oxidative 

Polymerization of N-Phenyl anthranilic Acid in the Heterophase System
[11]

.  

Elizabeth Yohannes et al. reported the Silver (I) complexes of anthranilic acid, 

N-phenyl anthranilic acid, 1-Nitroso-2-Naphthol and 2-Nitroso-1-Naphthol
[12]

. 

Bharat Parashar et al. reported the synthesis of some novel N-arylhydrazone 

derivatives of N-phenyl anthranilic acid and also he reported the Microwave 

synthesis and antimicrobial activity of some N-aryl hydrazones
[13]

. 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~31~ 

From the literature it is found only a few of the N-phenyl antranilic acid metal 

complexes had been prepared, especially that of Silver, copper and Zinc and 

characterised by physicochemical methods. The present research reports the 

preparations and characterisation of some biologically active metal complexes 

of Co(II), Ni(II) and Cu(II) with N-phenyl anthranilic acid in non-aqueous 

medium which were characterised by physico-chemical methods and suitable 

structures were assigned on the basis of spectral measurements. 

2.  Experimental Techniques 

2.1  Materials and Methods 

All the chemicals used were of Analar grade. N-phenyl anthranilic acid were 

obtained from sigma Aldrich. Co (II), Ni (II) and Cu (II) were purchased from 

Merck. Solvents were purified and distilled before use.  

2.2  Preparation of metal complexes of N-phenyl anthranilic acid 

The ligand N-phenyl anthranilic acid (2 mmol) dissolved in ethanol, Co (II)/ Ni 

(II) / Cu (II) chloride (1 mmol) dissolved in ethanol was added drop wise. The 

above mixture was refluxed for 6 h. The complexes obtained were filtered, 

washed with ethanol and dried. (Yield: 65-70%).  

2.3  Physical measurements 

Melting points were determined by open capillary method and are uncorrected. 

Conductivity measurements were made on freshly prepared 10
-3

 M solutions in 

DMSO at room temperature. The room temperature magnetic moment measure-

ments were carried out using Guoy method. The IR spectra were recorded on 

Perkin-Elmer RX I in the range 4000-400 cm
-1

 using KBr disc method. The 

electronic spectra were recorded on Perkin Elmer Lambda-35 UV/Visible 

spectrometer in the range 190-1100 nm. 

2.4  Antimicrobial activity 

The ligand and its complexes were tested against the bacterial species: Shigella 

sonnei, Klebsiella pneumoniae, Proteus vulgaris, Salmonella typhi, Proteus 

mirabilis and the fungal species curvularia lunata, Aspergillus niger, Atternaria 

solani, Bipolaris sps, Aspergillus fumigates. These studies were carried out 

using Kirby Bayer Disc diffusion method (Bayer et al., 1966). Streptomycin 

and Nystatin were used as the standard for antibacterial and antifungal agents. 

The test organisms were grown on Nutrient Agar medium in petri plates for 

bacterial species and PDA broth medium for fungal species. The compound was 

dissolved in DMSO solution and soaked in filter paper disc of 5mm diameter 

and 1mm thickness. The discs were placed on the previously seeded plates and 

incubated at 37
o
C and the diameter of inhibition zone around each disc was 

measured after 24 h for bacterial species and 48 h for fungal species. 
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3.  Results and Discussion 

The analytical data and physical properties of the ligand and its complexes are 

listed in (Table-1). The ligand N-phenyl anthranilic acid is soluble in acetone, 

ethanol, chloroform, DMF and DMSO and insoluble in ether and acetonitrile. 

Table-1: Electrical conductance, Magnetic moments and Electronic 

Spectral Data of complexes 

 

Complex 

Λc 

(Ω
-1

cm
2
mol

-1
) 

in DMSO 

μeff 

(BM) 

Electronic spectra 
Stereo 

Chemistry Energy max. 

cm
-1 Assignments 

[CoL2Cl2] 22 4.86 19,377 
4
T1g(F)→

4
T1g(P) Octahedral 

[NiL2Cl2] 18 3.10 15,337 

27,932 

3
A2g → 

3
T1g (F) 

3
A2g → 

3
T1g (P) 

Octahedral 

[CuL2Cl2] 21 1.91 15,221 
2
Eg → 2T2g Distorted 

Octahedral 

The solubility of the metal complexes was examined in common organic 

solvents. The complexes were found to be insoluble in ethanol, diethyl ether 

and acetone
[14]

. However, the complexes were found to be soluble in DMSO. 

The analytical data (Table- 1) indicates that the metal to ligand ratio is 1:2 for 

all the complexes. The molar conductance of all the complexes was measured in 

DMSO using 10
-3

 M solutions at room temperature. The low molar conductivity 

values of the metal complexes suggest the non-electrolyte nature. The magnetic 

moments, μ eff of the complexes are given in (Table-1). The magnetic moments 

of Co (II), Ni (II) and Cu (II) suggest that octahedral geometry. 

3.1 Infrared spectra of the complexes 
[15-17] 

IR spectrum of the complexes is very useful in determining the coordinating 

groups of the ligand. The shifts in the bands indicate the mode of linkage in the 

complexes. The IR spectral data of the ligand and its complexes were given in 

(Table-2).  

Table-2: Infrared spectral data of ligand and its metal complexes (cm
-1

) 

Compounds νN-H νC=O νOH νM-O νM-N 

L 3311 1682 1409 - - 

CoL2Cl2 3334 1658 - 535 491 

NiL2Cl2 3335 1659 - 534 491 

CuL2Cl2 3334 1660 - 534 492 

 

The band at 3311 cm
-1 

is assigned to the NH- stretching of the ligand and 3191 

cm
-1 

assigned to the OH- stretching of COOH group. In the IR spectra of metal 
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complexes NH- stretching is shifted to 3335 cm
-1 

and the decrease in the 

stretching frequency is due to hydrogen coordination. The NH stretch found at 

3300 cm
-1

 should decrease in coordination. However it depends upon the 

stretching of hydrogen bonding in the ligand and the M-N bond. Since the M-N 

bond is weaker than the hydrogen bonding we found increase NH stretching for 

nitrogen coordination. The spectrum of N-phenyl anthranilic acid shows a band 

at 1682 cm
-1

 which is the C=O stretch of the acid group is shifted to 1658 cm
-1

 

in the complexes. In the IR Spectra of all the metal complexes, the carbonyl 

frequency of the acid group is shifted to lower frequency of about 20 cm
-1

. 

Absence of asymmetric and symmetric stretch of carboxyl ate ion in the spectra 

of the complexes suggest that the acid group is not ionised and the C=O of 

oxygen is coordinated. Presence of anion in the complex and shift of CO 

stretching to lower level confirm the coordination furthermore. The band at 

1156 cm
-1

 (due to C-N stretching of aromatic amine in the spectrum of the 

ligand) is slightly shifted to 1159 cm
-1 

in the spectrum of the complex. These 

further suggests that nitrogen of (-NH) group is involved in coordination. The 

appearance of new bands at 535 cm
-1

 and 492 cm
-1

 in the spectrum of the 

complexes are assigned to M-O and M-N stretching‟s respectively. 

Accordingly, one can deduce that the ligand binds the metal ion as a bidentate 

fashion through N of -NH group and neutral C=O of COOH group.  

3.2  Electronic Spectra and Bonding
[18] 

The electronic spectra of cobalt (II) complex consist of three spin allowed 

transitions although it will not always be possible to observe all the three 

transitions. In the electronic spectra of high spin octahedral complexes of co(II), 

one should expect three bands corresponding to the transitions, 
4
T1g(F) → 

4
T2g(F); 

4
T1g(F) → 

4
A2g; 

4
T1g(F) → 

4
T1g(P).  

The electronic spectra of Co(II) chloride complex shows the characteristic band 

of octahedral geometry having a band at19,377 cm
-1

 due to 
4
T1g(F) → 

4
T1g(P) 

transition. 

In the electronic spectra of octahedral Ni(II) complexes one should expect three 

bands corresponding to 
3
A2g → 

3
T2g(F) ; 

3
A2g → 

3
T1g (F) ; 

3
A2g → 

3
T1g(P) 

transitions at 10, 000 cm
-1

, 14,000-18,000 cm
-1

, and 25,000-30,000 cm
-1 

respectively. 

The electronic spectra of Ni(II) chloride complex shows the characteristic bands 

of octahedral geometry having a band at 15,337 cm
-1

 and 27,932 cm
-1

 due to 
3
A2g → 

3
T1g (F) and 

3
A2g → 

3
T1g (P) transitions respectively. 

In the electronic spectra of Cu (II) complex one should expect three transitions 
2
B1g → 

2
A1g ; 

2
B1g → 

2
B2g ; 

2
B1g → 

2
Eg for tetrahedral copper(II) complexes. The 

Cu (II) chloride complex displays a band at 15,221 cm
-1

 due to 
2
Eg → 2T2g 

transition suggesting distorted octahedral geometry. 
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Where M = Co, Ni and Cu 

 

Figure-1: Proposed structure of N-Phenyl Anthranilic acid  

metal complexes of Co (II), Ni (II) and Cu (II) 

3.3  Antimicrobial activity
[19,20]

  

The in vitro antifungal and antibacterial investigation results are given in 

(Tables 3 and 4) respectively. DMSO is used as negative control and 

streptomycin is used as positive control for antibacterial and Nystatin for 

antifungal activities. These observations show that the majority of the metal 

complexes are more active than the free ligand. Among the above species all the 

metal complexes show better antifungal activity against Curvularia lunata and 

antibacterial activity against Shigella sonnei. The antifungal activity of 

Curvularia lunata against by the ligand and its metal complexes shown in 

Figure 2 and Antibacterial activity of Shigella sonnei against by the ligand and 

its metal complexes shown in Figure 3. The results are tabulated. The In vitro 

fungal activity results (Table-3) revealed that all the metal complexes are more 

active than the ligand. The Co (II) complex was found to be highly active 

towards Curvularia lunata. Similarly the In vitro antibacterial activity of 

Shigella sonnei the ligand and its metal complexes were given in (Table-4). In 

this case Cu (II) complex was found to be more active than the other metal 

complex. Figure 2 shows the Antifungal activity of Curvularia lunata against 

by the ligand and its metal complexes and Figure 3 Shows the Antibacterial 

activity of Shigella sonnei against by the ligand and its metal complexes 
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Table-3: Antifungal activity of Curvularia lunata against by the ligand  

and its metal complexes 

Compound 
Zone of inhibition (in mm) 

M B C 

A1 L  10 - - 

A2 CoL2Cl2 13 - - 

A3 NiL2Cl2 12 - - 

A4 CuL2Cl2 12 11 10 

 

Table-4: Antibacterial activity of Shigella sonnei against by the ligand and 

its metal complexes 

Compound 
Zone of inhibition (in mm) 

M B C 

A1 L  10 23 11 

A2 CoL2Cl2 12 21 - 

A3 NiL2Cl2 14 16 10 

A4 CuL2Cl2 15 12 11 

 

Conclusion 

Metal complexes of N-Phenyl anthranilic acid were prepared and characterised 

using the conductance, magnetic, electronic and vibrational spectral analysis. IR 

spectral data demonstrates the ligand to act as a bidentate mode, coordinating 

through NH- group N atom and carbonyl group oxygen atom. Magnetic and 

electronic spectral studies reveal octahedral geometry for Co (II) and Ni (II) 

complexes while Cu (II) complex posses distorted octahedral geometry. The 

antimicrobial activities of the ligand and its complexes indicate that the 

complexes show higher activity than the ligand. 
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Introduction 

Binary liquid solutions are the solution containing only two liquids. Both the 

liquids are supposed to be volatile, so in liquid solution the molecules are very 

close to each other. The thermodynamic properties of solvents such as density 

(ρ) and viscosity (η) are the two important physical properties of solvent 

system. These are used to explain the medium effect of solvent on transport 

phenomena. The nature of interaction in binary liquid mixtures of 1,2-

dichlorobenzene and toluene from density and viscosity measurements at 

308.15K. 

When two or more liquids are mixed together, some changes in physical and 

thermodynamic properties
[1,2]

. Excess thermodynamic properties of mixtures are 

useful in the study of molecular interaction
[3]

. Thermodynamic para-meters 

derived from the measurement of density, viscosity are useful in understanding 

the nature and type of molecular interaction. From these values excess volume, 

excess viscosity and Gibb‟s free energy have been calculated with the Redlich-

Kister type polynomial equation to estimate the interaction parameter and 

standard deviation
[4,5]

. 

The liquids were chosen in the present investigation on the basis of the 

industrial application.1,2-dichlorobenzene is an organic compound. It is used in 

softening and removing carbon base contamination on metal surfaces. Toluene 

is an organic solvent. It is widely used as an industrial feedstock. 

Materials and Methods  

1,2-dichlorobenzene and toluene were dried using suitable drying agents and 

distilled based on standard method
[6,7]

. Liquid mixtures of various concentra-

tions were prepared by taking AR grade chemicals. Binary liquid mixtures of 

various compositions were prepared by mixing fixed amount of pure liquids in 

air tight stoppered bottles of 50mL capacity. The density of pure liquids and 

liquid mixtures were determined using a 10 ml relative density bottle. 

Viscosities were measured using Ostwald viscometer. All measurements were 

made with the help of digital thermostat at 308.15K. 

Results and Discussion 

The experimental densities (ρ/kgm
-3)

 and viscosity (η/kgm
-1

s
-1

) for the pure 

liquids and binary mixtures are presented in Tables 1 and 2. 
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Table 1: Comparison of experimental densities (ρ) and viscosities (η) of 

pure liquids at T=308.15K with literature data 

Liquid 
Temp. 

(K) 

Density(10
-3

 kg m
-3

) Viscosity(cP) 

Exp Lit Exp Lit 

1,2-dichlorobenzene 308.15 1.2875 1.2287 2.3168 2.3172 

Toluene 308.15 0.8528 0.8528 2.6325 2.6431 

Excess volumes (V
E
) have been calculated by using the following relation

[8]
. 

 V
E
 = (X1M1 + X2M2 / ρm)-(X1M1/ρ1)-(X2M2/ρ2) ...(1) 

where X1,M1 and X2,M2 are the mole fraction and molecular weight of 

component 1 and 2, ρ1, ρ2 are the densities of the pure liquid and ρm is the 

density of the liquid mixture. 

Viscosities of pure liquid and liquid mixtures have been calculated using the 

following relation
[2]

. 

 η  = (At–B/t) ρ  ...(2) 

where A and B are the characteristic constants of viscometer, „ρ‟ the density of 

the liquid and „t‟ is the time of flow of the liquid.  

The deviation in viscosity have been calculated by the following relation
[9]

, 

 ∆lnη = lnηm-(X1lnη1 + X2lnη2)  ...(3) 

where ηm is the viscosity of liquid mixtures and η1 and η2 are the viscosity of the 

pure liquids.  

The Gibb‟s free energy G
E*

 of activation have been calculated by the following 

relation
[10]

.  

 G
E*

 = RT [lnηmVm-(X1lnη1V1 + X2lnη2V2)]  ...(4)  

where „R‟ is the gas constant, „T‟ is the temperature, ηm is the viscosity of the 

mixture, Vm is the molar volume of the mixtures and X1η1V1 and X2η2V2 are the 

mole fractions and molar volume of the liquid mixture. 

Calculated excess values were fitted to Redlich-Kister type polynomial 

equation
[11]

. 

 ∆A = X1X2 [a+b (X1–X2) + c (X1–X2)]  ...(5) 

By this method of least squares the adjustable parameters a,b,c were found out. 

From the a,b,c values theoretical values of all the excess parameters were 

calculated. 

Standard deviation values were calculated using the following equation
[12]

. 

 Σ = [(∆Aexp-∆Acal)
2
/(n–m)]

1/2
  ...(6) 
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where „n‟ is the number of measurements and „m‟ is the number of adjustable 

parameters. 

Table 2: Density (ρ), Excess volume (V
E
) and viscosity (η) for the binary 

liquid system of 1,2-dichlorobenzene and toluene at 308.15 K 

S. 

No. 
X1 

Ρ 

(10
-3

 kg m
-3

) 

V
E
 

(10
-3

m
-3

mol
-1

) 

η 

(cP) 

∆η 

(cP) 

∆lnη 

(cP) 

∆G*E 

(KJ mol
-1

) 

1. 0.0000 0.8528 0.0000 2.3176 0.0000 0.0000 0.0000 

2. 0.8872 0.8656 0.1886 2.5828 0.2288 -0.7602 -92887 

3. 0.7792 0.8743 0.2515 2.5727 0.1835 -0.7608 -92811 

4. 0.6921 0.8833 0.3899 2.5628 0.1452 -0.6803 -92795 

5. 0.5279 0.9067 0.4507 2.5558 0.0847 -0.6686 -92751 

6. 0.3886 0.9240 0.5243 2.1833 0.3310 -0.7353 -96055 

7. 0.2546 0.9464 0.5238 2.5909 0.0307 -0.7577 -93102 

8. 0.2071 0.9720 0.4106 2.5791 0.0034 -0.7891 -92968 

9. 0.1508 0.9949 0.3115 2.5789 0.0047 -0.8298 -93171 

10. 0.0724 1.0191 0.1021 2.6197 0.0001 -0.8977 -93141 

11. 1.0000 1.2287 0.0000 2.6431 0.0000 0.0000 0.0000 

Table 3: Values of a, b, c and standard deviation 

Parameters A B C Σ 

V
E
 1.9834 -0.8327 0.3938 0.0005 

η 0.7063 0.6921 0.0564 4.40x10
-5

 

 

The calculated excess volume values are positive over the entire mole fraction 

values. This may be due to the greater repulsion that occurs between the mixing 

liquids. The strong repulsive force is acting between –Cl--Cl– in 1,2-

dichlorobenzene, due to the presence of electron cloud in the benzene ring and –

Cl atom in 1,2-dichlorobenzene. But the excess volume values are low positive 

values, so it may cause low repulsive force exists between the liquids. The 

attraction occurs between the methyl group and the electron cloud present in 

methyl benzene, that is within the toluene molecule and also attraction exists 

between –CH3 and –Cl atoms present in dichlorobenzene. The toluene is polar 

because of methyl group electron donating character. Through such attractive 

force exists repulsive force dominates which leads to positive excess volume 

values. The liquid mixtures contain two polar compounds which results in the 

formation of polar-polar type of repulsion which leads to the repulsive force 

existing in between the mixing liquids. 

Conclusion 

Density, viscosity and excess volumes of the binary mixture of 1,2-

dichlorobenzene and toluene at various mole fractions at 308.15K have been 
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studied. It is found that there predominates the formation of polar-polar type of 

repulsion, which leads to repulsive force. 
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Introduction 

What makes one organization more successful than the others? Is it their 

services, strategies or perhaps technologies? In reality, these factors contribute 

to the superior performance; however, one thing that creates sustainable 

competitive advantage for the organization is employee engagement. It 

increases the organizations value and plays a vital role for every organization to 

attain its uniqueness in this world.  

In today‟s fast-paced competitive world, securing and sustaining loyal 

employees is the top most priority for all the organizations. So Employee 

Engagement continues to be a hot button for all the organizations to hold their 

talented employees. Hence understanding employee engagement is the most 

valuable and critical factor for every organization, as the engaged employees are 

capable of taking their organization to a greater heights. Employee engagement 

is not something that exists only in papers to follow or a contract. It is 

something like a marriage, in which the relationship between the employer and 

employee should be fully committed. “When the marriage is solemnized both 

the parties feel a commonality they can share. The employer and employee also 

choose each other based on their possibility of sharing such a stake”
1
  

Employee Engagement 

There is no commonly accepted definition for „employee engagement‟. 

Different authors give different definitions. The simple definition for Employee 

engagement is: “It is the degree of emotional commitment that an employee has 

to their job and organization as a whole.”
2
 

The concept of employee engagement has been with us a coon‟s age. More than 

30 years ago Gallup and other companies pioneered the concept of 

“Engagement Survey”. The root of these surveys started in late 1900s by the 

pioneering industrial engineer Fredrick Taylor
3
, finally it was refined by 

William Khan and he framed the first formal definition for employee 

engagement in 1990 thus the term „engagement‟ began to be used in academic 

literature.  

Though employee engagement plays a pivotal role for the success of 

organizations, the concept of engagement was hidden somewhere due to the 

lack of importance given for human resource. Again, the conception of 

engagement regenerated only at the beginning of 2000. For all these past decade 

defining employee engagement was like nailing jelly to the wall because the 
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definitions for engagement varied in the weight given to the individual than 

against organization. 

Significance of Employee Engagement 

Engaged employees are the real asset of an organization. It is all about rational 

and the emotional connection an employee has to the organization, combined 

with his or her willingness to extend discretionary effort. Therefore, employee 

engagement is a necessary tool, which overcomes all growth hurdles and helps 

the organization to attain its vision and mission sustainably. For instance, the 

jewellery giant Titan has used employee engagement as the keystone to manage 

challenges. Titan had to manage aspirations of two sets of utterly diverse kinds 

of employees: one from the manufacturing pool and the other from its retail 

pool. Employees at the plant were heartened to form a forum to symbolize the 

various needs and ambitions, which led to the creation of an internal union.
4
  

The importance of „engaged employees‟ came to the fore during 26/11 attack in 

Mumbai Taj Hotel. During this Taj attack 31 people died and 21 were hurt. But 

the guests were full of gratitude at the service and support given by Taj 

employees during the incident. They were besieged by the employees‟ 

dedication to duty and dedication without regard to personal safety and their 

emergency handling skills
5
. These two instances bear ample testimony to the 

crucial role played by „engaged employees‟. “Employee Engagement is the 

most important factor that can drive organization‟s success and organization‟s 

effectiveness.”
6
 

Employee Engagement and Organiza-tional Performance 

There is always a positive relationship between Employee Engagement and 

Organizational Performance. Its outcomes are: employee retention, productivity, 

profitability, customer loyalty and safety. It also indicates that the more engaged 

employees tend to have enthusiasm, high energy levels and willingness to learn 

new things, sense of belongings to the organization, involvement in the job, 

adaptability to change, and openness for innovative ideas and so on
7
. It is also 

observed that engaged employees report less absenteeism, stay with the 

organization longer and happier being proactive, and more productive
8
. 

Engaged employees consistently demonstrate three general behaviours, which 

improve the organizational performance: 

 a)  Sayers - Engaged employees act as advocates for the organization 

spreading positive information to co-workers, prospective employees and 

customers. 

 b)  Stayers - Engaged employees stay longer in the organisation and feel proud 

to be part it despite opportunities of work elsewhere. 

 c)  Strivers - Engaged employees are always ready to go an extra mile, work 

extra time, exert extra effort and take extra initiative to contribute to the 

success of the organization. 
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On other hand what will happen if the employees are disengaged? The 

disengaged employees are the „Cave dwellers’ of an organization. They are 

likely to waste their effort and talent on tasks that may not matter much. They 

do not show full commitment to their work
9
,
10

 and they often sow seeds of 

negativity at every opportunity. This disengaged employees will craft inordinate 

damage to the organizations‟ interest and functions. 

What‟s the main drive of Employee Engagement? 

There are many drives for Employee Engagement like “career opportunities, 

managing performance, pay, communica-tion, employer employee relation, 

innovation and so on.
11

 But the empowerment of employees plays a pivotal role 

to make employees engaged. Everyone wants to feel that his or her opinion 

counts.
12

 That is where empowerment comes into play.  

When the employees are empowered they will feel motivated and become 

responsible. Empowering the employees does not mean they are completely out 

of loop. It makes them feel that the organization is always available for them by 

giving them some degree of ownership over their work; organizations help them 

to bring for-ward their good ideas. It will create a healthy relationship between 

the organizations and employees. 

The Current scenario of Employee Engagement in Indi 

Kelly Global Workforce Index (KGWI) reveals that across APAC (Asia-

Pacific), the most engaged employees are in India and Indonesia. About half the 

Indian workers in a survey have said that they feel fully committed or engaged 

with their current employer. But still there is a major challenge for employers to 

rebuild confidence and trust among employees who have been impacted by 

economic slowdown and job uncertainty.
13 

Another survey conducted by Dale 

Carnegie Training, a leader in improving workplace performance, revealed a 

report on employee engagement in India. It elicit that Indian employees are 

significantly more engaged than their global counterparts , with 46 per cent 

employees fully engaged compared to the global average of 34 per cent.  

Though Indian employees are more engaged than their global counterparts, still 

54 per cent of them remain somewhat dissatisfied in their jobs signalling an 

urgent need for organization to take proactive steps to reduce the disengagement 

proposition
14

. 

Conclusion 

Employee Engagement carries a great significance for both the organizations 

and employees. An organization should recognize its employees more than any 

other variables, as influential contributors to an organization competitive 

position. Employee Engagement is not a single process. It is a continuous 

process of learning, improvement, measurement and action. When an 

organization gives priority to Employee Engagement it will help the 

organization to increase its productivity, retention, customer loyalty, innovation 
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and profitability, which in turn will help the organizations to attain its 

sustainable competitive advantage. 
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Introduction 

Ambler and Barrow‟s defined the „employer brand‟ as “the package of 

functional, economic and psychological benefits provided by employment, and 

identified with the employing company”
1
. According to Barrow, “great 

employer brands are built from inside out and the process starts at the top.”
2
  

Employment branding is “the package of functional, economic and 

psychological benefits provided by employer and identified with the employing 

organisation”.
3 
Employer Branding is not about positioning one specific product 

or positioning the organisation as a whole. It is about the organisation as a place 

to work. It is about attracting new and suitable employees to the organisation 

and retaining the current employees. 

In today‟s highly competitive job market, employer branding is a crucial tool 

for attracting and retaining the right kind of talent. It helps you to recruit highly 

skilled and promising new employees and it enhances their loyalty by 

increasing their identification with the organisation. It also raises an 

organisation‟s visibility in the job market and makes it stand out from the 

competition. Employer branding describes how an organisation markets what it 

has to offer to potential and existing employees. Employer branding involves 

applying a similar approach to people management. 

Employer branding is the „image of the organisation‟ as perceived by the 

employees as well as their customers. It helps the organisation to differentiate 

from its competitors. It involves promoting both within as well as outside the 

firm and makes a firm different and desirable as an employer. The main 

objective of employer branding is to convince the employees that their 

organisation is a good work place, to retain them and to ensure their 

understanding of the organisation‟s goals and commitment is in harmonization 

with the organisation‟s vision and mission. The employer branding focuses on 

the obligations of the employer to the benefit of the employees without spelling 

out any proportionate return in terms of positive outcomes for the organisation. 

“Organisations are increasingly competing to attract highly skilled personnel in 

various professional areas.”
4 
 

Employer Branding communicates your identity as an organisation to others. It 

is the essence of what your organisation stands for and should specify the 

fundamental nature of the organisation. Essentially, it is the process of placing 
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an image of being a “great place to work” in the minds of existing and 

prospective employees. HR managers in the hospital sector are challenged by a 

rise in the shortage of skilled workforce and competition from within the 

hospital sector. Both these factors, combined with the inability of new comers 

to deal with the work pressure, are contributory to the high attention level in the 

hospital sector. To overcome this challenge, the HR managers in the hospital 

sector tend to make use of „employer branding‟ as a strategy to appeal to desired 

current and future ideal talent. There are a lot of branding practices that are 

adopted by the hospitals to develop a good brand image and attract better 

employees as well as increased customers.  

Objectives of Employer Branding 

 To attract and recruit relevant employees in hospitals. 

 To understand the impact of employer branding in hospital. 

 To know the factors influencing employer branding in hospitals. 

 To increase the level of job satisfaction among the employees. 

 To enable higher levels of reputation as a result of greater employee 

commitment. 

 To improve the retention rate. 

 To improve employee engagement, commitment and performance. 

Key Benefits of Employer Branding 

 Recruiting the right people is essential for any business success and is a 

significant competitive advantage. 

 A strong employer brand will help to differentiate the organisation in the 

market place and attract the best people. 

 All businesses are unique, so by identifying and communicating the 

organisaton‟s employer brand, the organisation are more likely to attract 

candidates who are an ideal „fit‟. 

 Employees with the right „fit‟ or match to your company‟s culture will be 

more likely to thrive in your organisation and are likely to have a higher 

retention potential. 

 When used successfully, a strong employment brand should lower turnover 

and reduce hiring costs. It should also, by association, increase productivity. 

 A strong employer brand creates a sense of pride in people working for the 

organisation. 

Recruitment of Employees 

Due to an ongoing demographic change and increasing job mobility in the 

labour market, the recruitment of key employees has become a challenge. 

Employer branding offers the best way to redefine and improve the way a 

company recruits. Employer branding as a tool for recruitment finds it effective. 

Employer branding is a crucial tool for attracting and retaining the right kind of 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~48~ 

talent. The recruitment process plays an important role in building the employer 

brand. The process of employer branding can be viewed as a holistic one, which 

presents the way in which the organisation develops its employees positive 

attitude and commitment towards the organisation. The employees are the most 

important ambassadors, and therefore it is vital to have the best employees. The 

shortage of skilled labour, due to an ongoing demographic change and the 

increasing demand for skilled personnel, organisations have to face growing job 

mobility among their talented work force. In hospital sector, branding plays an 

important role in the recruitment of right kind of talented employees. 

Employer branding is a top priority for companies worldwide 

Talent Acquisition leaders who agree brand is a top priority (by country) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: A global report on the talent acquisition
5 

 

The above figure shows the employer branding is a top priority for companies 

worldwide. It shows that Indian organisations significantly give prioritize to the 

employer brand. The German organisations furnish fewer significant to the 

employer brand.  

Attraction and Retention of Employees 

The concept of attraction and retention of skilled personnel leads to employer 

branding, which has become more and more popular in recent years. The 

concept of employer attractiveness provides another approach to branding an 
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organisation in relation to recruitment through the identification of attributes 

which positively influence its perception in the eyes of job applicants. It helps 

the hospital sector in the process of profiling themselves in the labour market as 

an employer of choice for future employees as well as ensure organisational 

identification among the current employees. Employer branding contribute to an 

improvement of the attraction and retention approach in the hospital sector and 

thus enhance the hospital sector‟s competitiveness in the labour market in its 

„battle for talents‟. As skills shortages continue to test candidate sourcing and 

attraction strategies, and competition for the best possible staff remains high, 

the issue of employment branding continues to gain attention. This war for the 

right talent is placing pressure on organisations to become an employer of 

choice. A strong employer branding might have the capability to tip the scale in 

the competition of talented job applicants and the retention of key employees. 

The strength of the corporate brand has an immediate impact on the employer 

brand. An organisation with a weaker corporate brand will have to do a lot more 

work on its employer brand to attract and retain talented employees.  

Satisfaction and Commitment of Employees 

Employee satisfaction and commitment are not the ends in themselves but 

rather mediating variables between identifica-tion with the employer brand and 

outcomes such as retention and job performance. While it is acknowledged that 

there is a link with product brand identification and employee commitment to 

delivering the brand promise (Boone, 2000),
6
 the relationship between employer 

brand, employee satisfaction and commitment and job performance is yet to be 

supported empirically.  

Establishing the employer brand is highly dependent on the health sector‟s 

ability to communicate its values and expectations to employees. This can be 

done through formal process associated with HRM activities like training and 

development, compensation and performance management. Employee 

satisfaction and commitment will be considered as definitive outcomes of 

employer branding in hospital sector. Employer branding is an important area in 

the hospital sector as there is a high level of interaction between employer and 

employee. 

Conclusion 

Employer branding is an emerging topic, and the hospital sector is trying to 

formulate practices to implement the same in the hospitals. Branding plays a 

special role in services such as hospital sector because strong employer 

branding increases trust among the customers. In order to keep brand 

successful, trust must be standard which hospitals and employees offer their 

customers. When customer complains, both the hospital and its employees must 

do their best to respond to the complaints, and thereby maintain or rebuild trust. 
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In India, the Public expenditure has been assigned a key role in the economic 

development and growth process. As an instrument of Fiscal Policy, 

Government expenditures can have greater influence on the economic growth 

depending on how it is utilised and managed by the Government. The 

Keynesian view defends this by stressing on Government expenditure as a tool 

for achieving long run growth rate.
1
 In developing countries like India, the size 

and pattern of the Public spending has great relevance in the growth process and 

in the reduction of economic disparities. The development of the economy 

depends upon the nature of expenditures and its social impact. The best way to 

look at the structure of Government expenditure is to examine the distribution 

of development and non-development expenditures.
2
 The role of development 

expenditures is much commendable due to its direct impact on the growth of the 

economy. But after the inception of the New Economic Policy in India, the 

priorities given to various categories of expenditures including the development 

expenditure have undergone a structural change and thereby on the economic 

development of the nation. This study analyses the role and distribution of 

development and non-development expenditures for the last forty five years 

inclusive of Pre-reform and Reform periods. Development expenditures are 

broadly defined to include all items of expenditure that are designed directly to 

impact economic development and social welfare. It mainly includes spending 

on economic services (agriculture, industry, energy, communication, transport, 

science and technology and environ-ment), social services (education, health, 

employment, nutrition, housing and others) and grants to states. On the other 

hand, Non-development expenditures include expenditures pertaining to the 

general services rendered by the Government such as interest payments, defence 

services, provision of subsidies, etc… 

Objectives of the Study 

This study intends to analyse the following two objectives: 

 1. To study the growth rates of development and non-development 

expenditures over previous year in the Pre-reform and Reform periods, and 

 2. To compare the percentage share of development and non-development 

expenditures in the Pre-reform and Reform periods. 

In order to examine these objectives, this study has taken into account 

secondary data sourced from Indian Public Finance Statistics (IPFS), Ministry 
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of Finance, Government of India and the respective Annual Budget Statements. 

Simple percentage and growth rate have been computed to highlight the trend. 

Share and Growth Rate of Development and Non-development 

Expenditures of the Central Government of India (Rs. in crores) 

Year 
Development Non-Development Total 

Amount GR % Amount GR % Amount 

Pre-Reform Period 

1970-71 4716 - 57.46 3491 - 42.54 8207 

1975-76 11574 21.75 61.13 7359 19.02 38.87 18933 

1980-81 24426 20.34 66.29 12419 14.71 33.71 36845 

1985-86 53397 11.05 63.60 30564 23.54 36.40 83961 

1990-91 34565 -64.91 41.37 48979 -17.83 58.63 83544 

Reform Period 

1991-92 36049 4.29 38.86 56707 15.78 61.14 92756 

1992-93 39172 8.66 36.03 69545 22.64 63.97 108717 

1993-94 41316 5.47 33.48 82076 18.02 66.52 123392 

1994-95 77786 88.27 49.02 80883 -1.45 50.98 158669 

1995-96 47761 -38.60 31.60 103362 27.79 68.40 151123 

1996-97 52925 10.81 31.57 114743 11.01 68.43 167668 

1997-98 62410 17.92 32.10 132015 15.05 67.90 194425 

1998-99 72682 16.46 30.49 165687 25.51 69.51 238369 

1999-00 84542 16.32 31.22 186261 12.42 68.78 270803 

2000-01 91885 8.69 31.49 199886 7.32 68.51 291771 

2001-02 101531 10.50 31.82 217524 8.82 68.18 319055 

2002-03 117972 16.19 32.82 241488 11.02 67.18 359460 

2003-04 134483 14.00 34.72 252849 4.70 65.28 387332 

2004-05 143010 6.34 33.73 280934 11.11 66.27 423944 

2005-06 174952 22.34 37.16 295823 5.30 62.84 470775 

2006-07 219086 25.23 40.19 326066 10.22 59.81 545152 

2007-08 304293 38.89 45.13 369942 13.46 54.87 674235 

2008-09 383107 25.90 45.56 457717 23.73 54.44 840824 

2009-10 413852 8.03 42.38 562609 22.92 57.62 976461 

2010-11 525019 26.86 45.84 620199 10.24 54.16 1145218 

2011-12 580896 10.64 46.79 660551 6.51 53.21 1241447 

2012-13 619280 6.61 45.71 735643 11.37 54.29 1354923 

2013-14 758799 22.53 49.74 766643 4.21 50.26 1525442 

2014-15 700043 -7.74 45.44 840449 9.63 54.56 1540492 

2015-16 

(B.E) 
756852 8.12 44.89 929008 10.54 55.11 1685860 

Source:  1. Indian Public Finance Statistics (IPFS) 2013-14. 

 2. Annual Budget Statements. 
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The above table depicts the percentage share of development and non-

development expenditures of the Central Government of India from 1970-71 to 

2015-16. The Pre-reform period from 1970-71 to 1990-91 has been taken in 

order to capture the trend of these expenditures in comparison with the Reform 

period and hence they have been taken at an interval of five years. 

Pre-reform Period 

It could be observed from the table that the share of development expenditures 

has been high when compared to non-development expenditures. This trend is 

conforming to the theoretical base of higher share of development expenditures 

as it directly relates to the growth of the economy. The percentage share of 

development expenditure was around 60 per cent throughout the Pre-reform 

period and the growth rates also signify a healthy trend.  

During the Pre-reform era, the main focus of the Government was infra-

structural improvement and therefore the expenditures on developmental 

activities like rural electrification, irrigation, flood control and rural upliftment 

were higher.
3
  

During 1984-85, the higher share of development expenditures was due to the 

increased expenditure on social services such as anti-poverty programmes, crop 

insurance schemes and various other social security measures.  

In the late eighties, the share of non-development expenditures started 

increasing owing to higher percentage of external debts and large portion of 

borrowed funds being loaned to weaker sections of the society at subsidized 

rates. This increasing trend of non-development expenditures necessitated the 

introduction of reforms on the fiscal front.  

Reform Period 

Since 1991, the Central government carried out number of fiscal sector reforms. 

With the introduction of these reforms, the structure of development and non-

development expenditures underwent a drastic transition. The overall impact of 

these reforms on expenditure policy had been quite encouraging over the early 

1990s. However, the rising share of expenditure in late 1990s and early 2000s 

without commensurate increase on the revenue share reduced the overall quality 

of the Government finances. Given the serious concern expressed on the fiscal 

position of the country, the Government passed the Fiscal Responsibility and 

Budget Management (FRBM) Act in 2003. However, the Government 

continuously failed to achieve the targets of the FRBM Act.4 In the Reform 

period, the development expenditures started declining and hovered between 30 

and 40 percents. It could be observed that the trend had just reversed from the 

Pre-reform period. This trend of decreasing share of development expenditures 

is not preferable as it would have an impact on the development of the 

economy. Though the actual amount of development expenditure had risen over 

a period of time, its proportion towards total expenditures had been declining.  
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The percentage of development expenditure was higher than non-development 

expenditure from the year 1970-71 to 1989-90 in the total. In 1970-71, the 

percentage of development expenditure was 57.46 and it went up to 63.6 per 

cent in 1985-86. But in the Reform period, a reverse trend has taken place 

regarding the percentage share of development expenditure over the non-

development expenditure. From 1991-92 onwards, the share of non-

development expenditure has been much higher when compared with 

development expenditure.  

In 1991-92 the percentage share of development expenditure was 38.86 per cent 

which declined to 31.22 per cent in 1999-2000. From 2006-07 to 2014-15 the 

percentage share of development expenditure has been ranging from 40.19 to 

45.44 per cent.  

Thus, it could be observed from the table that the proportion of non-

development expenditure has been higher than the development expenditure in 

the Reform period. It increased from 61.14 per cent in 1991-92 to 69.51 per cent 

1998-99. Upto 2005-06, the percentage share of non-development expenditure 

hovered around 60 per cent. In 2014-15, the share of non-development 

expenditure was 54.56 per cent. 

Thus, it could be inferred that during eighties the percentage share of 

development expenditure have been more than non-development expenditure 

because of the development programmes launched by the Government and 

increased expenditures on social services. Then in 90s, non-development 

expenditures percentage share was more than the development expenditure and 

have continued to increase till 2003-04.  

With the implementation of FRBM Act in 2004, the share of non-development 

expenditures started declining and the percentage share of development 

expenditure started improving, thus putting the economy on the path of 

recovery. From a look at the trends in expenditure at the central level, it could 

be concluded that the total expenditure has been rapidly growing and it 

increased throughout the study period.  

The main reason behind this increase in the total expenditure is the continuous 

increase in the share of non-development expenditure which created serious 

fiscal imbalance in the economy. As a result of reform measures, non-

development expenditure has grown at a lower rate in the Reform period than 

the Pre-reform period.  
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Margaret Atwood as a prolific writer encompasses with in herself versatile 

character and multifarious dimension of being a renowned scholar, a prodigious 

poet, an accomplished novelist, acclaimed short story writer, a literary critic and 

an environmental activist. As a deep core Canadian, in all her writings either 

directly or indirectly she has invariably delved into matters that deal with the 

Canadian society and its well being at large and in particular the natural 

environment, species, animals and the original inhabitants of the country. She is 

the custodian of many medallions and honorary titles. 

The term “Identity” according to Merriam Webster’s Dictionary refers to “the 

distinguishing character or personality of an individual”. Identity discloses 

belief systems, culture, food habits, uniqueness and way of life of an individual 

and community at large. Hence, Identity marks out the distinctiveness and turns 

out to be the hallmark of any ethnic community, race, tribe or a nation. It is a 

binding force that connects human with the society and the natural world to 

which he or she belongs.  

The poem “The Animals in that Country” is taken from Margaret Atwood‟s‟ 

collection The Circle Game. The author of the poem deserves our compliments 

for courageously disclosing the callousness, the indifferences and the cruel acts 

of her own ancestors to the natives of the Canada through this poem. The term 

“that country” refers to England from where people flooded into Canada and 

established their colony. The so called invaders who intruded into the heart of 

Canada did not enrich the culture, traditions, rituals and the identity of the 

natives rather they were determined to abolish all that belonged to the natives. It 

was a heart breaking scenario. The sons and daughters of the mother land 

become homeless; their pain and predicament is excruciating; they have become 

victims of injustice. The poem prompts to raise numerous questions in the mind 

of the readers while reading the text. Who will stand by them? Who will wipe 

away their tears? Who will be there to narrate their glorious history? Who will 

feel their pain and who will make their darkness bright?  

Invariably every human person desires to reiterate his or her cultural identity 

because it is that which marks out his or her uniqueness. Thus the centrality of 

any ethnic community is to keep alive their identity and culture. When a 

community is entrapped by a dominant force its life, identity, traditions and 

culture ceases to exist. A community which has long tradition and history and 

which has the will power to withstand the tempest of the times will survive. The 

author as a witness to the colonial power explicates systematically the 
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impending danger that is posed to the animals and natives of Canada through 

her poem. Margaret Atwood is concerned about prominence of self-awareness, 

self-consciousness and self-assertion of the natives. She voices the concern of 

the natives and their quest for identity. Shakti Batra emphasizes this in her 

analysis about the poem in Neruda, Walcott and Atwood Three Contemporary 

Poets: A Critical Study as, “Self awareness and issues of identity are explored in 

a manner that could make the descendants of the white settlers extremely 

restless, even uncomfortable” (127).  

The author has arranged her poem into eleven stanzas, employing free verse, 

poetic devices like metaphor, personification, repetition, irony, alliteration and 

indented the last four stanzas. The purpose is to present the matter vividly and 

capture the attention of the readers to every line and explore the intricacies 

embedded in it. Atwood uses the images of several animals in her poems like 

cats, fox, bull and wolves in order to explain the importance of their existence 

and the qualities inherent in them and aptly apply their nature and qualities to 

the oppressive forces and natives of the country respectively. The English 

settlers in Canada oppressed or sprang upon the natives and made them to 

become victims like “the ceremonial/cats possessing the streets”. 

The term „cats‟ refer to the supremacy and the royalty of the English while the 

term „fox‟ refers to the victim, the oppressed native. The author gradually 

unfolds the selfish attitude of the settlers and their sadist approach in settling 

scores with the natives. Like predators and huntsmen they look to eliminate the 

animals and the natives. The author compares them to „hunting‟ which was a 

royal, feudal sport in England and „bull fight‟ which is a bloody sport in Spain. 

The hunters never realize the pain and the agony of the hunted creatures rather 

they are interested only in killing and experiencing euphoria in taking away 

lives. Their cruel nature is further exposed where they do not stop relishing the 

pain of an animal personally but invite the spectators to watch the bull die 

joyously.  

Whom does this bull refer to? Although conspicuously, it refers to the animals 

that become prey to the greed of the English, it also makes reference to natives 

as well. Their attitude of „might is right‟ renders our hearts bleed at the 

atrocities and the brutality meted out to the natives. It raises numerous questions 

and leaves us out to look for answers. Can human take the life of a fellow 

human? Is killing justifiable? Is killing the act of civility? If so, how do we call 

and label the so called civilized nation that invaded Canada and aimed at 

destroying the flora and fauna and the natives? One can only become just 

speechless and mute spectator at the enormous horrors and pain inflicted upon 

the natives.  

The author employs an oxymoron while referring the horrific phenomenon 

called „death‟. She calls death as „an elegant death.‟ According to Batra, “Even 

if she had not confirmed that the murdered animal „is really a man‟, it would be 

instinctual to know that she wants to assert that the human beings are so brutal, 
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they kill their own kind for pleasure”(127). Could it be perhaps she wants the 

native not to suffer again in the hands of the oppressor rather get relieved from 

the pain once and for all? Could it be perhaps she wants to offer glorious 

tributes to dead who have been suffering for years? While using the term 

„wolves‟ the author compares it with native Indians who had lived in the forest 

for years and who have been stripped of their natural habitat by the invaders.  

In the first half of the poem she fixes her attention on the Indian tribes who 

become the victims of invaders and stripped of their natural habitat. It also 

spells out the maliciousness of colonizers who were determined to erase the 

cultural identity and value systems of the nature. At the outset the author used 

the word „that country‟ and towards the end of the poem she uses the word „this 

country‟. The word „this country‟ refers to the country called Canada which had 

its natural beauty, wonders in all its radiance, richness in bounty and inhabited 

by the animals and native people. The word „that‟ refers to the pretentiousness 

and artificiality of the invaders while the word „this‟ refers to the originality and 

uniqueness of the original inhabitants. 

The author claims that the thick forest and all the species with its variety 

including the „deer‟ that dwell in their natural home have been wiped away 

mercilessly by the self proclaimed „civilized‟ colonizers. As an environmentalist 

Margaret Atwood is able to augur the alarming consequences that will occur 

due to the invaders‟ disruption of natural habitat of flora and fauna and the 

aborigines whose livelihood depends on nature. She echoes her concern for the 

importance of the natural world and turns out to be unforgiving on those who 

cause destruction. The description of their death as not being elegant spells out 

the volumes of torments, the haunting nightmare and the unbearable pain they 

faced. Their dead bodies remain unsung and unwept. They have lost their faces 

and their identity is gone. What else can narrate their conditions? It bleeds our 

heart profusely to listen to their pathos. The tragedy and the irony that unfolded 

at the end was that the native became an alien; the freed became a slave; the 

victor became a victim.  

Though the author ends the poem with the note of death, we are able to infer 

from the text the anguish of the author and her longing to regain the identity of 

the natives in Canada. In spite of chaos and pandemonium, the agonizing 

ambience of doom and death, there is an insatiable thirst and quest to reclaim 

the identity and the history of the past among the natives. In Post Colonial 

Literature: An Introduction Pramod K. Nayar and asks, “Is native cultural 

identity is reclaimable? Is it possible to return to an authentic pre-colonial 

past?” (83) Is it unlawful to have the nostalgic experience? The journey 

continues amidst the oppressive forces and hope that one day they will reach 

their home land, reclaim their identity and be able to return to an authentic pre-

colonial past.  
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Tagore‟s contribution as a playwright is remarkable. He has included various 

styles to bring out a new version in the writings of dramas. They are comprised 

of symbols, soliloquies, satire, songs and contemporary issues. The play “Red 

Oleanders” is known as Rakta Karabi in Bengali. Though the author represents 

mythological name of the town, king and his officers, the theme of the play is 

connected with the serious and contemporary issues. It also provides platform to 

discuss ecocriticism, ecofeminsm, marxist environmentalism, modernism and 

post colonial aspects.  

Nature and man are always interconnected. Ecological balance is possible with 

the right relatioinship between these two. Nature‟s influence on man is existed 

in such a way that it cannot be ignored. But the various conceptions regarding 

the global pollution traces out the rift between human beings and nature. The 

furious situation is present in the world with man‟s domination over nature.  

Red Oleanders tries to discuss the increased exploitation of the natural 

resources. Tagore has noticed the issues of workers, mines and environment in 

the provinces of Assam. These are closely linked with the contemporary global 

capitalism and corporate greed. As a result of this, man is departing from human 

values, morality, spirituality and nature. Alienation is extending its shadow on 

the man‟s life and predicting the phase of disaster. Thus the writer stresses the 

sustenance of man with nature as inevitable.  

The mining city Yaksha town is controlled and dominated in the name of a 

king. He wishes to grab the entire sources of gold and appoints the common 

people as labourers in the mine. His appearance is unknown to everyone and he 

always remains behind a curtain. His voice signifies the totalitarian 

administration over nature and men. Deputy Governors, officers and henchmen 

share this cruel task with the greedy king.  

Tagore has made use of character like king and kingship. Inspite of using the 

primitive administrative system, he touches the present political scenario with 

selfish politicians, deceitful activities, irresponsibilities and insensitive attitude 

towards the commoners. The king in Yaksha town ignores his citizens and 

escapes from all responsibilities. His system enforces rigid norms, slavery and 

inequality.  

Modernity, Industrialism and materialistic desire turn the powerful class into a 

machine. Capitalist ideology annihilates the peaceful life of the citizens. It 

provokes anger, suspension and fear and they are speechless to claim their 

liberation and justice. If somebody tries to protest, they are punished with 
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imprisonment. Along with this, in the name of religion all mining workers are 

compelled to work endlessly. The word welfare is isolated from the lives of 

these workers. They are deprived to think of their happiness, individual life and 

peaceful existence. The dictators sale liquors to these workers and this 

intoxication spoils their ability of contemplation and misleads them.  

Contrast to this suffocating system, the author makes entrance for two 

characters: Nandini and Ranjan. Living in the midst of the mining diggers, they 

have attempted to understand the critical structure of this town. As the play 

ends, the readers are surprised with the transformation in the king. He is upset 

with the plot of his own officers and is moved with the ideologies of Nandini. 

He comes out and wishes to establish a new administration.  

Symbols in the play are effectively used. Red Oleanders symbolize love as well 

as revolution.“It inspires curiosity, distruct, dedication, anger and so on. All of 

these emotions guide the characters into acting out, eventually resulting in the 

revolt.” With these, it is clear that red oleander flowers in the hands of Nandini 

have affected many characters in the play. Even the character, Nandini is 

symbolized as an agent of change with his partner Ranjan. Yashka town which 

is considered as the town of Kubera in the mythology, includes rich resources of 

gold. After the assassination of Nandini, Bishu gathers flowers and decides to 

continue the movement against the barbaric situation. The king stays inside his 

fort as a strong man and neglects the identity of his own citizen. He himself is a 

prisoner in his administrative system and a solitary person. Nandini is 

resembled as a red oleander flower. She drags attention of everyone with her 

beauty and brings change in them.  

M.Kalaiarasan finds the same issues of man and nature in the finest Tagore‟s 

play, Muktadhara and states  

Tagore has given a new dimension to the gamut of Indian writing in English 

translation. The plays Muktadhara (the Waterfall) and Raktakarab (Red 

Oleanders) show his liberal thoughts. These two plays centers on the conflict 

between machine and human freedom and deal with the other side of love and 

sacrifice (1).
 

Colonial discourse is visible in the play, Red Oleanders. Yakshapuri town has a 

class structure where the powerful class oppresses the other class. Human 

rights, individuality, identity and progress are curtailed to this marginalized 

section. The mining workers are the victims in the hands of the tyrannical 

rulers. The post colonial view allows to know that these diggers have accepted 

the humiliating condition as their fate. They are barred with the suppression and 

avoided to raise voice against the system. Utilization of sources of gold and 

labourers for the prosperous life of a particular group is visible. The rebellious 

stance is established only with the support of Nandini and Ranjan. They 

challenge the non-human treatment for the diggers and interrogate the 

imbalanced status in this society. The author introduces a twist with the king‟s 
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act of destroying his own created system and exploitative atmosphere. Thus, 

deliberately caution is offered to the Indians about the colonial rule and 

modernity.  

Ecological disaster is making its appearance through global pollution. Man 

deserves the blame for this, who has involved himself in the increased 

exploitation of nature, individual development, materialistic obsession and 

capitalism. So, Ecocriticism proposes a theory to show our concern towards 

natural things, health and human values. In the play, a mechanical world opens 

before the readers and brings out the mechanical life of the diggers, who are 

disconnected from the green nature and joy. Entire earth of this town is like a 

dark deserted place with the continuous mining work. Chandra expresses, 

Give us leave, sir governor, do give us leave, let us to just for once and see our 

waving fields of barleycorn in the ear and the ample shade of our banyan tree 

with its hanging roots. I cannot tell you how our hearts ache. Don‟t you see that 

your men here work all day in the dark and in the evening steep themselves in 

the denser dark of drunkenness? (194).
 

These words express the exploitation of man and nature. The conversation 

between Nandini and Kishore in the beginning of the play displays the barren 

region. Kishore with a great difficulty gets red oleanders to Nandini. The phase 

of materialistic desire is formed in contrast to the natural world. In the mode of 

profit, the powerful class pushes the earth to the miserable condition.  

Mining problem in the urbanized area is familiar to everyone. The realization of 

the king at the end of the play extends the idea of careful exploitation of nature 

and less dependency on the capitalist mode of production. Workers always 

engage in digging in the underground tunnels. They are crushed into the dark 

world and resisted to visit their green covered village. Ranjan works with the 

diggers and inspires them to know the beauty of life and nature. Even Nandini 

with red flowers makes all these workers to give attention towards nature.  

Human life is encountering sober situations in Yakshapuri. The king intends to 

collect the whole wealth and remains inside the palace. And the workers are 

deprived of love affection, merriment and sympathy for his sake. The 

accumulation of wealth is centered to the particular group. The play throws light 

on the contemporary capitalist mode of benefit and multicorporal world. 

Inequalities are also depicted with the realistic contexts. Administrators are not 

the victims of pollution in the town of Yakshapuri. But the diggers face various 

health problems and live in a distributed environment.  

The ruling class has a kind of madness to exploit the gold. The workers like 

caged birds are degraded and dehumanized. The king, who is always engaged in 

amassing wealth with the destructive force, becomes victim at the end. It 

illustrates how the man‟s greediness towards money, power and materialistic 

things goes on increasing. The story ends with changes in the constructed social 
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system and in the attitudes of the characters. Nandini‟s song of autumn tries to 

create feelings and interests in the king towards nature.  

The leading female character of the play is pointed as the representation of 

nature and beauty. In the view of ecofeminism, the constructed conventions 

attempts to destroy Nandini and nature. The process of extracting natural 

resources and oppression of women are provided with the instances of 

Nandini‟s death, disapproval of Chandra‟s requisition to visit her village, and 

workers‟ pathos. The digger class women and their deplorable conditions are 

not clearly discussed  

In Yaksha town, the earth is limitlessly destroyed to gain riches. The beauty on 

the earth is greenery, which is eclipsed with the work of digging and deep 

tunnels. The digger class women and their deplorable conditions are rarely 

visible. Nandini sacrifices her life in the shackles of patriarchal society and 

reveals her strong personality. She tries to transform the imperialistic mode of 

social system with her knowledge. She is so influential that her thinking ideas 

are shared by other characters and continue the movement.  

Critically appreciated literary work, Red Oleanders takes a stand to enlighten all 

human beings regarding the ecological imbalances. Every scene makes the 

readers to contemplate over the contemporary issues of ecology. The author 

advocates the people to understand the inadequacy of natural resources. Both 

positive and negative sides are discussed like beauty, nature, freedom, love, 

song, sympathy, happiness on the one side and oppression, ignorance, loss of 

identity and sorrow on the other side. Idealistic views are indicated for the 

administrators to create awareness to serve the citizens. 
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Introduction 

In the novel The Fault in Our Stars, author John Green has created a soulful 

story that brings out the themes such as life, death, love and pain with heart 

whelming emotion. However to me, this novel is a real page turner for its vision 

of existence and facticity. Sixteen year old Hazel Grace suffers from terminal 

thyroid cancer and thus lives with the fear of being a grenade. Augustus Waters 

suffers from a touch of osteosarcoma and is obsessed with Oblivion, the idea of 

being remembered for something after life. In this novel, the author tackles the 

themes of Choice and Commitment, and Dread and Anxiety. The objective of 

this research paper is to illustrate the philosophy of Existentialism and the 

facticity of Hazel and Augustus as they try to evalute what meaning their lives 

have. 

Existentialism 

Existentialism is a philosophical movement that views human existence as 

having a set of underlying themes and charecteristics such as anxiety, dread, 

freedom, awareness of death and consciousness of existing. Heideggar, the 

leading figure of Exist.; coined the term “thrown” human beings are “thrown 

into existence” and that “existence is prior to essence.” The philosophers who 

influenced Existentialist writers are Kafka, Albert Camus and Hemmingway 

and maybe even author John Green.  

One of the major themes of existentialist theory is facticity a concept defined by 

Sartre in his work Being and Nothingness. Facticity is said to be both a 

limitation and a condition of freedom. The idea of facticity is present in the title 

of the novel, The Fault in Our Stars. Author John Green takes the title from a 

line in Shakespeare‟s Julius Caesar: 

“The fault, dear Brutus, is not in our stars, but in ourselves.”(7)  

The word “stars” here refers to fate. In Van Houten‟s return letter to Augustus, 

John Green brings out the theme of facticity by saying that, “even though 

Cassius seems to say that the problem is not fate but within oneself.” Van 

Houten argues that that is easy to say when one is privileged but it‟s untrue 

when one lives through true adversity. As Green‟s title directly calls out, the 

fault for their (Hazel and Augustus) dying of cancer is not their doing but fate. 

Hazel receives the answer to her question, that she always feared in her mind, 

through these lines: “I want you guys to have a life, I said. I worry that you 

won‟t have a life… After a minute, Mom said, I‟m taking some classes. Online 
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… Imagining my mom as a Patrick. It made me think of Anna‟s mom. She 

would‟ve been a good social worker, too”(24). The reason why Hazel was 

fixated on finding out what happened to the characters in the novel An Imperial 

Affliction after the protogonist Anna dies and Anna‟s mother is left abandoned 

after her death. Is that the situation of Anna‟s mother brought fear to Hazel on 

what will happen to her own parents after her death. But after Hazel‟s mother 

gives her the news that, she is studying to be a social worker to counsel 

families. Hazel receives the answer she was looking for in An Imperial 

Affliction and is thus greatly relieved.  

Another aspect of facticity is that it entails anguish, both in the sense of freedom 

that produces anguish when limited by facticity. Existential anguish is a term 

that is generally held to be a negative feeling arising from the experience of 

human freedom and responsibility. The anguish that characterizes the 

existentialist vision of life is shown in the following passage: “And here it was, 

the great and terrible ten, slamming me again and again… The waves tossing 

me against the rocks then pulling me back out to sea so they could launch me 

again into jagged face of the cliff, leaving me floating face up on the water, 

undrowned”(21). Hazel uses the image of drowning, to describe the pain she 

feels having lost Augustus Waters. Here the symbol of water relates to Hazel‟s 

suffering of having fluid in her lungs not allowing her to breathe, it also 

connects to Augustus‟s last name “Waters” because; “He has become the source 

of her greatest pain.” As with Augustus‟s death, Hazel seems to lose more than 

just Augustus, but also all of the memories they shared. Thus Hazel considers 

this of being smashed by waves and unable to drown, meaning there‟s no relief 

to her pain. 

The Existential philosophy of the Absurd is a philosophical school of thought 

which states that the efforts of humanity to find an inherent meaning would 

ultimately fail. Because the sheer amount of information as well as the vast 

realm of the unknown makes total certainty impossible. 

As per Kierkegaard, Soren, Journal, 1849: 

What is the Absurd? It is, as may quite easily be seen, that I, a rational 

being, must act in a case where my reason, my powers of reflection, tell 

me: you can just as well do the one thing as the other, that is to say where 

my reason and reflection say: you cannot act and yet here is where I have 

to act… The Absurd, or to act by virtue of the absurd, is to act upon 

faith… I must act, but reflection has closed the road so I take one of the 

possibilities and say: This is what I do; I cannot do otherwise because             

I am brought to a standstill by my powers of reflection. 

The support group meetings held in an Episcopal church shaped like a cross, 

introduces the theme of Absurd through these lines: 

“We are literally in the heart of Jesus.” he said. “I thought we were in a church 

basement, but we are literally in the heart of Jesus.” “Someone should tell 
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Jesus,” I said. “I mean, it’s gotta be dangerous, storing children with cancer in 

your heart.” “I would tell Him myself,” Augustus said, “but unfortunately I am 

literally stuck inside of His heart, so He won’t be able to hear me.” (16) 

The leader of the support group, Patrick mentions that the group meets in “The 

heart of Jesus.” As the church is shaped like a cross and he utilizes prayer at the 

end of the meeting. But Hazel and Augustus joke on Patrick‟s comment. As the 

two consider this as a fairly meaningless ritual and turn towards different 

philosophical explanations to find meaning in their lives. Despite the name, 

Hazel Grace definitely isn‟t the religious type. Hazel has a nihilistic view of 

life. She believes life has no meaning and it leads to death with nothing 

afterward. She sees her whole existence as a cancer‟s perk. As Nihilism: „Nihil‟ 

meaning Nothing, is a philosophical position arguing that the world and its 

human existence has no objective meaning, purpose, essential value, 

comprehensible truth or reality. It considers existence to be useless. But Hazel‟s 

philosophical standpoint changes through her relationship with Augustus. She 

realizes that after death people live on through their relationships with their 

loved ones and the impacts they make on the lives of other people. Thus, the 

nihilistic philosophy she upholds at the beginning of the novel transforms.  

Death is the key element of this novel. We all will die someday but it happens 

to Hazel and Augustus much sooner. Wrestling with the big issue of life and 

death as having cancer makes every moment potentially perilous for both of 

them. Although the two characters try to live by their support group mantra, 

“Living our best lives today”, every action, relationship, and experience is cast 

in the shadow of their impending mortalities.  

The response to oblivion by the two main characters in the novel are 

unconnected. For instance, Augustus says: “Sometimes I dream that I‟m writing 

a memoir. A memoir would be just the thing to keep me in the hearts and 

memories of my adoring public” (16). Augustus is afraid of fading into oblivion 

after he dies. He believes that, without doing something tangible that lives in 

people‟s minds after he‟s gone, he won‟t have mattered. His significance, like 

his consciousness will simply be consumed by oblivion after his death. 

Augustus is obsessed with the idea of dying for something heroic and leaving 

behind a grandstory to tell of himself, inorder to give his life and death a 

meaning. But as for Hazel, the fear of oblivion strikes her in a different note. 

Hazel views her approaching death as an event that will severely damage those 

around her. As Hazel compares herself to a granade waiting to explode anytime, 

she is concerned in protecting those around her from the pain of her death. 

Hence she only wishes to know that those close to her, and her relationships 

with them, will carry on after her demise. 

We can come across another aspect of the theme death, when Hazel reads these 

words from Augustus to Van Houten in the letter that Lidewij sends to her: “I 

got my wish, I suppose. I left my scar” (313). This brief quotation touches on 

separate ideas. First, it speaks out Augustus‟s desire to be remembered after his 
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death, which is a main preoccupation of his throughout the novel. Here, he says 

he got his “wish.” Since Augustus, always dreamt of doing something heroic, 

he scacrifises his wish from “The Genie Foundation” to take Hazel to 

Amsterdam. This act allows him to survive after death and his legacy lives on 

with Hazel and her parents forever.  

The quotation also emphasizes the dual nature of pain in the novel. The “scar” 

Augustus leaves is an emotional one, that brings pain to Hazel. It refers to the 

fact that Hazel will be hurt by Augustus‟s death. This is the reason why 

Augustus wished Hazel would die before him so she would‟nt have to be 

harmed by knowing he is going to die. But at the end, his death had left a scar 

on Hazel. But the pain that left this scar, wasn‟t a harmful one to Hazel, as she 

genuinely loved Augustus and that he mattered a lot to her. She demonstrates 

this understanding during Augustus‟s eulogy when she says, “Without pain, we 

couldn’t know joy.” (272) She realises that death is an event that allows us to 

live and love to the fullest. In the end it becomes clear that life is defined by our 

relationships with others, and the importance and meaning of these relationships 

is demonstrated through the pain felt when a loved one dies.  

Conclusion 

Author John Green brings out two main themes of the novel; facticity and death 

in the light of existentialism. The major characters of the novel, Hazel Grace 

and Augustus Waters who are involved in the daily basis of living with their 

cancer, finally find the meaning in their lives at the end of the novel. They 

provide us with thoughtful life lessons such as: It doesn‟t matter how long we 

live in this world but what all are the good deeds we accomplish. Inspite of the 

fault in their stars, Hazel and Augustus proved a happy existence within the 

limited span of time. Hence enjoy the little things in life within the span of 

existence. The novel in essence sides with this idea: “No matter how little time 

we have, we can make an impact in others as well as in the world we live.” 
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Introduction 

One of the most renowned Malayalam novels Chemmeen by Thakazhi 

Sivasankara Pillai has been translated into more than nineteen languages. The 

theme of the novel is a myth among the fishermen community along the coastal 

of Kerala State in the Southern India. The myth is about chastity of women. 

When a married fisherwoman ass infidel, her husband was taken into the sea by 

„Kadalamma‟, the Sea Goddess (literally means Mother Sea). Here the sea is 

mythologized as „Kadalamma‟ a generous goddess to the fisheries and to scare 

the people who is adulterous. Thakazhi Sivasankara Pillai wrote this beautiful 

tragic novel with this myth of the fisher folk using the Sea as an archetypal 

symbol. Generally the sea is well thought-out as the mother of all life, spiritual 

mystery and infinity, death and rebirth, timelessness and eternity. These 

assumptions are being found in the novel Chemmeen. 

Similar kind of myth is also found in Greek Literature. The following example 

from the criticism of Fiona McHardy clearly shows the myth of Odyssey that 

“The idea that those who have displeased the gods will be drowned while 

voyaging at sea is apparent in a number of myths. The punishment is associated 

in particular with those who have insulted the gods in some way, but it is also 

connected to sexual offences”(6). Similar myth is clearly found in Chemmeen 

too. The following myth in Chemmeen clearly echoes that of Odyssey. While a 

fisherman goes to the sea for getting fortune, his faithful wife, facing the west 

should stand on the shore and wait for her husband‟s safe return. If she isn‟t 

loyal to her man, Mother Sea will get angry with her and she‟ll take the life of 

the woman‟s husband and will send many venomous creatures like snakes to the 

shore and there will be an enormous destruction to her place with her nature 

force. Karuthamma questions Nallapennu about a woman who had been 

punished by the Mother Sea in the shore there before. Nallapennu answers 

Karuthamma that there had been so in most tales of the old sea deities, which 

tell that when woman fell from grace caused the waves to rise as high as a 

mountain and climb onto the shore. “Dangerous serpents foamed and frothed as 

they slithered on the sands. Sea monsters with yawning mouths chased the boats 

to swallow them whole. It was an old story”(104). 

The folk song often reminds Karuthamma about the myth of the sea shore. 

Pareekutti, the Muslim lover of Karuthamma also sings every night about the 

fallen woman who lived on this shore once. Karuthamma wakes up in sudden 

and she forgets herself and the rest whenever she happens to hear that song. She 

loves Pareekutti and his song too. She becomes a slave to the song of 
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Pareekutti. The song represents the memories of their love. House is considered 

as the symbol of power structure in the society. House as a symbol, plays a 

pivotal role in the lives of all human beings in search of Identity. Likewise, in 

the novel Chemmeen, Chemban Kunju and his daughter long to own a house. 

Chemban Kunju, the greedy father of Karuthamma plans to buy a new land to 

build a house for him after buying a boat and net of his own. In the same way, 

after getting married Karuthamma also proposes her husband that they should 

also have their own house. The archetype of the family set up is clearly depicted 

here however the married couples‟ desires to make their own identity in the 

society. Blue is usually positive, associated with truth, religious feeling, 

spiritual purity, security. The common belief of the fisher, when the colour of 

the sea is normal there will not be any problem but if it is changed, it is a bad 

omen. The change in the sea is portrayed beautifully in Chemmeen: “All of 

sudden the colour of the sea changed. A Denseness. The waters of the sea were 

tainted red. It was that time of the year for the mother sea. For some time 

hereafter she would be unable to bless them. The sea would be barren”(64). 

When the sea turns red other fishermen stay ashore believing that the Mother 

Sea is menstruating. Red stands for blood, sacrifice, violent passion and 

disorder. Black (darkness) signifies disorder, mystery, the unknown, death, 

primal wisdom, unconscious, evil and melancholy. When Palani, husband of 

Karuthamma goes to the sea with anger, the bad sign of black is portrayed as 

follows: “From the west, a giant wave that covered the horizon came rolling. He 

felt a great desire to cut through the heart of that wave and go across. But the 

wave........Calm. But the sea was tinged with black” (230). 

The entire life of the fishermen is set at the backdrop water and generally the 

water stands for the mystery of creation; birth-death-resurrection; purification 

and redemption; fertility and growth. Water is the most common symbol for the 

unconscious. As the water (sea water) is the living source of the fishing folk, the 

fishermen like Chemban Kunju and Palani unconsciously think of water and 

their catch. Serpent (snake or worm) signifies the symbol of temptation in 

Christianity; evil, corruption, sensuality; destruction; mystery. The symbol of 

destruction is given in the story of Palani when he moves towards the deep sea 

and the poisonous snakes enter into his boat. This is depicted in the novel 

through the following lines: “Sea snakes slithered into his boat. They were 

gliding over the silver talismans on the blue expanse. At the edge of the boat, 

they stood on their tails, dancing. And then they slithered back into the water 

again. Two snakes coiled around each other within the boat”(230).At the end of 

the novel some sea snakes move on the sea shore and the waves had come as far 

as the doorsteps of some houses. This happens after the reunion of the lovers 

Karuthamma and Pareekutti. 

The sea waves signify the unlimited power of nature. When Palani is rowing his 

boat into the sea with pride, he is drowned by a giant wave. Whenever man tries 

to compete with Mother Nature out of his pride, he faces failure. The wave 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~70~ 

could be a tool of „Kadalamma‟ and it could be sent to stop his interior sea 

voyage in order to stop the destruction. But men do not realise the sign of nature 

now a days. The fish as a symbol of life, denotes man‟s struggle with nature. 

Palani baits a shark and he puts all his strength to control it amidst the sea. He 

struggles until his death into the whirlpool. He speaks to the shark and he 

becomes mad on the catch. Similar sequence is being found in Ernest 

Hemingway‟s The Old Man and the Sea. Santiago, the old man also goes alone 

into the sea and catches Marlin, a big fish and struggles with it. Santiago speaks 

with the fish in order to motivate himself. Likewise Palani in Chemmeen speaks 

with the shark when it draws him into the whirlpool. Palani shouts; “Stop it! It 

isn‟t time yet for you to take me to the sea mother‟s palace!...Ha... that is the 

way, my boy!”(235). But this speech is the outcome of the fear on death. 

Hemingway says through the character of Santiago that man is not made for 

defeat; a man can be destroyed but not defeated. In the same way even though 

Palani dies in the whirlpool, he is not defeated by the shark but his bait kills the 

shark at the end of the novel. 

The boat and the net symbolise pride. After owning a boat and a net, Chemban 

Kunju becomes prejudiced. Having all wealth in a sudden, he forgets everything 

around him including his family, friends and Pareekutti who helped him to buy 

the boat. But when Pareekutti asks Chemban Kunju to sell his fish to him, 

Chemban Kunju demands money from him. Greed catches him tightly. All the 

people including his wife Chakki begin to hate him because of his insatiability. 

He feels shame on going to sea in other‟s boat.  

The payment of bride price is in the Arayan community in the fisher folk. It 

should be paid to the bride‟s Shore Master which he determines it. Usually the 

bride groom will be given dowry by the bride‟s family. But it is just the 

opposite that the readers could find in Chemmeen. The capability of the bride 

groom will be calculated with this bride price. This will show whether he is in 

good economic condition or not. The Shore Master will take his share from the 

money and the rest will go to the bride‟s family. This is their custom they 

follow during their marriage ceremony. It brings out the cultural understanding 

of a particular mother-rooted society. The readers also find this custom in the 

conversation of Karuthamma and Pareekutti which gives a double meaning. 

„When you have a boat and nets, will you sell us the fish?‟; „If you give us a 

good price, we will (59).‟-Here „a good price‟ signifies the bride price. 

Indirectly their conversation is about their dream on marriage. 

Both Karuthamma and Pareekutti are described with the symbolic significance 

of their dress code in the first chapter of the novel. As a Hindu Arayan 

community woman Karuthamma wears with a sheer mundu; Pareekutti, a 

Muslim man wearing a pair of trousers and a yellow shirt, with a silk 

handkerchief knotted around his throat and a tasselled cap. The appearance 

itself signifies that they both are from different controversial religions. The 

dress code symbolises the tradition and practices of each other. 
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Clouds and the stars take part in the novel and the stars (Arundhati, a guiding 

star of fishermen and symbol of chastity) are considered as the navigating tool 

for the fishermen to find the way of shore. But on Karuthamma‟s reunion with 

her lover, the stars are covered over by the dark clouds. Far from the shore 

Palani finds no stars in the sky and he loses his way. After the whirlpool draws 

Palani into the sea the clouds uncover the stars. “One star was visible. It was the 

star that fishermen navigated by. The fisherman‟s guiding light. But its radiance 

seemed to have dulled”(238).  

Out at sea, Palani struggles with a huge shark he has baited and looks in vain 

and a giant whirlpool forms and waves become mountainous. He cries out to his 

wife (the fisherman's traditional guardian angel) to pray for him: "And so it was 

to her he was appealing for prayers as that first fisherwoman had prayed for the 

safe return of her husband”(237). But Karuthamma is in the arms of Pareekutti, 

and Palani is dragged down to the abode of the Sea Mother. Karuthamma and 

Pareekutti, the lovers also face the death by the sea at the end of the novel.The 

secret meeting of those lovers in the moonlight is often being found almost in 

all the literatures of the world. Their meetings take place at the moonlight. The 

only witness of their secret meeting is the moon. Their love also symbolizes the 

desire to realize the primordial, cosmic union of Shiva and Shakti. Shiva Purana 

not only praises Shiva as “manifested light” but also says that Shiva and Devi 

(or Shakti) are identical and inseparable as moonlight from the moon. So it is 

that Pareekutti and Karuthamma consummate their long-denied love by 

moonlight. 

Using myth and symbols, the archetypal pattern in the novel Chemmeen leaves 

a moral caution to the people that they have to keep individual morality, self-

discipline with self-control. Though the punishment of Sea Mother is terrible, 

the purpose is to lead the men in a good path. Finally there is a dilemma in 

among the readers of the myth that „Is the chastity meant for only the women? 

Is not to men?‟ 
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Introduction 

A combination of images and ideas with oodles of humour is a comic. People 

get to know about politics and other current issues through comic strips that 

appear in editorials, gag cartoons and so on. The fun loving people are fond of 

comics because not only it delights them but also it carries ample of information 

about current issues. The versatility of comics is well known to everybody as it 

carries the news about the world today and it can also trace back the history of 

the world. A comic strip in newspaper is the best example of the former 

whereas the popular comic series and books are the examples of the latter.  

Historical perspectives in the most celebrated comic series „ASTERIX‟ is the 

main focus of this paper. The history of the valiant Gauls and the intervention of 

Roman kings are also part and parcel of this paper. 

History of Gauls 

Gauls refers to a particular group of people lived probably during the Iron Age 

in Western Europe (France, Luxembourg, Belgium, Switzerland). It is a general 

belief that the people of France are the direct descendants of Gauls. The Gauls 

lived happily in their own way till the invasion of many dominant emperors 

especially the Romans. The Gaulish people violently fought against all the 

invasions and they were dangerous enemies of Rome for centuries. During 2
nd

 

and 1
st
 centuries BC, Gaul fell under Roman rule. The ambitious king Julius 

Caesar won over the kingdom within a short span of time through his 

campaigns. The Gauls were invincible and he could not impose his rules over 

them though he won the war. At the time of Caesar‟s invasion, Gaul was a 

region made up of warlike feudal states. There was trade, but each village kept 

to itself, running its own affairs with its own government. So Caesar could not 

impose his authority over them. 

The invincibility of Gauls is the base for the comic series. The series follows the 

adventures of one particular village which was still restricting the Roman 

occupation. The hero, Asterix and his inseparable friend Obelix undergoes 

many adventures in this series. The valiant characters appear in this series are 

portrayed as models showcasing the true valour of Gaul people. Asterix is the 

hero of the comic and he is unconquerable. This series depicts the bravery of the 

real Gauls through the imaginary character Asterix. 
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Asterix and his adventures-the beginning 

This popular French comic was first appeared in the Franco-Belgian comics‟ 

magazine PILOTE on 29 Oct. 1959. It was so popular that the series has been 

translated into over 100 languages and has been adapted into 12 films (eight 

animated films, four live action films). Rene Goscinny and Albert Uderzo 

gained popularity even before creating the Asterix series by another series 

named Onumpah-Pah, which was published in Tintin magazine. The success of 

Asterix series in Pilote magazine led to the publication of the book named 

Asterix the Gaul in 1961. It earned great name and fame, and then on Asterix 

books were released on a yearly basis till the death of Rene Goscinny. Uderzo 

felt a great blow after the death of his friend but he continued the series alone on 

the demand of the readers but on a less frequent basis. 

Historical References 

History was not only touched upon in this series but also traced effectively as 

one can easily recognise it by their names itself. The major characters like 

Asterix, Obelix, bear the suffix –ix behind their names. This suffix –ix alludes 

to the suffix –rix present in the names of many real Gaulish heroes like 

Vercingetorix, Orgetorix. Asterix, the protagonist was modelled upon the 

greatest national hero Vercingetorix. Vercingetorix was a real time hero who 

bravely opposed the invasion of Romans into their land but frustrated by his 

clansmen‟s acceptance of Roman occupation. He fought against them with 

fearless heart and there were a few supporters who also opposed the invasion. 

The Romans under the leadership of Caesar lost against Vercingetorix and 

nearly 746 Romans were killed in that battle. On the contrary, he had a high 

regard for Caesar though he won over him. This comic not only centres the 

valour of Gaulish people but also adds flavour to the love affair of Caesar and 

Cleopatra. 

Asterix-The Comic  

Asterix and Cleopatra, Asterix and the actress are the two comic series taken 

into consideration for this paper. The heroism of Asterix and the stereotypic 

mentality of Julius Caesar are the subject matter. 
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Asterix and Cleopatra is the sixth book in this series. This series describes the 

ego issue that prevailed between Julius Caesar and Cleopatra. They quarrel over 

the trivial issues and the quarrel ends up in a challenge. Cleopatra wins at the 

end with the help of Asterix and Obelix.  

Story in a nutshell 

Julius Caesar looks down upon the Egyptians and Cleopatra feels bad about it. 

Cleopatra, being the Queen of Egypt, makes a wager with Caesar promising to 

build a new palace in Alexandria within three months. She appoints Edifis to 

carry over this great job and Edifis in turn seeks the help of Gauls and their 

magic potion. Getafix prepares special potion and the people are working harder 

and faster that the work goes forward on schedule. Caesar because of his 

jealousy makes troubles to the workers by sending his legion. This legion 

interrupts the work and infuriated Asterix delivers the news to Cleopatra. She 

rushes to the construction site and rebuke Caesar. He feels sorry for his mistake 

and orders his legion to fix the damage and the palace was completed 

successfully within the stipulated time. Edifis gets a great fortune and Asterix, 

Getafix and other Gauls are also rewarded. 

 

 

 

 

 

 

 

 

 

 

 

Asterix and the Actress is the first volume of this series to get released on 21
st
 

century. This story is based on the mistaken identity. 

Story in a nut shell 

Asterix and Obelix celebrate their birthday on the same day and they receive 

stylish Roman sword and helmet as gifts from their parents. These two precious 

gifts belonged to Pompey, the life time enemy of Julius Caesar. Pompey tries to 

retrieve his possession by sending an actress named Latraviata. She disguises as 

Panacea, the lady who was envied by Asterix as well as Obelix and she tries to 

seduce them both to recover the possession. Meanwhile the real Panacea who 

was living with her husband appears in the scene to warn Asterix and Obelix 

about the imprisonment of their fathers. The problem starts when Latraviata and 
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Panacea meets each other. At the end, Caesar appears in the scene and the 

actress was awarded for her outstanding performance and Pompey regains his 

possession. 

 

 

 

 

 

 

 

 

 

 

Perspectives 

“Absolute power corrupts absolutely”, is a popular saying and it is proved by 

these two comics. The power and ambition corrupts Caesar‟s mind and it let to 

the downfall of his victorious life. The stories also portray the power of Gauls; 

the notable aspect is that they were not interested in dominating others whereas 

Caesar was interested. His stereotypical view is also caricatured in these two 

series and the above given picture is a perfect example for his mentality. He 

always views women as second sex. He even feels jealous of his own lover, 

Cleopatra. On the contrary people of Gaul respect both the gender. 

The druids are the elderly people who advice about political issues to the kings 

or to the leader of the clan. Druid Getafix acts as an adviser and also a magician 

in this series. Vitalsatistix is the leader of the village and his leadership is not 

very effective and it is clearly shown. Roman occupation was deferred for a 

certain period because of the magic potion and fearlessness of Asterix, not 

because of Vitalsatistix‟s leadership. In real time it was not so, the leader 

Vercingoterix was very brave and lion hearted. 
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Conclusion 

The historical characters like Cleopatra, Caesar are all caricatured as humorous 

characters in the series and it provokes laughter instantly. Throughout the ages, 

Caesar and Cleopatra were shown as elegant and romantic couple but Goscinny 

mocks at their ego and he ironically comments over their ideologies. Uderzo 

through his illustrations gave life to these characters. People are familiar with 

the heroes like Napoleon Bonaparte and Alexander the Great but are unfamiliar 

with the heroes who struggled hard to save their own country like 

Vercingoterix. The history of this unknown hero is made known by the Asterix 

comic series. Although, there are some minor inaccuracies like the depiction of 

Asterix as a smaller one and his winged helmet, the Gaulish people are 

undoubtedly brave and the hero Asterix is the representation of his clan. This 

comic series is considered to be a significant and the most successful one which 

gives a lot of moral values and showcases the value of friendship.  
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Introduction 

English plays a vital role in this modern world and especially in Tamil Nadu it 

is treated as a second language. There are several methods applied in teaching 

English to the students but still the students are lagging behind in learning and 

acquiring the second language. Perfect nourishment from the young age will 

definitely help the students in learning the second language. Therefore the 

nourishing process should involve according to the age, standard and mental 

growth. So it very essential to teach the second language (i.e.) English through 

comics in the early stages. 

Activity Based Learning 

Activity Based Learning is the current teaching methodology used in the 

primary schools of Tamil Nadu. The main feature of ABL method is child-

friendly education where the student involves in self-learning. In this method 

the text has produced group of cards which contains lessons for each subject 

namely Tamil, English, Science, Mathematics, social studies. When the child 

finishes a group of cards she\he completes a “milestone”. The draw backs in this 

method are 

 Teacher plays a minimal role in this method and so the students cannot learn 

the lessons completely. 

 It can be suited for the classroom which contains minimum students. 

 In the process self- learning, academically excellent and the average students 

can learn wherein the below average and the slow learners remain in the same 

card. 

In the course of self -learning the students find very difficult to learn the second 

language since it involves in teaching grammar, pronunciation, reading and 

writing. 

L2 Material Production 

Comic play a dynamic role in English Language Teaching and therefore the 

material produced for the second language teaching and learning should be 

created using comic strips. Now in ABL (Activity Based Learning) the text that 

are prescribed contains rhymes, poems, essay. This subject matter involves 

lengthy and huge sentence formation and the children find very difficult to learn 

the language. The ABL method has produced a very less quantity of comics. 

Instead of placing big and enormous text for the primary school students the 
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material should be produced using comic strips. By using comic strips in the 

text, it provides the students  

 A lot of white space, where they feel very comfortable with the text while 

learning. 

 It brings an attractive presentation of the subject, where the content is so 

appealing to the students. 

 It invites and encourages the students for active participation in the learning 

process. 

 It also implies novelty and variety through comic strips. 

 Through comic strips the material can discuss the culturally relevant ideas, 

history, geography and other aspects. 

 The material which prepared through comic strips brings in different types of 

learning style namely: 

 i. Visual 

 ii. Auditory 

 iii. Analytical 

 iv. Dependent & Independent 

Comic through Krashen‟s input hypothesis 

The comic strips in the primary class room for learning English is achieved 

through some of the Krashen‟s input hypothesis. This theory deals with natural 

order hypothesis, affective filter hypothesis, monitoring hypothesis. These three 

hypotheses are applicable in using comic strips in the ELT class room. From the 

hypothesis the method to use the comic strips are as follows: 

a)  Natural Order Hypothesis 

This theory states there is a natural order of learning followed by the student 

while learning or acquiring the second language. In the early stage they speak 

the language using conjunctions, gerunds with each verb, auxiliary verb which 

don‟t have a proper sentence formation. In the next stage they include articles, 

prepositions, and singular, plural and in the last stage they use irregular present, 

past and as a result they succeed in acquiring the language. Through comics the 

students first listen to the conversation of the characters and imbibe them and 

try to express in their discourse. Every child has their own way to speak the 

second language and comics paves the way for the sequential learning of the 

language which is possible according to nature order hypothesis. 

b)  Affective Filter Hypothesis 

When students are exposed to the second language they involuntarily have 

emotional attachment towards the second language. These emotional 

attachments stand as a barrier to the learning process. These affective factors 

can be reduced using comics since the comics allow the students to feel 

comfortable with the language and the text. Comics which have cartoons create 
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fun and entertainment in the students and they involve in the learning process 

without any fear and stress. Comics don‟t affect the students rather it create an 

effect on the students. Listening to the subjects in the form of stories, visuals 

reduce the fear of learning the second language in the students.  

c)  Monitor Hypothesis 

The monitoring hypothesis is the output of the grammar in the second language. 

According to Krashen, learning is a monitor and it acts in planning, editing and 

correcting function. This monitoring is attained through comics because it 

enriches the language of the students by simple sentence production. The 

students acquire the language and able to correct since they have learnt the rules 

and the grammar in the second language. Comic which uses lively language 

helps the students in their communication process and in monitoring while 

speaking. Students think about the language used in comics and communicate 

similarly when there is a break in the discourse of the student the comic 

language helps to correct and reproduce it. 

Comic with Multiple Intelligence Class room 

A class room is a mixture of students where they exhibit different talents and 

skills. It is the duty of the teacher to make the students excel in the language and 

other subjects. When it comes to the classroom of multiple intelligence second 

language is achieved only by comics because the syllabus of the ABL method 

doesn‟t satisfy the needs of all the students. Multiple Intelligence is the theory 

developed by Howard Gardner. The theory states every individual have eight 

type of intelligence through which they solve the problem and understand the 

world better. It is a cognitive theory, where each intelligent occupies at different 

proportion. These intelligences are found in the students where they surpass in a 

particular intelligence and learn the subject through that particular intelligence. 

Gardner has identified eight types of intelligence. They are: 

 Linguistics 

 Logical-Analytical 

 Music 

 Bodily kinetic 

 Interpersonal 

 Intrapersonal 

 Spatial 

 Naturalist 

These are the eight types of intelligence through the learning process is fulfilled 

by the students. But this theory of Multiple Intelligence is not highly fruitful in 

the ABL classroom. When the theory of multiple intelligence and comic is 

implemented in ABL method for English Language Teaching the result is 

highly successful. 
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Prescribing comics in the multiple intelligence classrooms will produce the 

following effects and progress in the students, 

 1. Regarding the Linguistics intelligence comics provide a large area to 

stimulate their intelligence in learning English. From comics they learn 

more vocabularies, utter the words with appropriate pronunciation, and 

write in the language with perfect grammar. To develop this intelligence 

the teacher should dictate the words, make them to write a story using 

comics, and make them to converse with the words they have learnt from 

comics. 

 2. Regarding the Logical analytical intelligence the teacher can narrate the 

starting stages of the story and makes the students to finish the story. The 

teacher can give puzzles about the words and grammatical structures to 

these types of students and they automatically involve in the solving 

process. 

 3. Regarding the musical intelligence the teacher can telecast the audio visual 

comics to the students. The students immediately respond to these types of 

comics since they have been accompanied by music and they learn to 

compose music on comics on their own. As a result English language can 

be produced in music and songs. 

 4. Regarding the Bodily kinetic intelligence the teacher allow those students to 

act the comics in the classroom where they willingly participate since they 

are posing body gestures. 

 5. Regarding the Interpersonal intelligence the teacher can make them 

engaged in the groups where they can discuss about the comics they are 

learning and as a result they absorb the morality and the mannerism of the 

comic characters and apply them in their personality development. Here 

language acts a medium to transfer the comic to their lives. 

 6. Regarding the Intrapersonal intelligence comics construct these types of 

students towards creativity. They learn the language through comics, take 

up the style in which it is written, and try to produce any piece of art using 

the language. 

 7. Regarding the Spatial intelligence comics persuade the students to 

participate actively in the language learning. As the comics are filled with 

cartoon pictures it the students of spatial intelligence learn the second 

language easily. They voluntarily narrate the story by seeing the picture 

itself. They also produce or reproduce the comic strip in their own artistic 

perspective. Comics contribute more visuals as input to these students and 

as a result second language is automatically developed in them. 

 8. Regarding the Nature intelligence the teacher can take the students a field 

trip and most of the activity done by the students take place outside the 

class. Through comics a teacher can bring the environmental subjects to 

them so as to bring out their intelligence. 
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Conclusion 

Comics budge the children into an imaginary world where they can learn the 

realistic world. Implementing comics in the primary school breaks the barriers 

in learning second language. A cent percent communicative competence is 

possible only by comics because it psychologically attached to the mental 

growth of the primary kids. Visual effects create more evolution than the words 

and so when the text is produced with comics then it is very simple to widen the 

communication in the students. 
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Introduction 

This Changes Everything: Capitalism vs. the Climate is Naomi Klein‟s fourth 

non-fiction work. She was born in Montreal, Canada on May, 1970. She is an 

author and social activist, who is known for her political analyses and criticism 

of corporate globalization. She received the 2014 Hilary Western Writer‟s Trust 

Prize for Non-fiction for This Changes Everything: Capitalism vs. the Climate. 

It was published in September 2014 by Simon and Schuster. Klein was an 

award-winning journalist, syndicated columnist, and bestseller The Shock 

Doctrine: The Rise of Disaster Capitalism. Her first book, No Logo: Taking 

Aim at the Brand Bullies was also an international bestseller. 

Klein‟s Argument with Climate Change 

Expect the difficult-even radical-lowdown on the scariest topic of all: climate 

change and the hard choices she finds that humanity must make to salvage 

civilization. Today‟s economic models run counter to saving society. 

Environmental issues are common in a technological world. The climate change 

is one of the big issues in Canada‟s environmental condition. What is meant by 

climate? Climate is both a consequence and a demonstration of the workings of 

complex processes in the atmosphere, the oceans and on land. As a result of the 

unequal heating of the earth‟s surface by the sun, an atmospheric circulation 

pattern is developed and maintained. Thus, the climate change is not a scientific 

but also manmade disaster. 

Much of this book is concerned with showing that powerful and well-financial 

right-wing think-tanks and lobby groups lie behind the denial of climate change 

in recent years. There is not much reasonable doubt as to the finds of science on 

the subject. As a result of human activities to a large-scale of climate change is 

under way. Government have backed off from previous climate commitments, 

and environmental concerns have slipped down the policy agenda to a point at 

which in many contexts they are treated as practically irrelevant. She also told 

that humanity is too greedy and selfish to rise to their challenge. She argues, it 

is a civilizational wake-up call, a powerful message delivered in the language of 

fires, floods, storms, and droughts.  

Climate change isn‟t just another issue to be neatly filed between taxes and 

health care. It‟s an alarm that calls us to fix an economic system that is already 

failing us in many ways. Klein meticulously builds the case for how massively 

reducing our greenhouse emissions is our best chance to simultaneously reduce 

gaping inequalities, re-imagine our broken democracies, and rebuild our gutted 
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local economies. And she demonstrates precisely why the market has not-and 

cannot-fix the climate crisis but will instead make things worse, with ever more 

extreme ecologically damaging extraction methods, accompanied by rampant 

disaster capitalism. The struggle for a sustainable world is really a fight against 

capitalism.  

Naomi Klein argues that capitalism has finally gone too far. Globalization was 

bad enough-but global warming is even worse. Capitalism is now changing the 

world very literally, altering the planet‟s climate and threatening to destroy the 

prospect of a livable future on earth. As the climate change, everything else is 

going to change whether we like it or not. Thus the duty to change the world 

deliberately is more urgent than ever before. 

For the first time, Klein saw that climate change is not an abstract, science 

matter, and that it‟s far too important to be left to the knit-your-own. Her 

proposals for what she calls “a politics based on reconnection” involve real, 

ordinary, active humans, working in properly modern complex societies. 

Climate action is in fact a massive job creator as well as a community builder 

and source of hope. As she explains, the impact of capitalism, human greed, 

selfishness, and the ever-increasing addiction to profit and growth continue to 

dig humanity deeper and deeper into possible climatologically oblivion. She 

also explains how a new process of rebuilding and reinventing the collective, 

the communal, the commons, and the civil might, after many decades of attack 

and neglect, begin a new era of natural worldwide climate cycles that would no 

longer be caused by human folly. 

Climate change is important, but it‟s boring, so it‟s hard to communicate 

properly. Making things even harder is that we have very powerful industries 

with a vested interest in the status quo that are muddying the waters by filling 

the media with stories that aim to confuse people about the science. There‟s also 

the fact that it‟s harder to make a compelling story if we have to stick to the 

facts-and they are complex-than if you can just make stuff up, like the climate 

deniers do routinely. One problem with policies that attempt to recover the full 

costs of environmental services from users is that they may be regressive-there 

is some evidence that the cost of environmental policies as a fraction of income 

has been greater for lower income groups than for higher income groups. 

Canada should continue to play an active role towards the development of a 

multilateral approach to dealing with global pollution problems. As 

consumption levels increase, particularly in the rapidly growing economies of 

Asia, severe pressure will be placed on the global environment. Carbon 

emissions will increase biodiversity will be threatened, the health of the oceans 

will be placed in jeopardy, and there will be further pressure on the ozone layer. 

Canada will be confronted with a series ethical dilemma about how to reconcile 

its wealth with significant human suffering in other parts of the world. 
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All of which is clearly meant to convey in no uncertain terms that climate 

change literally changes everything for today‟s society. It threatens to turn the 

mythical human conquest of nature on its head, endangering present-day 

civilization and throwing doubt on the long-term survival of Home Sapiens. The 

source of the close circle is not the planet, which operates according to natural 

laws, but rather economic and social system in which we live, which treats 

natural limits as mere barriers to surmount. Hence, the change that Klein is most 

concerned with, and to which her book points is not climate change itself, but 

the radical social transformation that must be carried out in order combat it. 

Klein argues in effect for system change not climate change-the name adopted 

by the current ecosocialist movement in the United States. 

The core argument of This Changes Everything is a historical one. If climate 

change had been addressed seriously in the 1960s, when scientists first raised 

the issue in a major way, or event in the late 1980s and early 90s, when James 

Hansen gave his famous testimony in Congress on global warming the 

Intergovernmental Panel on climate change was first established, and Kyoto 

Protocol introduced, the problem could conceivably have been addressed 

without a complete shakeup of the system. At that historical movement, Klein 

suggests, it would still have been possible to cut emissions by at most 2 percent 

a year. 

Over 586 billion metric tons of carbons have been emitted into the atmosphere. 

To avoid a 2 c (3.6 F) increase in global average temperature-the edge of the 

cliff for the –it is necessary to stay below a trillion metric tons in cumulative 

carbon emissions. Elizabeth Kolbert, writing for the New York Review of 

books, quickly lets us know that she has not come to praise Klein but burry her. 

Klein‟s references to conservation, “managed degrowth,” and the need to shrink 

humanity‟s ecological footprint, Kolbert says, are all non-marketable ideas, to 

be condemned on straight forwardly capitalist-consumerist principles.  

Therefore these statements and others views are only gave a temporary 

solutions and one should against or praise others views about the environmental 

issues. Klein says capitalism is now changing the world but it is not true 

acceptance. How science shows that human activity causes climate change, it is 

really true facts. Though we want to change the human activity, it will be 

changes everything, not only the climate change but also the capitalism, and 

other environmental issues and all the literal problems in the world. 

The world is naturally good but created bad environmental of such a diverged 

activities. When scientific and technological progress seems to be making 

mankind less constrained by the natural environment, and in particular, less 

vulnerable to unexpected climate events. Everyone‟s mind scope is very 

difficult to understand, their cells are growing up the fast in the childhood. In 

this stage is very important to learned the life studies, because they are 

understood our self and how to face the technological world. Klein‟s arguments 

are talks about the humanity concerned views but it brought on ordinary 
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solutions. Climate change is complex process in the atmosphere. Capitalism 

was never cleaned everything. It will taking as a profit making and they are not 

going beyond the level of widening to control every issues. 

Conclusion 

Education should be changes everything, not only the environmental problems 

but also any literal problems in the world. Now a day‟s Canada faces many 

environmental issues but the climate change is to be considered one important. 

If the education should be good which means to taught the humanity concern. 

Now they done only theoretical concern not a practical session, so the peoples 

are not well aware of such problems. If the education is good that country was 

never faces any problems considered to be a high. Every new born baby is 

growing up their motherhood very sweet and tasty, after that they will shape by 

their parent and the society also. Every parent are not well aware of everything 

and not to spent more times to their child‟s, so the teacher as their second 

parents should take aware of that child‟s life. Why the education is very 

important means to enjoy the world literally and also scientifically. Some 

uneducated people‟s are achieved, but the technological world some more 

difficult to come across everything. So education must be very important to 

acknowledge the world view. In this world whatever we can think or do, but it 

will be not affected our self and others. Why we need the education, it should be 

changes everything in this world is a question to everyone. Childhood is a key 

to activate the right direction to control their mind. Thus, Klein argues 

Capitalism should changes such a environmental issues including the climate 

change. It is good, but Education is a base to changes everything.  
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Introduction 

Tamil Nadu has been the birth place of many great political leaders                         

and thinkers. C. Subramaniam is a great leader popularly known as “C.S.”                

C. Subramaniam took a prominent part in Indian Freedom Movement. 

Distinguished, politician and a bountiful social worker of India. As a member of 

Constituent Assembly in 1946, he rendered valuable service in drafting of 

Indian Constitution. Later, he was elected as a member to the Madras 

Legislative Assembly and had the distinction of serving the state as Finance and 

Education Minister with excellence. He earned a great name for his grasp of the 

national problems and for his pragmatic approach. His efficiency and integrity 

paved the way for wider spheres of his activity at the national level. Among the 

few leaders from South India who have made their mark in all-India politics in 

the post-Independence period C. Subramaniam holds a unique place. In this 

research article, the scholar attempts to throw some light on his contribution in 

the national politics in India. 

Entry into politics 

C. Subramaniam hankered to become a Congress worker, both during his high 

school and college days. He had taken part in the student‟s movement. When 

studying at High School in Pollachi, he had attended all the Congress meetings 

in his area. At that time he was on hearing the eloquent speeches of the state 

Congress leader Rajaji, District Congress leader Boopathy Mudaliar and 

Pollachi Congress leader Mahalinga Iyyer and also meets Avinashilingam 

Chettiar, V.O. Chidambaram Pillai, Vijayaragavachari and V.S. Srinivasa 

Sastri. These, meetings influenced C. Subramaniam to take part in the Congress 

activities. The simmering words of Jawaharlal Nehru in the Indian National 

Congress Session, Madras in 1927 along with many others made him enter into 

the field of freedom movement. In 1927, Mahatma Gandhiji had taken measures 

for the Freedom Movement in Tamil Nadu. C. Subramaniam had an opportunity 

to meet him in person in Madras friend L.K. Muthusamy. The simplicity, 

curiosity for getting freedom, dynamic efforts to elevate the downtrodden and 

effective utterances of Gandhiji attracted him and converted him to a 

congressman.
1
  

After the meeting of these Congress leaders, C. Subramaniam gave up wearing 

foreign clothes and learnt to spin on Charkha and spun a certain quota of yarn 

every day. As a matter of fact, spinning was nothing new to the then. People did 

spin but with the advent of the cheap mill cloth, spinning had been given up and 

Charkhas had been kept away in the attics. All these Charkhas were taken out 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~87~ 

and not only his family but also other families in his had the village taken to 

spinning. He used only Khadi clothes made out of yarn spun by his family, 

particularly by his mother and sister. The members of the Vanamalar Sangam 

underwent a tour of the villages spreading the message of Mahatma Gandhi, 

particularly the message of Khadi, Untouchability and Prohibition
2
.  

Role in Freedom Movement 

Salt Satyagraha in Tamil Nadu and C. Subramaniam‟s Role 

In Tamil Nadu Salt Satyagraha was organized by Rajaji, who was the president 

of the Tamil Nadu Pradesh Congress Committee at that time. The Congress 

Committee decided to defy the salt laws at Vedaranyam, a village situated in the 

Sandy region of point Cali mere but favorably situated near a salt factory. Rajaji 

was made the dictator of the movement. The idea was to defy law and discredit 

the British authority, marking the beginning of Civil Disobedience in Tamil 

Nadu. After a month of the famous Dandi March; Rajaji started the 

Vedaranyam March on April 13, 1930. A party of 100 volunteers headed by 

Rajagopalachari began its much advertised march to Vedaranyam near Cape 

Calimere where it proposed to scrape salt from the adjoining swamps. The 

British Government declared that too was illegal and put Rajaji and others on 

Jail
3
. C. Subramaniam joined the Salt Satyagraha Movement with a few of his 

friends. His family was utterly disappointed and late of cruces he joined the 

Madras Law College
4
. 

C. Subramaniam and Second Civil Disobedience Movement, 1932  

The Salt Satyagraha Movement was suspended and Mahatma Gandhi proceeded 

to London as the sole representative of the Indian National Congress to 

participate in the Round Table Conference. There the future of India was to be 

discussed and determined. Gandhiji‟s speeches at the Round Table Conference 

received worldwide publicity and served the cause of Indian freedom by 

creating an international opinion in favor of India. In spite of all this the Round 

Table Conference ended without any positive decision being reached regarding 

the freedom of India. The British Government was not prepared to think in 

terms of full freedom for India, and therefore, India had to wait for some more 

years and go through the fire before reaching its goal of Purna Swaraj. The new 

Viceroy Lord Willington was out to crush the Indian National Congress and 

resorted to a policy of repression. Another Civil Disobedience Movement 

became inevitable. It took the form of picketing liquor and foreign cloth shops. 

Most of the Congress leaders found themselves in prison
5
. In 1932, Civil 

Disobedience Movement was rampant in all nook and corner of India.                       

C. Subramaniam also participated in the movement and was behind the bars in 

the prisons of Coimbatore and Vellore for nearly a year. In February 1934, 

Mahatma Gandhi undertook a tour of the Coimbatore District as part of his 

Harijan Movement. One night Gandhiji stayed at the Vidyalaya at Podanur and 

C. Subramaniam was asked to look after him
6
. 
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C. Subramaniam and Toddy Shop Picketing 

Gandhiji asked all congressmen to take part in “Toddy Shop Picketing”. 

Subramaniam and his colleagues of the congress organized picketing of toddy 

shops. In July 1932, auctions were to be held for toddy shops at Pollachi, the 

taluk headquarters. On that fateful day along with seven other volunteers he 

proceeded to the taluk office where the auction was being held and shouted 

slogans requesting the people to boycott the auction and follow the mandate of 

the Indian National Congress. They were promptly arrested and taken to the 

police station. 

C. Subramaniam and Individual Satyagraha 

The Individual Civil Disobedience campaign had opened with Vinoba Bhave‟s 

speech protesting against dragging India into the war against its willingness. 

This movement took an effective shape during 17
th
 October 1940 to December 

1941
7
. Without the consent of the Indians and without the knowledge of the 

Indians, Indian wealth was granted for the world war by the British.                         

C. Subramaniam started the Individual Satyagraha on 7
th
 January 1941 at 

Pollachi. When he shouted slogans about the prohibition and against the war 

activities of British, he was subjected to lathi charge from the police. As he led 

the Individual Satyagraha he was arrested on 7
th
 January, 1941 at Pollachi

8
. 

C. Subramaniam and Quit India Movement 

C. Subramaniam took active part in the Quit India Movement. Coimbatore 

District was very actively involved in the Quit India Movement. Particularly, 

the textile labourers were actively participated in many of the acts of sabotage. 

C. Subramaniam had boldly given shelter and sufficient economic help to 

leaders like V.M. Ubayadullah, Thiruvannamalai, N. Annamalai Pillai,                 

C.N. Muthuranga Mudaliar and M. Bhaktavatsalam, the important leaders of the 

Quit India Movement. At a Congress conference in Bombay under the 

leadership of Gandhiji, C. Subramaniam participated in national processions, 

hartals and meetings in Thirunelveli. When he shouted slogan against the 

foreign government, he was lathi charged by the police and arrested and put 

behind the bars
9
. 

Member of Constituent Assembly  

After the 1946 elections, he was selected as a member of the Constituent 

Assembly presided by Dr. B. R. Ambedkar. He was one of the youngest 

members to participate in the framing of the constitution. He was elected a 

member of the Constituent Assembly. He became one of the principal architects 

of the Indian Constitution
10

. As a member of the Constituent Assembly during 

1946-52, he rendered valuable service in the drafting of the Indian 

constitution
11

. On 15
th
 August 1947, India restored her child of freedom, having 

sunken cheeks and the lack of lustrous eyes due to the harassment of the British 

imperialistic exploitation
12

. 
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Nehru Government and C. Subramaniam 

Chairman of Land Reforms Committee 

C. Subramaniam served as a minster of Madras State Government until 1962. 

But, he was including in the Central Government of India‟s Ministry due to the 

recommendations of Kamaraj
13

. C. Subramaniam attracted the special attention 

of Prime Minister Nehru during one of the All India Congress Committee 

sessions at Nagpur, when the former spoke on the Land Reforms Resolution. 

After he finished his speech, Jawaharlal Nehru called him and congratulated 

him on the excellent speech he had made and asked him to take up the 

Chairmanship of the Land Reform Committee to be appointed by the All India 

Congress Committee and to submit a report. Thus began a very close and loyal 

association between Jawaharlal Nehru and C. Subramaniam. As a chairman of 

Land Reform Committee he made several reforms in India
14

. 

Formation of Ministry 

In 1962 election congress got an absolute majority in the Lok Sabha. Jawaharlal 

Nehru again formed the ministry. C. Subramaniam was conferred as the 

Minister of Steel and Heavy Industry from 6
th

 April 1962 in the Nehru‟s 

Ministry. The Prime Minister Nehru bestowed C. Subramaniam with the 

portfolios of Mines, Minerals and Heavy Engineering on 14
th
 February 1963. 

Due to his efforts a steel industry was installed at Burga on 26
th
 October 1962, 

which produced 35,000 tons steel in the same year and he took efforts to 

establish a steel industry in Karnool
15

. C. Subramaniam‟s achievements in the 

Steel Ministry were significant in many ways. He sought to give a new deal to 

the steel plants by reorganizing heir managerial set-up and combining greater 

decentralization and autonomy at the plant level with greater responsibility for 

production and efficiency. He introduced a new thinking in the management of 

the steel plants by decentralizing the posers of management and control to some 

extent. In regard to distribution of steel, he appointed the “Raj Committee” to 

enquire into the steel distribution system which resulted in the Creation of the 

Joint Plant Committee which functions effectively to this day. C. Subramaniam 

had a with Japan to get loan 1050 lakhs of rupees from her on 30
th
 October 

1962. He allotted 84 lakhs of rupees on 29
th
 November 1962 to import needful 

materials from Western countries. Iron was produced abnormally in 

Visakapattinam. It produced 250 metric tons per annum. Roorkela Iron Industry 

also produced 26 tons more than the year 1961
16

. C. Subramaniam collaborated 

with private industries so as to produce materials excellently. Such collaborated 

firma are: 1. Hindustan Motor Industry. 2. Heavy Vehicle Industry, Bhopal and 

3. Praja Steel Industry, Hyderabad. 

He increased the production in the industries from 1.5 lakhs tones to 3 lakhs 

tones. He passed an Act on 17
th
 December 1962 to establish Small Scale Steel 

Industries in all the states. His able steps, in the Third Five Year Plan, Five coal 

Mines were constructed at Roorkela in Bihar. Those were able to produce 122 
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Megawatt electricity. In the same plan he extended the Coal Refinery Factory at 

East Kangadi
17

. Jawaharlal Nehru‟s tragic demise on 27
th
 May 1964,                        

C. Subramaniam announced the demise of the Prime Minister in the Lok Sabha 

in a choking voice, “The Light is out”. The death of the Prime Minister Nehru 

interrupted his tenure in the steel ministry, because Lal Bahadur Sastri was 

elected as prime Minister on 29
th
 June 1964 and he formed new team of 

ministers
18

. He was the minister for Agriculture and Food from 29
th
 June 1964 

to 7
th
 January 1967. Lal Bahadur Sastri died on 14

th
 January 1965. Then               

Mrs. Indhira Gandhi became the Prime Minister. In her ministry                                

C. Subramaniam continued as a Minister with his previous portfolios and also 

he held the portfolios of Community Development and Co-operation as 

additionally in 1966-67
19

. 

Kamaraj Plan 

In 1963 the famous Kamaraj Plan of the congress was mooted at a time when 

there was lack of discipline among the congress men and Pandit Nehru was 

worried. Perhaps very few know that C. Subramaniam was indirectly the 

originator of the idea
20

. C. Subramaniam mentioned to Jawaharlal Nehru that 

the same was occurring in Tamil Nadu and Kamaraj was thinking in terms of 

resigning his Chief Minister ship to bestow his full attention for organisational 

work. C. Subramaniam made a draft plan and submitted to panditji for his 

consideration in which C. Subramaniam suggested that some of the senior 

ministers of Central Cabinet as well as some Chief Minister should be released 

from office and assigned to organization work in order to strengthen the party. 

This is how the Kamaraj Plan emerged and as the nation knows many important 

personalities like Morarji Desai, Jagjivan Ram, Lal Bahadur Sastri and 

Kamaraj. laid down their office to work for the organization
21

. It was during this 

period that, the well-known syndicate was formed and a group of prominent 

congress people were members of the syndicate. At the death of Nehru and later 

Lal Bahadur Sastri the syndicate had a prominent part to play in the election for 

the post of Prime Minister Ship. Thus, C. Subramaniam, during his 50 years and 

more as a Congress man had faced ups and downs in the organization, from the 

beginning as member of Coimbatore District Congress Committee to the role of 

being the confidant of Prime Minister, Pandit Jawaharlal Nehru. It can be said 

that by and large C. Subramaniam had a successful and eventful carrier as a 

congress man and justified the confidence reposed in him by Rajaji and Nehru
22

. 

Due to the intervention of Indhira Gandhi, the elected member of Krishnagiri 

parliamentary constituency resigned his post and in the same constituency C. 

Subramaniam was elected through a by-election
23

. After the election he was 

immediately appointed as minister for Planning and Deputy Chairman of the 

Planning commission from 1971-72. The newly formed department of Science 

and Technology was later added to his charge. He kept this charge from 1971 to 

1974
24

.  
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He was the minister for Industrial Development from 1972 to 1974. The Prime 

Minister Indira Gandhi nominated him as the Minister of Finance on 11
th
 

October 1974. He had served as the Finance Minister until 12
th
 January 1977.  

C. Subramaniam appointed a committee to analyze the functions of the Reserve 

Bank of India on 4
th
 November 1974. This Committee collected income taxes. 

This committee made more than 61 check-ups and collected income taxes. In 

order to proliferate the life of poor he sanctioned loan rupees 7.19 crores of 

rupees under the scheme N 292 in December 1974.
25

 

Commencement of Banks 

In 1975 he increased the strength of officers of the State Bank of India to 11,239 

whereas 714 in the previous year. He took this step so as to ease the works and 

to make the masses to use the services of the Banks. In the same year he 

nationalized eight private Banks. He ordered all banks of India including the 

Reserve Bank to submit their report to the Government. On analyzing the 

developments of the banks he asked the banks to give loans to farmers, cottage 

industries and landless farmers. The Bank loan was 470 crores of rupees from 

June 1975 to June 1976 which were distributed to farmers and small industries. 

On 28
th
 February 1975, C. Subramaniam submitted the budget for the year 

1975-76 in the Indian parliaments. He imposed new taxes for 35.5 crores of 

rupees and managed the some sort of scarcity of the nation. However, it resulted 

the deficit of 247 crores of rupees. Besides he took steps to reimburse the debts 

of foreign
26

. 

On 10
th
 June 1976 he made a treaty with World Bank and got loan of 25 million 

dollars and used it for the development of the states. Besides, he wanted to open 

many branches of the State bank of India in all parts of the all states. So he 

made agreement with United States and got 10,000 US dollars of loan. In 1976, 

the Prime Minister Indira Gandhi announced 20 point programme in India. C. 

Subramaniam appropriated 111 crores of rupees for the fulfillment of the 

programmed
27

. In 1977, he increased the salary for the employees of the central 

government. So, the budget 1976-77 had the scarcity of 270 crores of rupees. C. 

Subramaniam increased the customs Tax to 5% in February 1977 and so he 

raised the worth of Indian goods. C. Subramaniam hammered out to make grand 

irrigation projects in India, so as to develop the agriculture. He allotted 578 

millions of rupees for the same in 1976. He provided 1.21 crores of rupees for 

the Land Development Bank in the same year under the Land Development 

Plan
28

. 

C. Subramaniam and MISA 

During the time of crucial period of Indian National Congress Committee in 

1977. Indira Gandhi declared Maintenance of Internal Security Act (MISA). 

The MISA was opposed by C. Subramaniam, because, the MISA was composed 

with adamant policy in family planning, negligence in supplying food and the 

hateful attitude to the opposition front. It battered the fort of Congress in all 
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nooks and corner of India
29

. In the seventh general election Indira Gandhi came 

back to power with two-third majority for congress (I). She was invited to form 

the ministry in January 1980. But C. Subramaniam did not participate in the 

election. From the year 1980 onwards he completely retired from politics
30

. 

Conclusion 

The role and activities of C. Subramaniam traced hitherto shows that he was a 

real administrator of profound ability. Besides, C. Subramaniam holds a 

dominant place in Tamil Nadu, Politics and as few parallels in the history of 

India. He started his career as a congress worker and become a constituent 

leader, by dint of hard work, dedication and devotion to the principles of the 

party. He rose to the zenith both in the state and central government by leer and 

concrete approach to the policies. He constantly held his sway over the masses. 

He was endowed with strong will powered and astern resonant to serve the 

people which made the people to look upon his as the „Man of Destiny‟ to solve 

any problem. 
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India poised as one of the fast developing countries in the third world, having 

diverse cultural and religious backgrounds and more than 60% of its population 

live in rural and tribal villages. But unfortunately majority of them experience 

multiple exploitations through people in different levels at one or other occasion 

that leads to poverty and its de-effects. In order to cut across this undesirable 

poverty scenario and to achieve the vision of National leaders that “the rural and 

tribal are mainstreamed and allowed to enjoy their real life in their rural and 

tribal settings”, it is essential that every citizen should realize their 

responsibility to help and care one another so that the rate of socio economic 

inequality is reduced and balanced. Taking heed of the socio economical 

deterioration state of Indian tribal and rural poor, the like minded leaders from 

Friends Missionary Prayer Band have formed an organization in 1984 under the 

NGO frame work called Navjeevan Seva Mandal which means “New life 

service organization”.
1
 

History of NSM 

Navjeevan Seva mandal is a developmental organization started to develop the 

people in the mission fields reached by the Friends Missionary Prayer Band 

(FMPB). Friends Missionary Prayer Band is a missionary organization involved 

in evangelistic work in different states of India sending missionary from Tamil 

Nadu since 1967. Dr.Chandrasekar was the Vice President of Friends 

Missionary Prayer Band since 1970 and the same time he had been working as 

Vertinarian in IVPM, Ranipet. He was the founder director of Navajeevan Seva 

Mandal.
2
 NSM was started to take care of the developmental activities of FMPB 

as sister organization. Initially it was functioning funded by World Vision of 

India in Gujarat and it had a wider opportunity of expanding all over the country 

where FMPB was working.
3
 NSM as a voluntary social organization was 

registered in Delhi in 1985 and of 1991 in Tamilnadu under Societies Act.
4
  

Vision Statement 

To serve the poorest, most backward, illiterate and exploited people, 

particularly tribal‟s and those living in remote parts of India, mountains and 

forests.
5
 

Focus of NSM 

The focus of NSM was on health and economic development of tribal groups 

and facilitate education of tribal children through the establishment of homes in 
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different states. The target population of NSM was primarily for the tribal 

villages where poor and marginalized people live. The services were provided 

to the community without reference to caste, creed or religion.
6
 

Source of Income 

NSM receives its fund for its many activities from a number of national and 

international agencies. Initial funding was provided by World Vision of India 

(WVI) followed by CASA, Stromme Memorial Foundation (SMF) – Norway, 

Indien Hilfe-Bangalore, Action Aid – Bangalore, The Bridge Foundation (TBF) 

– Bangalore, SKIP – Bangalore, Foundation for Christian Education (FCE) – 

Holland CROSS LINK – UK and Holistic Child Development (HCDI), (KHN, 

Nagpur). As part of its effort to encourage local support, local sponsors for 

children have been identified as well as local fund raising of NSM staff. In 

addition there is an annual contribution of FMPB. 

Publication 

From August 2004 the Navajeevan Magazine is being issued as a bi-monthly 

under the name of „Aatharam‟ in Tamil and quarterly periodical in English.
7
  

Performance of NSM 

NSM is serving the tribal and rural poor particularly the women and children in 

10 Indian states through 61 development projects which serves around 7000 

children for their total developments and 12379 families through its five core 

development programs called “Educational Development, Health Development, 

Youth Development, Women empowerment and Relief and rehabilitation. 

There are 353 staff working in NSM to bring its vision practical and true.
8
  

Activities of Navajeevan Seva Mandal 

With love and compassion for the weaker section of the society, particularly the 

children and women, NSM has implemented small and bigger level 

development programs. Navajeevan Seva Mandal maintained the following 

projects and programs during the year and has implemented the activities as 

detailed below:
9
  

S.No. Name of the program No. of Projects 

1 Residential child care projects 23 

2 Child care in the community (CDC+CFCD) 13 

3 Child care through day care centers 12 

4 Medical and health care projects 5 

5 Social welfare & HIV AIDS project 4 

6 Educational projects 2 

7 Vocational training centers 3 

8 Agricultural development programs 2 

Total projects 64 
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The mission statement of Navajeevan Seva Mandal promotes leadership 

through the socio-economic and spiritual transformation of the vulnerable to 

raise the healthy self-reliant and sustainable community.
10

  

Social issues addressed by the society are: 

 a) Arresting migration by improving livelihood options and sustainable 

income generation activities. 

 b) Redeeming & rehabilitating children from child marriage and child abuse 

 c) Rehabilitating the most vulnerable in the society (HIV/AIDS infected & 

affected) 

 d) Removing illiteracy through formal and adult literacy education 

 e) Restoring ethical life through Christian values based on Gods word 

 f) Empowering the women through, training, exposure and Self Help group 

activities. 

 g) Reducing poverty and its negative impacts through income generation 

programs 

 h) Empowering the community through advocacy and awareness building. 

 i) Preventing infant and mother mortality rate through health care & 

awareness programs 

 j) Protecting mothers and children from malnutrition through nutritional 

supplements and health care training.
11

 

Residential child care program: Navjeevan Children Homes: 

The society Maintained 23 Children‟s Homes during the year caring for 1920 

Children (1275 Boys and 635 Girls). 

Raising second generation leadership being the primary target of NSM 

ministries, children education is prioritized and children from the 

underprivileged communities are given educational supports through hostel 

facilities, special tuition centers, motivation and were taken for educational tour 

and exposure visits through which they got motivated for educational excellence 

that helped them to pursue higher education. Tribal Children who were viewed, 

good for nothing and have no IQ for education are now becoming school 

teachers, nurses police men, Engineers, pastors, missionaries and Govt. officers 

at various levels. Indeed it is the contemporary miracle. Also, the compassion of 

the missionaries who have denied their family welfare and lived among them to 

develop these underprivileged in their physical, mental, spiritual, social and 

political growth.
12

 

Navajeevan Seva Mandal has worked hard and concentrated on raising and 

strengthening the second generations leadership which is the only hope that the 

tribal parents develop in their life that their children would get good education 

and one day they will become the leaders of their community and fight against 

the exploitation and polarization and bring hope to their impoverished society.
13
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Children‟s Health and Welfare 

Health care is another area of concern of hostel projects since most of NSM 

home children come from very poor family backgrounds. Therefore the hostels 

give special importance for their health because health is another essential in 

order to expect mental growth. The children of Navajeevan Homes were given 

good facilities for recreation. They played football, hockey, cricket and other 

games in the evening. 

Two medical checkups were provided to children in most of the hostels 

particularly in tribal locations where the risk of Malaria and other diseases are 

very high.
14

 The height and weight of the children were recorded in the months 

of June and December. 

Children were given soap, oil and other toiletries regularly. Parents are also 

provided extra toiletries. Children specially are taught to keep all their 

belongings neat and clean. Two sets of uniform were given to the students 

during the reopening of schools for the academic year.
15

  

Child Care in the Community (CFCD & CDP) 13 projects 

Child focused Community Development Projects (3) 

With the support of KNH and HCDI, NSM implement two community based 

child development project namely, i) Sayathri Hills CCD project, Dangs, 

Gujarat: 819 children; and ii) Ashray CCDproject, Dharampur, Gujarat: 800 

children; in which the children and women are mainly focused with the aim to 

enter into mainstream of life and to enhance the living standard of girl children 

who are neglected though they are recognized as the Home makers. Child 

rights, gender imbalance, bonded labour system, child labour system, male 

domination, ecological imbalance, health negligence and many other social 

issues that affects the tribal community particularly the children and women are 

mainly targeted and tackled through the partnership effort with the community, 

panchayat institutions and other NGOs who work in the vicinity.
16

 

There are 4000 children taken care of through the community based CFCD and 

CDC projects located in 11 states of India. It is accepted by everyone that if the 

socio-economic condition of a family improves naturally the living condition of 

the child will be also desirable and the child gets sustainable support from the 

parents for its all-round growth.
17

 

People were given awareness in number of issues which set the trend for 

development take off in terms of their living status and community 

participation. 

More than 6000 tree saplings have been distributed by out involvement in 20 

villages supported by HCDI in reducing the Global warming and intervening 

the ecological imbalance. 
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Child Development Centers (CDC 8) 

S. 

No. 
Name of the project 

No. of children 

benefitted 

1. Navjeevan Bal phalaie Kendra, Budlada, Punjab 250 

2. Navjeegan Bal vikas yojana, karchond, Gujarat 243 

3. Karuna child development center, bedpan, Silvasa 264 

4. 
Navjeevan child development center, Shirahatti, 

Karnataka 
240 

5. 
Hosajeevana child development center, shiggaon, 

Karnataka 
181 

6. Navjeevan balvikas Kendra, devmogra, maharastra 200 

7. Kirupa bal vikas yojana, hanvaachond, Gujarat  214 

8. Asha bal vikas kendrea, ratia, Haryana. 170 

Total 1762 

 

The NSM offers 8 child development centers in different parts of India. 

Children in these projects were provided nutritious food, educational support 

and spiritual counseling etc. though they were sent every day to sleep with 

parents, the child care including their health affairs have been taken care of by 

the project.
18

  

Mother and Child Survival Projects (3) 

This project has provided pre, neo and post natal care to 168 mothers in 35 

villages located in very remote forest areas, being supported by Caruna Bal 

Vikas (CBV). Nearly 945 children are benefited through Navajeevan day care 

centers located at different places like Delhi, Gujarat, Jharghand, Punjab and 

Tamilnadu.
19

  

Medical & Health Care Projects (5 projects) 

Realizing the health care need of the target villages and target communities 

particularly the rural and Tribal poor, NSM had been extending medical service 

since 1984 through, 

 a)  Health care clinics in remote and interior forest prone villages. 

 b)  Health awareness education through visual and folk drama medium. 

 c)  Villages Health workers training 

 d)  Health linkages with Government and NGO medical institution. 
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 e)  Coverage‟s on pre-neo and post natal care. 

 f)  HIV/AIDS awareness and 

 g)  Associating with government and NGO medical institution on national 

health care programs.
20

 

About 8102 rural women and 2650 men from 87 villages in Shirahatti taluk 

Gadag district in Karnataka have been provided health awareness and health 

care network facilities through the national health awareness program launched 

by Rural Unit for Health And Social affairs (RUHSA), Vellore. Men and 

women were gathered in the PHCS and panchayat offices where the medical 

personals were invited to explain them the health facilities available under 

national health care scheme.NSM health care personals work as the liaison unit 

between the target community and Govt. Health care services. Govt. Doctors 

are invited to the clinics located in very remote villages. Awareness and 

counseling sessions were conducted for the children, adults and women 

separately that they would be freed from their superstitious beliefs. 

Health coverage programs such as the national polio eradication program, 

malaria eradication program, mal nutrition program, care to pregnant women 

and babies area successfully carried out.
21

  

Relief and Rehabilitation 

NSM gets ready to serve children at risk, people in crisis, women in life danger 

and others affected due to natural calamities such as Tsunami, earthquakes, 

flood and so on. NSM raises funds and utilizes them through experts who 

volunteers or NSM staff in that particular region.
22

 

The society under took work of relieving the sufferings of people affected by 

the tsunami waves on the 26th December 2004 in partnership with IMA, 

Holistic Child Development India, Global Geneva, Salt and other organizations. 

The work was organized at two centers of Cudalore and Kovalam.
23

  

Social welfare & AIDS projects (4 projects) 

During the year 2010-2011, these projects were implemented to concentrate on 

health, medical care, educational support, nutrition support, psycho, social 

support, social protection/economic strengthening, legal support and to give 

alternate care to fulfil the needs of children.
24

 

HIV/AIDS project in Delhi   

Navjeevan Seva Mandal has started the CFCD project very early in 1997 based 

at Delhi with the help of Holistic Child Development india.NSM began to 

minister among the infected children providing them a home based care and 

support at Rohini. The project started with just a handful of affected and 

infected children, today it has expanded the support to more than 514 children.
25

 

They are regularly visited by our staff to provide them social security and 

counseling on education and personal health etc. 219 families (86 widows, 10 
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widowers and 123 parents) were supported through SHG programs so that they 

would get regular income through home based income generation activities 

which helps them to obtain medicines and food materials for their survival. 

 1. Children at Risk (HIV/AIDS) Project, Delhi. 

 2. Gnanajothi (HIV/AIDS) Project, Vellore, Tamilnadu. 

 3. Neerodai (HIV/AIDS) rehabilitation Project, Vellore, Tamil Nadu. 

 4. Support for the Leprosy and Blind, Sevoor, Tamilnadu.
26

 

About 25 HIV/AIDS infected women are given care and support through 

Neerodai project at Vellore. It provided opportunity to earn and care their 

family members through Paper production unit. They make medicine cover for 

Christian Medical College hospital.
27

 

Women who lost their hope in the society are given opportunity to rebuild their 

trust on God and to remove their trauma & Stigma through counseling and 

prayer. They are supported to earn their livelihood through small scale income 

generation program and hence they are able to regain their individual identity in 

the society where they have been neglected due to their sickness.
28

 

Leprosy and the Blind Friends Fellowship Meeting 

Around 40 blinds, 35 handicapped and 45 lepers who have been begging on the 

streets were given an opportunity to meet each other once in every month. A 

common fellowship lunch was provided every time they met at Sevoor. Blind, 

leprosy and other disabled are attending the friends program at Sevoor.
29

 

Educational Projects  

St. Stephen English Medium School of NSM, Selamba, Gujarat 

English medium in education is becoming an inevitable stream because 

everyone would like to educate their children in English medium so that 

children would achieve better prosperity. Realizing this NSM started St. 

Stephen English medium school at Selamba, in Gujarat on 25.7.1998. It is a self 

supportive school through Navajeevan funds.
30

 It has grown through the years 

and presently there are 600 children studying in the school. This school mainly 

started for the socio-economic development of the tribal people.
31

 

Youth Development Programmes 

Youth and life settlements 

NSM offers to train youth on various subjects so that they do not fall prey into 

the hands of communal elements but be able to prove themselves as a reputed 

individual who are committed to care for their family and are dedicated to serve 

their society and the nation. To achieve this goal NSM extends vocational 

guidance, training and Financial support to underprivileged youth on  

 a)  Life skill and leadership skill education and training. 

 b)  Vocational and skill training.  
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 c)  Youth groups & saving. 

 d)  Social and community action plans. 

 e)  Information assimilation and net working with working youth. 

 f)  Functional literacy.
32

 

Around 1655 youth are provided various training opportunities in different 

training institutes that they get some kind of employment opportunity by which 

they are able to help their families and to serve the community. 70% of the 

children who have completed Higher secondary education have pursued higher 

education‟s such as B.A, B.Th, B.Ed, B.Sc nursing, Dip. Nursing, poly 

technique etc and 30% have joined professional courses, vocational and ITI 

training. More than 15 students have got employed in reputed companies and 

NGO organizations. 

In addition to skill and vocational training the young girls were given 

“Ghragani” training and the young boys were given life skill education. More 

than 90 youth have been supported to start their micro enterprises through 

which they can earn their living.
33

 

Theological Training Programme (2010-2011) 

Interested youth were motivated to pursue theological education in Tamilnadu 

and Calcutta. The students who have completed biblical trainings have joined 

FMPB, CNI and other organizations where they earn good name through their 

hard work and commitment. 

Vocational Training Projects  

 1. Navjeevan Tailoring training center at kattupadi, Vellore – 6 

 2. Navjeevan Tailoring training center velam, Ranipet – 6 

 3. Navjeevan Tailoring training center Denkanikottai – 60 

 4. Navjeesvan Tailoring training center Bramapuram – 18 

Young women are given opportunities to learn tailoring as a skill to earn their 

living. Muslim girls who do not go outsides their house in Denknikottai are able 

to attend the tailoring centers.
34

  

Women Empowerment and Self Help Groups 

Self Helps groups have been initiated for the women in the interior villages with 

the primary aim to create awareness. Economic assistance is provided through 

SHGS for rearing goats and buying milch cows.
35

 NSM gives priority to women 

and child development through comprehensive development activities such as: 

 a)  Women and literacy 

 b)  Women rights and child right awareness and assertions 

 c)  Women involvement in panchayat raj and political institutions. 
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 d)  Women in family and community decision making 

 e)  Women self help groups & credit groups, thrifts and Banking. 

 f)  Micro level home based income generation programs 

NSM is covering more than 20000 women and 6000 children through its 

development programs in 11 states. NSM would like to intervene with its 

development activities at least 50000 women and 10000 children by 2020 

across the nation.
36 

Impact of NSM 

Primarily NSM became a catalyst among the downtrodden to organize 

themselves into a united people group. The following were the methodologies: 

 a)  To raise critical awareness: Through many awareness programmes of the 

situation of the oppression and exploitation in which they live. Their wealth 

of land, water, forests were taken by non-tribal population of towns and 

cities. They were dehumanized. 

 b)  Impart cultural education: To bring changes in their lifestyle 

 c)  Enable to realize their own strength- through unity, co-operation and 

organization to bring about growth and change in their lives as individuals 

and as a community. 

 d)  Enlighten them to change –NSM educated these people to change their 

negative self image so that they can feel proud of themselves and equal 

citizens of India. 

 e)  Encourage them to know about their various rights-on legal, social, 

political and above all about their human rights ,through the NSM‟S 

various programmes and activities . 

 f)  Help and encourage them to organize themselves into youth groups and 

mahilamandals. 

As a result, the people had undergone sea-changes in various spheres like 

Impact on their cultural- impact in their social life- impact in their economic 

life-impact in their educational life-impact in their religious life-and on their 

political life. 

There are many mission organization like Navajeevan Seva Mandal involved in 

various types of social services. But involving in social action along with the 

social services is also very important. It means liberating people from different 

types of bondages, oppression and suppressions. These missions are successful 

as the people are liberated from their bondage of illiteracy ignorance, 

superstition, poverty, exploitation, bonded labor hood, indebtedness, and other 

social evils. Yet the country needs a lot more NGO‟s apart from the active role 

of the elected governments, to play a pivotal role in the upliftment of the poor 

and needy. 
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Introduction 

The word engagement it is not simply commitment with job (or) work. But 

employee engaged with actual care about their performance, the clear view of 

future opportunity to improve self as well as to survive in the competitive 

business corporate. Today the emerging trend requires potential employee with 

highly skilled expertise. Organization will continue to be challenged. The level 

of business status in global, showing signs of recovery, which will create more 

opportunities for employers and employees. In this concept employee 

engagement, the employers‟ have to focus the important drives that motivate 

employees. If the management has high level of engaged workforce, that help to 

deal with challenge and improve engagement levels and that continues for the 

success in the future.  

Why management needs employees want to be engaged?  

Traditionally, the concept employee engagement has been with us for many 

years. The years of ego Gallup & other companies pioneered the concept of the 

“engagement survey”. The roots of these employee engagement started in the 

late 1800s when “Fredrick Taylor, a pioneering industrial engineer, studied the 

attitude of the employees, brought a big impact in the productivity.”
1 

Even 

today also the employee‟s attitude and behavior reflect in the output. This belief 

emphasizes the importance to employee engagement with in organization. 

Employee Engagement Model 
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Employee engagement at Emerging talent imperative, all business leaders face 

unprecedented challenges brought on macro-level economic, technical, 

demographic and social trends. These demand, availability of talent, changing 

requirements of the workforce from companies, and changing expectations of 

companies from the workforce. Many business leaders will need to revisit and 

set new strategies but they cannot effectively execute on what is required for 

future survival without people. Not just people, but engaged employees. 

Engaged employees invest their discretionary effort in the right behaviors to 

achieve future business objectives.  

How engagement drivers motivate employee? 

The organization engagement measures the level of employee engagement and 

the experience of employee across different aspects of the work environment. 

Today we have much survey measurement to identify which things make 

employee different. This information, referred to as impact analysis, identifies 

and prioritizes factors that drive engagement. This model identifies the primary 

or key drivers of engagement and the magnitude of expected improvement if 

action is taken. It also identifies the potential decline in engagement if key 

derives are not maintained. For employers, improving the engagement level of 

specific drivers can improve overall employee engagement. For three 

consecutive years globally as well as across all regions, career opportunities 

have consistently ranked among the top three drivers positively impacting 

overall engagement levels. There will be various reasons for an employee to 

work in an organization. It may be for salary or because of the loyalty of the 

organization or status or the mission of the organization, the employees get 

impressed (Tiwari Shash, 2010).
2
 Apart from these three, two more factors are 

there:  

1.  Individual driver: Individual or self-motivated means caring oneself 

accountable for one‟s decision and actions. The inner driver leads a person to 

do things with confidence and more effectively.  

2.  Social driver: the social driver can be either management or peer to peer 

encouraging mutually. This positive power of peer pressure is to engage 

each other, leads to desire engagement attitude and behaviors. Every 

organization work environment will differ according to the culture of the 

organization.  

The role of emotional intelligence on employee engagement 

Most often employee engagement has been defined as emotional and 

intellectual commitment to the organization (Baumruk, 2004; Richman 2006; 

Shaw, 2005).
3
 Affective commitment emphasizes the emotional connection 

employees have with their work and is analogous to the emotive qualities of 

engagement (Mackey & Schneider, 2008).
4
 Employees‟ emotional attachment 

with the organization is viewed as an indispensable factor in shaping 

commitment and loyalty which are outcomes of employee engagement 

(Ripades, Eisenberger & Armeli, 2001).
5
 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~106~ 

The leader or management when they have high level of EQ is better to initiate 

and create a deep engagement among employee. If the less number of 

engagement, employee may be demotivated, which can lead to a high rate of 

employee turnover that is not fair for the wellbeing of the organization. 

Emotional intelligence is the primary driver to leadership. Every organization 

running under pressure meets competitive advantage. This pressure may lead 

leaders to behave hardly and get work from employee under the stress. This 

would definitely break the engagement of employee.  

Perceptions on relationship between employee engagement and recognition of 

reward; there should be a connection between employee contribution and 

compensation paying them by management. When a small research was 

conducted in the year 2013 at Voltech Group, Power Engineering, HR services, 

among the fresh trainees in the company, it is noted that they all were very new 

to the company and they were placed at minimum remuneration. The first two 

months the performance was high and they contributed as much as possible. But 

after wards they tried of achieving target and they demotivated by remuneration. 

This situation continued for months. To improve employee engagement the HR 

department announced that there will be program conducted by event 

management department for sales promotion every month end. Those who can 

produce the best sales promotion will be encouraged by some amount of 

incentive. So every month employee worked effectively. This is a valuable 

effort the company has done on employee engagement especially with regard to 

the work effort and reward.  

Current Common Barriers: Though employee engagement is felt everywhere 

as most essential there are still some barriers in the task. 

Job Insecurity: The real impact of job insecurity can have the significant 

impact on employee engagement. When an employee truly engaged with 

organization, he/she can broadly say positive things about their organization to 

others. Similarly the job insecurity can have a direct impact on employee 

behavior, tell others negative things about the organization. Every employee 

feels that our job is secured with a steady income which helps to support family.  

Unfairness: Today most of the MNCs facing a common problem like unfair 

promotion. The situation of unfair promotion definitely will lead an employee 

to look for other job. The perfect recognition of employee is to make them 

engaged with organization more close; otherwise the bottom line relationship 

will not be succeeded. 

Less Number of Opportunity: The potential employee always seeks for the 

best opportunity. When the management not offers equal and continuous 

opportunity to high skilled employee, it reduces the level of engagement 

towards work performance. 

Poor Management: Actually it‟s the responsibility of management to retain 

potential employee within organization. When management fail to support, 
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retain, motivate the employee, they may lose the potential workforce and so, 

and it will create a gap in the organization and it will be a time consuming 

process again to recruit and train another person. It is actually leads to loss of 

potentials on the other hand. Therefore, it is so needed that management should 

be effective enough to coordinate the workforce effectively. 

Not right person to right place: In many organizations the employee will not 

be placed on the right place, for example, the employee highly knowledgeable 

with marketing department but the management placed him HR department for 

low income or for the purpose of filling empty place. This may lead to unrest 

and this will result in less performance among the workforce side.  

Conclusion 

Employee engagement emphasizes overall success of the organization. 

Employee engagement is becoming increasingly mainstreamed, it is still a 

young tool, and the effectiveness of different approaches varies widely. The 

organization implements and refines their employee engagement efforts, it is 

important that they continue to collect the kind of feedback and motivate them 

with correct recognition of rewards. The two way communication enhances the 

management and employee relationship with regard to commitment. To meet 

the corporate competitive advantage, the organization develops their work 

environment by providing various training, development program, orientation 

about modern trend. So that is can motivate employee to commit more 

effectively and hence the management can retain their high skilled employees. 
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Introduction 

The research performance evaluation systems revolve around the concept of 

quality. The purpose for evaluation research performance is to identify areas for 

improvement in the quality of research. Citation analysis is one among the 

several methods that have been proposed and used to complement the 

traditional research performance evaluation measures. A citation is a 

bibliographic reference or a footnote listed at the end of a paper. It expresses a 

connection between the citing document and cited document. The purpose of 

citation analysis is to evaluate and interpret those references in terms of the 

types of documents, authors, institutions and the subjects etc. The citations are 

an indicator of the use of previously published documents and the relative merit 

of the cited paper. The purpose of the present study is to explore the citation 

pattern of information resources referred in Ph.D. theses submitted in the 

discipline of Commerce at Bharathidasan University, Tiruchirappalli during 

1986-2014.  

Review of Literature 

Review of related literature reveals the existence of a large number of 

bibliometric and quantitative studies on citation analysis of Ph.D. theses.  

Chikate and Patil (2008) examined citations appended to 27 theses submitted to 

university of Pune in the discipline of library and information science during 

1982 and 2005 and analyzed 6,257 citations. They found 42% of the citations 

journal articles. Three quarters of the journal articles were from LIS journals 

and the remaining from other 33 subject areas. 

Arockiasamy and Dorairajan (2015) in their study they found that the Journal 

articles were most preferred source of citations. The most frequently cited 

journal was Journal of Indian History and Journal of History of Tiruchirapalli. 

The study covers 84 doctoral theses submitted to the Department of History in 

Bharathidasan University, Tiruchirapalli. This study will serve a purpose in the 

collection development policy of the library to cater the needs of the research 

scholars. The period of the study was 1988-2011. 

Vallmitjana and Sabatywe (2008) used citation analysis as a tool for collection 

management in an academic chemistry library. The analysis covered 46 doctoral 

theses presented at the Institute Quimic de Sarria (IQS) from 1995 to 2003. The 
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results obtained from the 4,203 citations revealed that the most frequently used 

documents were scientific papers, which accounted for 79 percent of the total. 

Kumar and Mallikarjun (2011) investigated citations of 49 doctoral dissertations 

submitted to Indian Institute of Management, Ahmedabad during the period 

2004 to 2009. The study revealed that journals are the most cited sources. 

Kumar and Reddy (2012) examined citations that were used in dissertations 

submitted to the department of Library and Information Science of the Sri 

Venkateshwara University, Tirupathi during the period 2000-2007. 

Objectives of the Study 

 To determine the principal forms of literature used in Doctoral theses 

submitted in Commerce to Bharathidasan University  

 To understand the most productive guides and affiliating agencies in the 

subject of Commerce. 

 To verify the authorship pattern in citations made, most frequently cited 

journals in the theses of commerce.  

 To have a detailed analysis on citations used by the doctoral researches in the 

Bharathidasan University.  

 To know the expected level of growth of literature for Commerce subject and 

it‟s doubling time.  

 To verify the geographical distribution of research in Commerce. 

Need for the Study 

The research and publication productivity in both print and electronic form has 

given quantitative jump in both Science and Humanities literature from the 

challenge to librarian to find better ways to access the different user 

requirements. Therefore the research and publication output is expected on 

further increasing trend in the universities publication and production of quality 

documents is possible with higher stands in different areas of arts and science 

disciplines.  

Statement of the Problem 

Citation analysis is one of the techniques that give potentially valuable 

information in the management of library resources. It is also very much useful 

to understand the knowledge structure in various subjects. The theme of the 

study is under the title “Research Trends in Commerce: A Citation Analysis of 

Ph.D. Theses Submitted to the Bharathidasan University, Tiruchirappalli”. 

Methodology 

The researcher began his study with the survey of details about the subject, title; 

guide, number of pages, journals citied, books referred etc. were extracted from 

each and every thesis in the subject of Commerce submitted and available in the 

Central library of the Bharathidasan University. Since the University is being 

the hub of affiliated institutions engaging in research and hence it is appropriate 

to do the study on the theses submitted to Commerce Department of 
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Bhrathidasan University, Tiruchirappalli, and Tamil Nadu for his study. The 

study covers Ph.D. theses submitted in the subject of Commerce in 

Bharathidasan University for the award of doctoral degree.  

The period of study ranges between to 1986 to 2014 to obtain the data to 

researcher went to the University Library and gone through the theses manually 

and noted the details of citations appended to each theses and the data was 

entered in work sheet and further the details were fed into the computer in MS 

EXCEL. Various attitude of analysis include the subjects, different types of 

documents used, the ranking of documents particularly journal on the basis of 

usage.  

Scope and Limitations 

From the establishment of Bharathidasan University, Tiruchirappalli in the year 

February 1982, with the encouragement of Government of Tamil Nadu to 

affiliate many colleges, the number of colleges today affiliated is 138. The 

growth results of Arts and Science colleges in Tiruchirappalli area, the 

enormous growth of research and development by productivity, submission of 

Ph.D. theses in quite large numbers. It is also found that majority of the colleges 

affiliated by this university. This university is having more research 

departments.  

Hence the research output is impressive in these colleges. Since more number of 

theses are submitted the researcher limited his scope of the study by restrict to 

the research work done in Commerce only. The researcher has further depended 

upon the availability of the theses physically available in the library.  

Analysis 

A research publication in a university is of great importance to the promotion of 

further research. Counting, measuring, comparing qualitatively, analyzing 

quantitatively is perhaps the main tool of publication productivity. In the 

university, the output of research activities is subjected to evaluation in the 

present decade as a policy across the world. It is important to observe that the 

theses submitted to the Department of Commerce are comparatively higher than 

other departments.  

Out of 360 theses submitted by the faculty and research scholars from the 

Department of Commerce from 1986 to 2014 was carried out. While referring 

the thesis uploaded in Shodhganga, INFLIBNET site it is found that 55 theses 

were uploaded in Commerce as on 19th August 2015. Among this, 48 theses 

each were submitted in the years 2011 and 35 these were submitted in the year 

2010 and 33 theses were submitted in the years 2002, 2009 respectively. During 

the period of study only one thesis was submitted during the years 1986, 1991 

and in 1994, 4 theses was indicated in the table for the year 2014 is due to the 

fact that the theses submitted after evaluation will be given to the University 

Library and many theses were awaiting for evaluation. 
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Table 1: Trend analysis and Doubling time of  

the Research Trends in Commerce 

Year 

No. of 

Thesis 

submitted 

Cumula-

tive 

records 

W1 W2 R Mean DT 
Mean 

DT 

1986 1 1 - 0 0  0  

1987 1 2 0 0.69 0.69  1.00  

1988 1 3 0.69 1.09 0.40  1.73  

1989 1 4 1.09 1.38 0.29  2.38  

1990 1 5 1.38 1.60 0.22 0.32 3.15 1.65 

1991 1 6 1.60 1.79 0.19  3.64  

1992 3 9 1.79 2.19 0.4  1.73  

1993 2 11 2.19 2.39 0.2  3.46  

1994 1 12 2.39 2.48 0.09  0.77  

1995 11 23 2.48 3.13 0.65 0.306 1.06 2.13 

1996 3 26 3.13 3.25 0.12  5.77  

1997 2 28 3.25 3.33 0.08  8.66  

1998 7 35 3.33 3.55 0.22  3.15  

1999 13 48 3.55 3.87 0.32  2.16  

2000 7 55 3.87 4.00 0.13 0.174 5.33 5.01 

2001 11 66 4.00 4.18 0.18  3.88  

2002 33 99 4.18 4.59 0.41  1.69  

2003 12 111 4.59 4.70 0.11  6.3  

2004 16 127 4.70 4.84 0.14  4.95  

2005 17 144 4.84 4.96 0.12 0.192 5.77 4.51 

2006 14 158 4.96 5.06 0.10  6.93  

2007 25 183 5.06 5.20 0.14  4.95  

2008 19 202 5.20 5.30 0.10  6.93  

2009 33 235 5.30 5.45 0.15  4.62  

2010 35 270 5.45 5.59 0.14 0.126 4.95 5.67 

2011 48 318 5.59 5.76 0.17  4.07  

2012 32 350 5.76 5.85 0.09  7.7  

2013 6 356 5.85 5.87 0.02 0.09 34.65 15.47 

2014 4 360 5.87      

 360 360    1.20  34.44 

 

The above table indicates the Relative Growth Rate and also the doubling time 

for further growth. It could be observed by the Relative Growth Rate for all the 

theses submitted in Commerce have decreased from 0.69 in 1986 to 0.62 in 

2013, the mean Relative Growth Rate for the periods 1991 to 1995 and 2010 to 

2013 are 0.30 and 0.09 respectively. The overall study period has witnessed a 

mean Relative Growth Rate as 1.20 Contrastingly the doubling time for 

research productivity in Commerce has increased from 1.00 in 1987 to 34.65 in 
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2013 the mean doubling time for research publication for the year 1990 was 

1.65 and it has increased to 15.47 in the year 2013. In general the research 

output in Commerce has shown a declining trend as for as publications 

concerned inversely Doubling time has increased progressively. 

Table 2: Ranking of Guides in Commerce 

Guide Name Thesis Rank 

Dr. Hariharan, (National College) 34 1 

Dr. Shaik Mohamed (Jamal Mohammed College) 21 2 

Dr. Rajkumar.S (Naina Mmohamed College) 17 3 

Dr. Nazer.M (Khadir Mohideen College) 15 4 

Dr. Sekar S (Urumu Dhanalakshimi College) 14 5 

Dr. Srinivasan T (A V C College) 13 6 

Dr. Subramani N (Urumu Dhanalakshimi College) 12 7 

Dr. Nakiran S (TBML College) 11 8 

Dr. Suriyamurthy (J J College of Engn. and Technology) 11 8 

Dr. Mubarak Ali L (Jamal Mohammed College) 10 10 

Dr. Frank Ratnakumar (Bharathidasan University) 9 11 

Dr. Selvaraj V (Nahru Memorial College) 9 11 

Dr. Victor Louis Anthuvan (St.Joseph‟s College) 9 11 

Dr. Ganesan (Poompuhar College) 8 14 

Dr. John G (St. Joseph‟s College) 8 14 

Dr. Alexander Pravin Durai (St. Joseph‟s College) 7 16 

Dr. Francis Gnanasekar (St.Joseph‟s College) 7 16 

Dr. Mohamaed Mohideen M (Khadir Mohideen College) 7 16 

Dr. Mohan S (SKSS Arts College) 7 16 

Dr. Cristy Selvarani D (Urumu Dhanalakshmi College) 6 20 

Dr. Joseph Xavier S (St.Joseph‟s College) 6 20 

Dr. Savarimuthu(TBML College) 6 20 

Dr. Seenivasan K (Bharathidasan University) 6 20 

Dr. Selvachandran M (ADM College) 6 20 

  

It is very important to understand the research guides who have guiding the 

scholars to complete their work within the period. The above table shown the 

guide wise distribution of PhD theses in the subject of Commerce Out of 360 

theses submitted by the scholars 34 PhDs theses were guided by Dr.Hariharan 

of National College, occupying the first rank. Next to him Dr.Shaik Mohamed 

of Bharathidasan University helped his 21 scholars to submit the theses in this 

University occupying the Second Rank. Dr. Raj Kumar of National College, of 

the Department of Commerce have supervised and guided 17 scholars ranked in 

third position. Dr.Sekar guided 14 scholars and Dr. Srinivasan guided for 13 

scholars were helped to complete their research work.  
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Table 3: Ranking of cited journals in Commerce 

Journal Name Theses Rank 

The Economic Time 52 1 

Economic and Political Weekly 46 2 

Southern Economist 31 3 

Indian Journal of Agricultural Economics 28 4 

Indian Development report 22 5 

The Management Accountant 20 6 

Indian Journal of Political Science 18 7 

Yojana 13 8 

Indian Co-operative review 11 9 

Kurukshetra 11 9 

Kisan World 11 9 

Health Technology Assessment 10 12 

International Journal of bank marketing 10 12 

Journal of Productivity 10 12 

Journal of applied psychology 9 15 

Marketing Management 9 15 

Indian Journal of Industrial relations 8 17 

Journal of rural development 8 17 

Journal of Marketing Management 6 19 

Financial Management 6 19 

Tourism policy 6 19 

Transport Policy 5 20 

The Hindu Survey 5 20 

The Journal of Insurance 5 20 

 

With reference to Broadfords‟ law, most of the articles on a certain subject are 

published in a few numbers of journals. The analysis of the studied references 

reveals that core journals referred in most of the theses in Commerce are listed 

in the table. It is found that the maximum of 52 theses were used the citations in 

the journal, “Economic Times” occupied the first rank in the list. It is also found 

that Economic and Political Weekly was cited in 46 theses placed in the second 

rank.31 theses were used the citations of the journal of Southern Economist 

occupied the third rank in the list of journals 

Indian Journal of Agricultural Economics with the use of its articles in 28 theses 

was placed and occupied fourth rank. Indian Development Report and other 

journals are placed in few theses. It is inferred that 360 theses analyzed in the 

subject Commerce used only 20 core journals repeatedly in its citations. Thus 

the Bradfords‟ law of scattering is proved. 
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Table 4: Author wise distributions of Citations in Commerce 

S. No. No. of Authors No. of Citations Percentage 

1. One Author 12144 53.55 

2. Two Authors 6521 28.55 

3. Three Authors 3124 13.77 

4. Four Authors 633 2.79 

5. Five Authors 132 0.58 

6. More than Five Authors 121 0.53 

 Total 22675 100.00 

It is obvious from the above table that single authored citations with 53.55 

percent. Next to this, 28.55 percent of the citations were available in the two 

authors in the references of theses submitted in the Commerce department of 

Bharathidasan University. It is also found that 13.77 percent of the citations 

were made by three authors. Rest of the citations was made by more than three 

authors. To analyses the nature of researcher‟s participation in research activity, 

the author productivity is tested. In this context, the researcher aims at analyzing 

the degree of collaboration in the references cited in the theses submitted.  

Table 5: Degree of Collaboration in Commerce 

S. No. No. of Authors No. of Citations Percentage Cum 

1. Single Author 12144 53.55 53.55 

2. Multi Authors 10531  46.45 100.00 

 

Total 22675  100.00  

Various methods have been proposed to calculate the degree of research 

collaboration. Here in this study the formula proposed by Dr.Subramaniyam 

(1983) has been used. 

 The Degree of collaboration C =   

Where, C = Degree of collaboration 

Nm = Number of multi authored papers in the discipline 

Ns = Number of single authored papers in the discipline. 

Here Nm = 10531 

Ns = 12144 

C =  =  = 0.46 

It is found that the nature of dominance of sole authorship over the joint 

authorship. Thus the degree of collaboration for the thesis submitted in the 

Department of Commerce, Bharathidasan University for the references made is 

analyzed. 
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Table 6: Form-wise distribution of Citations in Commerce 

Document Type Sum % 

Reference Book 16770 46.50 

Conference Proceeding 1919  5.32 

Government Report 3479  9.64 

National Journal 7979 22.12 

International Journal 4236 11.74 

Thesis referred 1680  4.68 

Total  36063  100.00 

It is obvious from the above table that the books contribute the highest number 

of citations accounting for 46.50 percent. Indian Journals are the second highest 

group accounting for 22.12 percent. International Journals are the third highest 

accounting for 11.74 percent. Government Reports accounting for 9.64 percent 

in total citations is fourth place. 

Table 7: Distributions of illustrations used in theses of Commerce 

Document Type Citations Percentage 

Tables 26736 78.03 

Figures & Graphs 4759 13.89 

Photos 744 2.17 

Maps 2022 5.91 

Total 34261 100.00 

It is found from the table that maximum numbers of tables were used as the 

Illustrations made for analyzing the research theses in Commerce submitted in 

Bharathidasan University. The maximum of 78.03 percent of the Illustrations 

were explained through the tables. And next to this, 13.89 percent of Figures 

and graphical representations were explained. It is also found that 5.90 percent 

of the illustrations were made through the Maps attached in the theses. Only 

2.17 percent of the theses were illustrating the details with Photographs. 

Table 8: Chronological Distribution of Citations in Commerce 

Year No. of Citations Percentage Rank 

1986-1995 3225 10.65 3 

1996-2004 12101 39.96 2 

2005-2014 14953 49.39 1 

Total 30279 100.00 
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The above table explains the chronological distribution of citations made in the 

PhD thesis submitted by the scholars in the Department of Commerce, 

Bharathidasan University. The total periods were divided in 3 different periods 

as 1987 to 1995, 1996 to 2004, and 2005 to 2014. Among the different periods 

most, of the references made during the period of 2005-2014 stood in first rank 

where 49.39 percent of the citations were published. Next to this 39.96 percent 

of the articles published and references were made during the period 1996 to 

2004. Publications during the period of 1987 to 1995 with 10.65 percent of the 

references were made in the theses submitted in the Department of Commerce. 

It is inferred that the latest Publications were cited in the maximum number of 

(49.39%) Commerce Theses submitted. 

Table 9: Geographical distributions of theses submitted in Commerce 

Place No. of theses Rank Percentage 

Trichy 150 1 41.66 

Tanjore 50 2 13.88 

Tamilnadu 42 3 11.66 

Chennai 15 4 4.16 

Nagapattinam 11 5 3.05 

Pondicherry 10 6 2.77 

Karur 8 7 2.22 

India 7 8 1.94 

Pudukottai 7 8 1.94 

Coimbatore 5 9 1.38 

Poraiyar 5 9 1.38 

Kerala 4 10 1.11 

Kumbakonam 4 10 1.11 

  

Geographical analysis of distribution of thesis provides information of the range 

of areas studied active in the field and their relative work. It was found in this 

present study that the maximum of 150 theses (41.66 percent) analyzed the 

various Commerce indicators of Trichy area ranked in first place. Next to this, 

50 theses studied about the Thanjavur area occupies second place. Thesis 

concentrated on Tamilnadu ranks third place with 42 PhD theses. 

Findings 

 The study reveals that journal articles were the most preferred sources of 

citations. 

 Authorship pattern indicates that single authored articles were cited mostly. 

 Books published from India are more referred than the other countries. 

 In the discipline of Commerce, St. Joseph‟s College, Tiruchirappalli and 

Bharathidasan University, Trichy is producing more number of Ph.D.s 
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 The mean relative growth rate for the theses submitted in Commerce is 1.20 

and the mean doubling time is 34.44. There is an increasing trend in the 

productivity of Commerce research. 

 It is obvious from the above table that the books contribute the highest 

number of citations accounting for 46.50 percent. 

 It is found from the table that maximum numbers of tables were used as the 

Illustrations made for analyzing the research theses in Commerce submitted 

in Bharathidasan University. The maximum of 78.03 percent of the 

Illustrations were explained through the tables.  

 It was found in this present study that the maximum of 150 theses (41.66 

percent) analyzed the various Commerce indicators of Trichy area ranked in 

first place. 

Conclusion 

In this paper, an effort has been made to analyze the bibliographical details of 

the theses submitted to the Bharathidasan University, Tiruchirappalli It is 

suggested that the University has to improve the infrastructure facilities and 

motivating the research scholars to produce more number of papers in reputed 

and peer reviewed journals and also to encourage them to submit their theses by 

completing the research work in time. 
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On Cyclical Cauchy Sequences of Cyclically Proximal Sets 
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1.  Introduction and Preliminaries 

In [9] Rafael introduced the notation called proximally complete pair of subsets 

of a metric space, which weakens the notion of UC property and cyclical 

completeness introduced by Karpagam [5] in the theory of Best proximity 

points. In [9] the authors also shown that every pair of non-empty closed 

convex subsets of a uniformly convex banach space (or boundedly compact 

subsets of a metric space) is proximally complete. In [8] the cyclical proximal 

property says that if there exists xi ∈ Ai, for 1 ≤ i ≤ p such that xi = xi+p for all     

i = 1, 2, · · · , p whenever ),(|||| 11 iiii AAdxx . 

For a pair of subsets ),( 1ii AA , for i = 0, 1,... p–1, where 0AAp . 

Let  ),(),(:{ 11
0

1 iiii
AAdyxdAyA  for some iAx  

    and ),(),( 21 ii AAdzyd for some }2iAz

 

 

Definition 1.1 

Let 110 ,...,, pAAA  be a non-empty subsets of a metric space X.  

A sequence  0nnx in i
p
i

A
1
0

 , with 

11)1(1111 ...,,,... pnppnppn AxAxAxAx  

for 0n , is said to be a cyclical Cauchy sequence iff for each pair ),( 1ii AA

and any 0  there exists an Nn such that  

),(),( 1121 iipkpk AAdxxd  for Nkk 21, . 

Definition 1.2 

The p-sets 110 ,...,, pAAA  of metric space is proximally complete iff for every 

cyclically Cauchy sequence i
p
inn Ax

1
00  , the sequence ,, 1pnpn xx

..., 1)1(npx  have convergent subsequences in 110 ,...,, pAAA  respectively. 

Definition 1.3 

[6] Let (X, d) be a metric space and let pAAA ,...,, 21  be non-empty subsets           

of X. If i
p
ii

p
i

AAT
11

:   is a p-cyclic non-expansive maping, then 

),(...),(),( 21211 AAdAAdAAd iiii  for i = 1, 2,..., p. 
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Definition 1.4 

[8] The non-empty subsets pAAA ,...,, 21  of a metric space X said to satisfy 

cyclical proximal property if there exists iAx1  for all pi1 such that 

pii xx  for all i = 1, 2,..., p  whenever ),(|||| 11 iiii AAdxx . 

Lemma 1.5 

[1] Let A be a non-empty closed and convex subset and B a non-empty and 

closed subset of a uniformly convex Banach space. Let }{ nx and }{ nz be 

sequence in A and }{ ny be a sequence in B satisfying.  

i) );,(|||| BAdyz nn   

ii)  For every 0  there exists N0N such that for all ,0Nnm

),(|||| BAdyx nm . Then for every 0 , there exists N1 such that  

|||| nm zx  for all 1Nnm . 

Definition 1.6 

[7] Let A and B be non-empty subsets of a metric space X. (A,B) is said to 

satisfy property UC iff whenever }{ nx and }{ nz are sequences in A and }{ ny is 

a sequence in B such that ),(),(lim BAdyxd nnn  and 

),(lim nnn yzd = ),,( BAd  then 0),(lim nnn zxd . 

Lemma 1.7 

Every cyclical Cauchy sequence is bounded. 

Proof 

Let 0nnx  be a cyclical Cauchy sequence in i
p
i

A
1
0

 . Therefore, there 

exists NN  such that 

1),(),( 11 iipNpn AAdxxd , for all Nn . 

Therefore, ),( 1 rxBx pNpn for all Nn , where 

1),(),,(),...,,(),,(max 11121 iipNpNpNppNp AAdxxdxxdxxdr  

Then rxxd pNpn ),( 1  for Nn . 

Which implies pnx  is bounded. 

Similarly 1)1(21 ,...,, nppnpn xxx  are also bounded. 
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2.  Main Results 

Theorem 2.1 

Let 1, ii AA  be a proximally complete pair in a metric space X. Therefore 

0
iA is non-empty iff there exists a cyclical Cauchy sequence in i

p
i

A
1
0

 . 

Proof 

Let nx be a cyclical cauchy sequence: then there exist ,
kpnx  ,1kpmx

1)1(2 ,...,
jkpkpi xx

 
convergent subsequences of ,pnx ,1pnx

,2pnx ..., 1)1(npx  converging to ,...,,, 221100 AxAxAx  

11 pp Ax respectively. Hence 

 ),()(lim),(),( 101,1010 AAdxxdxxdAAd
kpmkpnk  

and 

 
),()(lim),(),( 212,12121 AAdxxdxxdAAd

kpikpmk  

Therefore 
0
11 Ax . 

Similarly 
0
ii Ax for all i = 0, 1,..., p–1. 

Theorem 2.2 

Let 110 ,...,, pAAA be subsets of a metric space X. If  ),( 1ii AA is proximally 

complete, then 1,...,1,0,0 piAi  are closed subsets of X. 

Proof 

Let 1
1 Axn such that Xxxn

1
, 1

1
2

2 ,,..., p
p
np

p
nn AxAxAx

 

such that 

),(),(),...,,(),(),,(),( 01
1

32
32

21
21 AAdxxdAAdxxdAAdxxd p

p
n

p
nnnnn  

For Nn , 

pmnx

pmnx

pmnx

y

p
m

m

m

n

for ,

2for ,

1for ,
2

1
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Then 

  ),(),( 1
1 m

p
npmpn xxdyyd

 

   
),(),(),( 111 p

nnnm xxdxxdxxd  

which tends to ),( 10 AAd  and 

 
),(),( 21

21 mnpmpn xxdyyd
 

       
),(),(),( 2111

mmmn xxdxxdxxd  

which tends to ),,( 21 AAd as nm, .  

Hence ny  is a cyclical Cauchy sequence. Since ),( 1ii AA is proximally 

complete, ,..,,, 321
nnn xxx 1p

nx p
nx

 
have convergent subsequences which 

converges to pppp AxAxAx ,,..., 1111  
respectively. 

Hence ,1xx  so ),(),( 100 AAdxxd and ),(),( 212 AAdxxd which 

implies 
0
1

A  is closed. Similarly 
0
iA

 
for i = 0, 1,..., p  are closed. 

Theorem 2.3 

Any non empty, closed and convex pair ),( 1ii AA in a uniformly convex 

Banach space is proximally complete. Furthermore, for any cyclical Cauchy 

sequence },{ nx  sequences }{},...,{},{},{ 1)1(21 nppnpnpn xxxx converges 

to 1210 ,...,,, pxxxx respectively, with ),(),(),( 322110 xxdxxdxxd ... 

= ),(),( 11 iipp AAdxxd . 

Proof 

Let }{ nx be a cyclical Cauchy sequence in i
p
i

A
1
0

 . Suppose }{ pnx is not a 

Cauchy sequence. Therefore, there exists 00  and subsequences }{ pnkx

and }{ pmkx of }{ pnx such that 0),(
kpmkpn xxd for all Nk .  

One can also observe that   

),(),( 101 AAdxxd
kpkpn  and ),(),( 101 AAdxxd

kpkpm  as k .  
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Recalling Lemma 1.5, we reach the contradiction that there exist N1N  such 

that 0),(
kpmkpn xxd  for all Nk . 

Hence }{ pnx converges to a point .00 Ax   

Similarly 111)1(222111 ,...,, ppnppnpn AxxAxxAxx  

and that 

);,(),(lim),( 10110 AAdxxdxxd pnpnn  

);,(),(lim),( 212121 AAdxxdxxd pnpnn  

   
  

),(),(lim),( 101)1(1 pnppnnpp AAdxxdxxd . 

References 

 [1] A. Anthony Eldred, P. Veeramani, Existence and convergence of best proximity 

points, J. Math. Anal. Appl. 323(2006), No. 2, 1001-1006. 

 [2]  Calogero Vetro, Best proximity points: Convergence and existence theorem for p- 

cyclic mappings, Nonlinear Analysis, 73 (2010) 2283-2291. 

 [3]  C.Di Bari, T.Suzuki, C. Vetro, Best proximity points for cyclic Meir-Keeler 

contraction, Nonlinear Analysis, 69(2008) 3790 -3794. 

 [4]  Kirk, WA, Srinivasan, PS, Veeramani, P: Fixed points for mapping satisfying 

cyclical contractive condition. Fixed Point Theory. Appl. 13 , 99-105 (2012). 

 [5]  S.Karpagam, S.Agrawal, Existence of best proximity point theorems of p-cyclic 

contrac- tions, Fixed Point Theory Appl. 2009(2009)Article ID 197308. 

 [6]  S.Karpagam, S.Agrawal, Best proximity point theorems for p-cyclic Meir -Keeler 

contrac- tions, Fixed point theory Appl. 2009(2009) Article ID 197308. 

 [7]  T.Suzuki, M. Kikkawa, and C. Vetro, The existence of the best proximity points in 

metric spaces with the property UC, Nonlinear Analysis. 71(2009), 2918- 2926. 

 [8]  Maria Felicit, A.Anthony Eldred, Best proximity points for cyclical contractive 

mappings, Applied General Topology. 16, no; 2(2015), 119- 126. 

 [9]  Rafael Espinola. G. Sankara Raju Kosuru. P. Veeramani, Pythagorean Property 

and Best Proximity Point Theorems, J OptimTheory Appl (2015) 164:53-550. 

 

______ 

 

 

 

 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~123~ 

Growth, spectral, optical and thermal properties of nonlinear optical 

sodium para-nitrophenolate dihydrate single crystals 
______ 

S. Selvakumar and A. Leo Rajesh
  

Department of Physics, St. Joseph‟s College (Autonomous), Tiruchirappalli  

___________________ 

1.  Introduction 

Nonlinear optical (NLO) materials play a vital role in fast developing fields, 

such as photonics and optoelectronics [1]. The organic crystals have large 

nonlinearity but they have poor mechanical and thermal stability [2]. Inorganic 

crystals have excellent mechanical and thermal properties but possess relatively 

modest optical nonlinearity because of the lack of extended π-electron 

delocalization [3]. Due to the above reason, investigations have been made on 

semi organic crystals which have combined properties of both organic and 

inorganic crystals and it is more suitable for device fabrication. The organic 

ligand (nitrophenoxy ion) is ionically bonded to the metal ion (inorganic host) 

to impart improved mechanical and thermal properties [4]. In semi-organic 

compounds, metal centers can act as both donors and bridging moiety in D-π-A 

system [5]. The metal–ligand bond is expected to display large molecular 

hyperpolarizablity due to the transfer of electron density between the metal 

atom and the conjugated ligand system [6]. Hence, investigations have been 

made on semi-organic crystals that have both organic and inorganic properties 

which is more suitable for device fabrication [7]. During the past few decades, 

researchers have shown much interest in the nitro phenol family of crystals due 

to their intensive applications in the field of opto-electronics [8]. Para-

nitrophenol is found to be a best proton acceptor for the metallic hydroxide 

complexes [9]. The crystals structures of sodium para-nitrophenolate dihydrate 

single crystal were reported by Minemoto et al [10]. In the present work, we 

have report that the synthesis and growth properties of sodium 

paranitrophenolate dihydrate single crystal. The grown crystal is subjected to 

powder X-ray diffraction analysis, DRS-UV analysis, FTIR, Micro-Raman 

spectral studies, TG-DTA and SHG studies. 

2.  Experimental  

2.1  Synthesis of material  

The analytical grade para-nitrophenol and sodium hydroxide were taken in 

stoichiometric ratio of 1:1 and the chemical reaction is given below: 

C6H5NO3 + NaOH + H2O  NO2-C6H4-ONa.2H2O 

The purity of the synthesized salt was further increased by successive 

recrystallization process using double distilled water. The resultant solution was 

completely stirred to obtain a homogenous solution and filtered using Whatman 

filter paper and kept it in a beaker for slow evaporation. The yellow color 
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crystal of dimensions with 10  5  2.4 mm
3 

was obtained after a period of 20 

days and the photograph of the as grown crystal is shown in Figure 1. 

 

 

 

 

 

 

 
Fig. 1: Photograph of as grown NPNa crystal3.  Characterization 

X-ray diffraction pattern of the grown crystal was recorded by D8 Advance X-

ray diffractometer with Cu K  radiation ( =1.5406Å) and operated at 40KV 

and 100 mA. The optical measurements were carried out by recording the 

transmission and absorbance spectra of the samples using Perkin- Elmer lambda 

950, double beam UV-visible spectrophotometer. The presences of various 

functional groups are collected by FTIR spectrum using Bruker-Vertex 70 

spectrometer. The Micro-Raman of the NPNa crystal was recorded for the 

wavelength region of 400-1100cm
-1

 using Jobin -Yvon Horibia (LABRAM- 

HR-800) spectrometer, which uses Ar
+
 laser (488 nm wavelength, 10mW 

power) as excitation source. Thermal properties of grown crystals were studied 

by using the instrument SDT Q600 V20.9 BUILD 20. The second harmonic 

generation (SHG) efficiency test was performed by Kurtz-Perry powder 

technique. 

4.  Results and Discussion 

4.1  Powder X-ray diffraction 

The X-ray diffraction pattern of the sodium para-nitrophenolate dihydrate 

crystals are shown in Figure 2(a) and (b) using water and methanol respectively.  

a)     b) 

 

 

 

 

 

 

Fig. 2. Powder XRD pattern of NPNa crystals (a) Water and (b) Methanol 
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The sample was scanned over the 2  range between 10  and 60  at a            

scan rate of 1 /min. The 2  values and corresponding X-ray intensities 

diffracted by various planes are observed. The well-defined peaks reveal that 

the grown crystals are of good crystalline quality. The obtained lattice 

parameters that are shown in table 1 and confirms of that the grown crystals 

belong to orthorhombic system with the space group Ima2 and are consistent 

with the results reported using the single crystal X-ray diffraction. These data 

are in good agreement with the earlier reported data [2].  

Table 1: Lattice parameter values of sodium  

para-nitrophenolate dihydrate crystal 

Lattice parameter a (Å) b (Å) c (Å) 

Reported [2] 6.8920 19.6920 6.4390 

Calculated (water) 6.8826 19.7249 6.4547 

Calculated (Methanol) 6.8510 19.7817 6.3701 

 

4.2  DRS –UV spectral studies 

The UV analysis of grown single crystals was carried out between 200 and 

2200nm using DRS-UV-Visible spectro-photometer. The absorption and 

transmittance spectra obtained are shown in figure 3 (a) and (b). When the 

absorbance is examined from longer to shorter wavelength, enhanced absorption 

is observed between 1400 and 2000 nm.  

a)                                                              b) 

 

 

 

 

 

 

 

 

Fig. 3. The DRS-UV spectrum of NPNa crystals 

(a) Absorption (b) Transmittance 

The absorptions in these regions are due to overtones of some fundamental 

vibrations of para-nitrophenolate. Between the visible regions the material is 

observed to be highly transparent and important for crystals possessing NLO 

properties. The lower cut-off wavelength of the crystal in which the 

transmittance falls to zero is found to be at 492 nm [11].  
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4.3  FTIR spectral analysis  

The FTIR spectrum of sodium para-nitrophenolate dihydrate single crystal 

recorded between 450 and 4000 cm
-1 

using the KBr pellet technique by a bruker, 

vertex 70 FTIR spectrometer and the resultant spectra are shown in Figure 4 (a) 

and (b) using water and methanol respectively. The broad band at 3253 and 

3293cm
-1

 corresponds to O-H stretching mode of vibration respectively. The 

C=O stretching vibrations were absorbed at 1851cm
-1 

in both water and 

methanol spectrum.  

The peaks at 1479 and 1470 cm
-1

 represent aromatic ring skeletal vibrations. 

The presence of NO2 stretching vibration is observed at 1305cm
-1

. The band at 

844 and 854 cm
-1

 corresponds to C-H in-plane bending. The hydrate of sodium 

metal ion in the lattice of the crystal is found below 500 cm
-1

 [12-15].  

  a)                                                              b) 

 

 

 

 

 

 

 

Fig. 4. FT-IR spectrum of NPNa single crystals. (a) Water (b) Methanol 

4.4  Micro-Raman analysis 

To confirm the various functional groups of the Micro-Raman spectrum of the 

grown sodium para-nitrophenolate dihydrate single crystal have been carried 

out in the wavelength region of 400-1100cm
-1

 using Jobin -Yvon Horibia 

(LABRAM-HR-800) spectrometer, which uses Ar
+
 laser (488 nm wavelength, 

10mW power) as excitation source. The room temperature Micro-Raman 

scattering results of NPNa single crystal is shown in Figure 5. 

The observed band at 844 and 854cm
-1

 shows the C-H deformation that 

Benzene ring containing two adjacent H atoms. The C-OH stretching vibrations 

were absorbed at 1116 and 1117cm
-1

.   

The peak at 1581 and 1589cm
-1

 represents NO2 stretching vibration. The 

presences of aromatic ring skeletal vibrations are observed at 1591 and 1596 

cm
-1

. The excitation wavelength of sodium atom is confirmed by the band at 

390 and 395cm
-1 

[16-17]. 

 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~127~ 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Micro-Raman spectrum of NPNa single crystals 

4.5  Thermal analaysis 

TGA and DTA analysis of NPNa crystal was carried out between room 

temperature and 400
 
˚C at a heating rate of 10

o
C/minute in the nitrogen 

atmosphere using the instrument SDT Q600 V20.9 BUILD 20.  

The respective thermogram (TG-DTA and DSC) curves are given in Figure 6.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 6. TG-DTA-DSC curve of NPNa 

The TGA curve of NPNa crystal reveals that there is a weight loss of 

34%between 137.5 and 231.25˚C in the TGA curve coincide with the 

endothermic DTA peak at 150˚C. This could be attributed to the loss of lattice 

water. Another sharp and major weight loss of 40% occurs at 337˚C confirms 

the sharp exothermic peak at 338˚C indicating the complete decomposition of 
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the material. The thermal analysis of NPNa indicated that there is no phase 

transition. Hence NPNa crystal can be exploited for device fabrication between 

room temperature and 137˚C. 

4.6  Second harmonic generation  

The experiment of second harmonic generation efficiency was performed using 

Kurtz-Perry powder technique [18] with Nd: YAG laser source of Wavelength 

1064 nm. The grown crystal of NPNa crystal was crushed to fine powder. A 

high intensity laser radiation was passed through the sample. The SHG was 

confirmed by the emission of green radiation. The intensity of the SHG output 

was compared with that of KDP. The SHG efficiency of NPNa crystal was 1.2 

times that of KTP. 

5. Conclusion  

Good optical quality crystal of sodium para-nitrophenolate dihydrate having 

dimensions of 10 × 5 × 2.4 mm
3
 have been grown successfully with in a period 

of 20 days by slow evaporation technique. Lattice parameters were evaluated by 

powder X-ray diffraction technique which has confirmed that the grown crystal 

belongs to the orthorhombic crystal with space group Ima2. The optical study 

shows that NPNa single crystal was optically transparent in the entire visible 

and near IR region with lower cut-off wavelength 492nm. The FTIR and Micro-

Raman spectrum confirmed the functional group presence in the compound. 

TG-DTA and DSC studies reveal that the NPNa crystals have good thermal 

stabilities. The SHG efficiency of the grown NPNa single crystal was 1.2 times 

greater than that of KTP crystals. Owing to its transparency, molecular strength 

and noncentrosymmetric structure, NPNa crystal is considered as a promising 

material for NLO applications.  
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Introduction 

The natural back ground radiation comes from the primordial radionuclides 

present on earth, forms the terrestrial component and radiation from cosmic rays 

are the extra-terrestrial ones that prevails everywhere [1]. More than 3.5 billion 

years ago,the natural background radiation was three times greater than the 

present level [2]. The natural material such as sand, soil, cement, bricks etc., are 

used for the construction purposes that have different amount of radioactive 

isotopes [3]. Long and short exposure of radiation causes health issues in human 

beings. Of these radiations, alpha particles are considered to be more carcinogen 

than gamma radiations [4]. 
222

Rn, a daughter product of 
226

 Ra which is also a 

daughter product of 
238

 Uranium, a long lived alpha emitter contributenearly 50 

% of radiation to the living organisms [5]. The daughter products of radon (
222

 

Ra) a short lived gas (3.825 days) decays to 
214

Po, 
214

Pb, 
214

Bi and
218

 Po causes 

respiratory problem through inhalation [6, 7]. Radon as an inert gas in the 

environment is naturally present in the atmosphere, soil and dissolved forms in 

water [8]. The assessment of population exposure to the radon gas present 

naturally in the building materials provides us the information of the 

radionuclides present in the environment. The source of indoor radon is mainly 

due to the soil construction material, its topography, characteristics of the soil 

and climatic conditions [9]. The concentration of radon gas depends on the rate 

of diffusion in soil and air and may vary with time both diurnally and seasonally 

[10]. Radon gas enters the dwelling by convection via utility access points, 

cracks and openings. The amount of radon is due to the presence of 

radionuclides in the surrounding environment such as ventilation, topography of 

the buildings, sanitary fittings etc., there would be a considerable amount of 

radiation in low ventilation areas [11,12].  

A numerous work had been done for the estimation of radon gas from buildings 

materials like sand, soil, bricks, cement etc. Rocks are the poor emitters of 

radon gas except granite that has an emanation factor of greater than 10% of 

other materials but very low for tiles and clay bricks baked under high 

temperature [13]. The lung cancer is caused mainly due to the indoor radon gas 

next to smoking [WHO, 2003] and the national reference level of radiation was 

200 Bq m
-3

[14]. Since the exposure of radon to the public in residential 

buildings provides evidence that the lung cancer can be commonly found at 

even at low radon levels and hence the reference level was reduced to 100            

Bq m
-3 

[WHO, 2009]. Radon and its progenies deposit on the bronchio-

pulmonary tree as solids causing cancer [15]. Based on the health effects of 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~131~ 

radon and its progenies an environmental monitoring is done in the city of 

Tiruchirappalli, Tamil Nadu, India using LR-115, Type II, Dosirad films. 

Materials and methods 

SSNTD (Solid State Nuclear Track Detector) is an effective tool to measure the 

aerosols by track density. LR- 115, a non-strippable film of 12 µm red cellulose 

nitrate is (high energy alpha particle between 2-4 MeV causes tracks in the film) 

pasted on to a 100µm clear inert polyster base is used in the experiment. The 

Dosirad, type II, LR-115 fims were cut to a size of 1x1 cm
2
. These films were 

attached to a cardboard to be exposed to the environmental radiation and was 

made to hang at a distance of 1m from the walls and ceiling so as to avoid the 

direct exposure of radiation from the construction materials. They were hung for 

a period of three months and left undisturbed. The alpha particle in the air 

causes a localized damage to the molecular structure of cellulose nitrate. The 

films were then etched with 2.5 N of NaOH solution maintained at a 

temperature of 60˚ C for about 90 minutes. They were washed with distilled 

water to remove the colloids struck on the sheets. Under careful observation the 

film is separated from polymer sheet and the subjected to a spark counter (PSI-

SCI). The counts in the spark counter gave the number of tracks formed by the 

alpha particle.  

Study area 

Tiruchirappalli city being the fourth largest municipal corporation in Tamil 

Nadu has a population of 847,387 (2011, census). The measurement of 

radiogenic gases were done by using SSNTD films in the dwellings of the city. 

All the samples were hung in the first floor of the buildings in living rooms. The 

buildings were of concrete flooring and some of the roofing were of concrete 

and asbestos sheets. The raw materials used for the construction of the 

dwellings were obtained from the surroundings and the sand from the Cauvery 

river beds. The houses had a normal ventilation condition. The film was hung at 

21 different dwellings in the city and was left undisturbed for a period of three 

months.  

Results and discussion 

The study of radon and its progenies that is present naturally in the environment 

and its distribution makes us to predict the amount of radiation exists in the 

surroundings. The buildings materials in the dwellings too contribute to the 

radon gas inside the room. The poaching of aerosols in air is an important factor 

as it causes mutations in DNA of living organisms. Table 1 shows the 

concentration of radon and annual effective dose rate of radon and its progeny 

in the dwellings of Tiruchirappalli city, Tamilnadu, India.   21 places have been 

selected in the city and SSNTD films were hung for a period of three months 

and the films are etched and counted using spark counter. 

From the track density, the concentration of radon was calculated using the 

sensitivity factor of radon and it was determined from controlled experiments 
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and found to be 0.020 Tr cm
-2

 d
-1

 (Bqm
-3

)
-1

. The concentration of radon and its 

progeny is calculated from the equation 1.  

 Cr (Bqm
-3

) = Tm/ (d x Sm)  (1) 

where Cr is the concentration of radon, Tm be the track density in the cellulose 

nitrate film, d is the exposure time of the films in the environment and Sm be 

sensitivity or calibration factor of the membrane. The concentration of radon 

gas and its progenies ranges from 10.50 Bqm
-3

 to 32.70 Bqm
-3

with an average 

of 23.39 Bqm
-3

. The concentration of aerosols is high at the location site S19 

which is due to poor ventilation. The variation of values in the city at the spots 

are given in Table 1.  

Table 1. Indoor radon levels and annual effective dose rate in  

Tiruchirappalli city dwellings 

S. No. 

Indoor 

Concentration 

(Cr) (Bq/m
3
) 

Annual 

Effective dose 

(mSv) 

EECRn 

(Bq/m
3
) 

PAEC 

(mWL) 

S1 19.44 0.48 7.77 0.62 

S2 21.66 0.54 8.66 0.69 

S3 28.33 0.71 11.33 0.9 

S4 15.00 0.37 6.0 0.48 

S5 13.88 0.34 5.55 0.44 

S6 32.70 0.82 13.08 1.04 

S7 17.70 0.40 7.08 0.56 

S8 21.66 0.54 8.66 0.69 

S9 10.50 0.26 4.20 0.33 

S10 19.44 0.48 7.77 0.62 

S11 22.73 0.57 9.09 0.72 

S12 32.38 0.81 12.95 1.03 

S13 27.52 0.69 11.0 0.88 

S14 21.94 0.55 8.77 0.71 

S15 26.73 0.67 10.69 0.85 

S16 18.27 0.46 7.30 0.58 

S17 32.65 0.82 13.06 1.04 

S18 27.54 0.69 11.01 0.88 

S19 33.71 0.84 13.48 1.06 

S20 17.62 0.44 7.04 0.56 

S21 29.80 0.75 11.63 0.96 

Maximum 32.70 0.82 13.08 1.06 

Minimum 10.50 0.26 4.2 0.33 

Average  23.39 0.58 9.35 0.74 

The range of distribution varies due to the type of flooring and the ceiling of the 

dwellings and also the place where it was hung. The annual effective dose 

(AED) due to radon and its progeny in the houses of study area was calculated 
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from the radon concentration to assess the variability of expected radon 

exposure to the public. The amount of aerosols depends on the temperature and 

the climatic conditions. AED is calculated from the Equation 2.  

Annual Effective Dose =  

 Cr (Bq m
-3

)  0.09  7000 h  40 nSv (Bq h m
-3

)
-1

  (2) 

where Cr is the average concentration of radon in the study area and 0.46 be the 

equilibrium factor for radon and its progenies for Indian dwellings. The annual 

effective dose rate varies from 0.26 mSv to 0.82 mSv. The average annual 

effective dose is 0.58 mSv which is low compared to the standards. An effective 

dose rate of 3-10 mSv has been proposed by ICRP and a range from 200 to 600 

Bqm
-3

 for the action level of radon activity [17]. The present study had been 

compared with the indoor levels of radiation from the states Haryana, Kerala, 

Uttar Pradesh, Rajasthan, Punjab, Uttaranchal and Arunachal Pradesh in India 

and the values obtained from the present work lie below the range [11,16,19]. 

Potential alpha energy concentration is the sum of the potential energy of all the 

daughter atoms present in a unit volume of air. The inhalation exposure to 

individuals is expressed by potential alpha energy exposure and is given by the 

equation 

 Cp (WL) = Tm/ KT (mWL) milli Working Levels  (3) 

where Cp is the potential alpha energy exposure, Tm be the track density, K is 

the calibration factor and was taken as 625 Tr Cm
2
 d

-1
 per WL. The values lies 

between 1.06 mWL and 0.33 mWL with an average of 0.77 mWL 

Equilibrium equivalent radon concentratrion (EECRn) 

It depends on the activity concentration of radon (ARn) and short lived radon 

daughter products. EECRn is the concentration of radon for which the daughter 

products are in equilibrium and might also have the same potential alpha energy 

as the actual radionuclides in the atmosphere and is given by the relation [17] 

 EECRn = F. ARn  (4) 

where F is the equilibrium constant and for indoor air the range is assumed to be 

0.3-0.6, the mid value of 0.4 is taken in the reported values [18]. The values 

obtained for different locations in the city is given in table 1. 

Conclusion 

The radon concentration was measured in dwellings in Tiruchirappalli city, 

Tamilnadu, India. The concentration of radon and the annual effective dose are 

in safe limits and ventilation in the dwellings play a major role in the radon 

concentration. Apart from this, other factors like flooring, roofing and man-

made materials present in it too contribute to the radon concentration. The 

observed doses are below the recommended limits and hence the radiation 

doesnot pose any significant causeto the livings beings. Hence the values 

obtained are of safe from health hazard from the radium point of view and the 

values can be used as a baseline data in the study area.  
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1.  Introduction 

The Techniques that are related to Big Data Analytics have great impact on the 

productivity and profitability of big Organizations
[1]

. The Hadoop ecosystem is 

now extensively used for successfully implementing the advanced statistical 

algorithms on the big data 
[2].

 The preferable approach for determining the price 

predictor for an item is to find a few of the most similar items and assume that 

the prices will be roughly the same. By finding a set of items similar to the item 

that interests us, the K-nearest Neighbours algorithm can average their prices 

and make a guess at what the price should be for this item.  

2.  Data needed for Study 

Shalom InfoTech is at present developing an Auctioning Module for its UK-

based Client Sherwood Tinnings. The data needed for predicting the prices of 

Artifacts auctioned by Sherwood Tinnings through its website were collected 

from its customers by way of conducting an online survey. The data thus 

collected were made available by Shalom InfoTech for analyzing through an 

XML-based API. This API was used to perform item searches and get detailed 

item information. The XML-based API provided by Sherwood Tinnings 

website required sending of values of appropriate parameters in XML format 

for every request. The API returned an XML document that could be parsed 

with the parseString function from the minidom library. The Python function 

sendRequest was written to open a connection to the server, post the 

parameters‟ XML and parse the result. The function sendRequest was added to 

Sherwoodpredict.py. As DOM parsing was found to be a tedious process, a 

simple convenience method named getSingleValue was created, which easily 

found a node and then returned its contents. 

3.  Performing a Search 

Performing a search involved the creation of the XML parameters for the 

GetSearchResults API call and passing them to the previously defined 

sendRequest function. The XML parameters were in the following form: 

<GetSearchResultsRequest xmlns = “urn:sherwood:apis : 
 sherwoodBaseComponents”> 
<RequesterCredentials> <sherwoodAuthToken> token 
</sherwoodAuthToken> </RequesterCredentials> 
<parameter1> value </parameter1> 
<parameter2> value </parameter2> 
</GetSearchResultsRequest> 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~136~ 

The following two parameters were passed to the GetSearchResults API call:  

 i)  Query: This is a string containing the search terms. Using this parameter is 

exactly like typing in a search from the Sherwood Tinnings home page. 

 ii)  Category ID: This is a numerical value specifying the category we wish to 

search. Sherwood Tinnings has a large hierarchy of categories, which we 

can request with the Getcategories API call. This can be used alone or in 

combination with Query. 

The Python doSearch function took these two parameters and performed a 

search. It then returned a list of the item IDs, which were used with the GetItem 

call, along with their descriptions and current prices. The doSearch function 

was added to sherwoodpredict.py. 

In order to use the category parameter, a function was needed to retrieve the 

category hierarchy. This was another straight forward API call, but the XML 

file for all the category data was found to be very large, took a longtime to 

download, and was very difficult to parse. Because of this reason, the category 

data were limited to the Statue category, for which the price is to be predicted. 

The getCategory function took a string and a parent ID and returned all the 

categories containing that string within that top-level category. This function 

was added to sherwoodpredict.py. This function was subsequently used in the 

following Python session in order to list the statue category items: 

 >>> import sherwoodpredict 
 >>> statues = sherwoodpredict.doSearch (‘statue’, categoryID = 511480) 
 >>> statues [0 : 10] 

4.  Getting Details for an Item 

The listing in the above search results gave the title and id, and it was possible 

to extract details such as the metal with which the statue was made and the year 

in which the statue was made from the XML text of the title. Sherwood 

Tinnings website also provided attributes specific to different item types. Each 

statue was listed with attributes like statue‟s age, its metal and level of 

craftsmanship. In addition to these details, it was also possible to get details 

such as the seller‟s rating, the number of bids, and the starting price. 

In order to get the above details, an API call was made to GetItem, passing the 

item‟s ID as returned by the doSearch function. To do this, a function called 

getItem was added to sherwoodpredict.py. This function retrieved the item‟s 

XML using the sendRequest function and then parsed out the interesting data. 

Since attributes were different for each item, they were all returned in a 

dictionary. This function was used to display the attributes of the category 

statues [7][0]. 

 >>> reload (sherwoodpredict) 
 >>> ebeypredict.getItem (statues [7][0] 
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  {‘attributes’ : { u ‘12’ : u ‘2’, u ‘25710’ : u ‘India’ u ‘26444’ : u ‘45’, 
  u ‘26446’ : u ‘Bronze’}, ‘price’ : u ‘515.0’, ‘bids’ : ‘u ‘28’, ‘feedback’ : u ‘2797’, 
 ‘title’ : u  ‘Lord Nataraja Statue-India’ 
  }  

From the above output, it was known that the attribute 26444 represented 

statue‟s age, 26446 represented metal type, 12 represented level of 

craftsmanship and 25710 represented country of origin. The seller rating, the 

number of bids, and the starting price, which were provided by the above 

output, helped us to build the required Price Predictor. 

5.  Building a Price Predictor 

The Python function makeStatueDataSet was made to call the doSearch 

function to get a list of statues, and then request each one individually. Using 

the attributes determined in the previous section, the function created a list of 

numbers that could be used for prediction, and put data in the structure 

appropriate for the K-nearest neighbours (KNN) function named knnestimate, 

which would provide the price estimate. The makeStatueDataset function was 

added to sherwoodpredict.py. 

This function ignored any items that did not have the necessary attributes. 

Downloading and processing all the results took some time, but an interesting 

dataset of real prices and attributes was provided. The knnestimate function 

acted on this dataset and provided the price estimate,as shown below: 

This function ignored any items that did not have the necessary attributes. 

Downloading and processing all the results took some time, but an interesting 

dataset of real prices and attributes was provided. The knnestimate function 

acted on this dataset and provided the price estimate,as shown below: 

 >>> reload (sherwoodpredict) 
 >>> set! = sherwoodbaypredict.makeStatueDataset() 
 >>> numpredict.knnestimate (set1, (40, bronze, 2, India)) 
 $ 667.89 9999 9999 9998 
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mf,yf;fpaq;fspy; kfsphpd; gz;ghl;Lr;rpwg;Gfs; 

______ 

r. Gdpjh 
KidtHgl;l Ma;thsH 

J}a tsdhH jd;dhl;rpf; fy;Y}hp> jpUr;rpuhg;gs;sp 
____________ 

mhpJ mhpJ khdpluha;g; gpwj;jy; mhpJ 
vd;W xsitahH $wpdhH. ftpkzp Njrpf tpehafk; gps;is mtHfs;> 

kq;ifauha;g; gpwg;gjw;Nf ey;y 
khjtk; nra;jpl Ntz;Lk;kh” 

vd;Wk;> 

md;gpDf; fhfNt tho;gtuhH-md;gpd; 
MtpAk; Nghf;fj; JzpgtuhH 
,d;g ciufs; jUgtuhH - tPl;il 
,d;if ahnyhsp nra;gtuhH 

vd;Wk; ngz;ikiag; Nghw;WfpwhH. kfspH md;gpw; rpwe;jtHfs;. Mifahy; 
jhd; “mk;ikNa mg;gh xg;gpyh kzpNa” vd ,iwtid khzpf;fthrfH 
jhapd; tbtkhf miof;fpwhH. “<d;whNshL vz;zf; flTSk; ,y;” vd;w 
ehd;kzpf;fbifg; ghly;> kfspH ,iwtdpd; kWTUtk; vd;W $WfpwJ. 
,jw;F Kd; Njhd;wpa rq;f ,yf;fpaq;fSk; kfspiu Kjd;ikg; gLj;jpNa 
fsT> fw;G> mwk;> gz;ghL Nghd;w tho;f;ifnewpfis vLj;Jiuj;Js;sd. 
,t;tho;tpay; goq;fhy kf;fspd; gz;ghl;Lr; rpwg;gpw;F vLj;Jf;fhl;lhf 
mike;Js;sJ vd;gij vLj;Jiug;gJ ,jd; Nehf;fkhFk;.  

gz;ghL 

jkpoH mwj;ijNa midj;J caphpdq;fSf;Fk; mbg;gilahff; 
nfhz;bUe;jdH. „gz;ngdg;gLtJ ghlwpe;njhOFjy;‟ vd;W fypj;njhif 
gz;ghl;Lf;F ,yf;fzk; $Wfpd;wJ. vy;NyhUk; thoNtz;Lnkd;gJ jkpohpd; 
nghJ Nehf;fk;. ,jw;F> 

grpAk; gpzpAk; gifAk; ePq;fp 
trpAk; tsDk; Ruf;nfd tho;j;jp  (kzp. 2:70-71) 

kw;Wk;> 
ghuf klq;fYk; grpg;gpzpaWnfd 
Mjpiu apl;;lds; MUapH kUe;njd; (kzp. 16:134-135) 

vd;Dk; kzpNfiyapd; $w;W jkpohpd; nghJey Nehf;ifg; Gyg;gLj;Jfpd;wJ 
vd;gij mwpayhk;. 

gz;ghL Mokhd gue;J tphpe;j nghUis cila nrhy;. gz;G vd;gJ 
jdpkdpjg; gz;igAk;> gz;ghL vd;gJ r%fj;jpd; gz;igAk; Fwpg;gjhFk;. 
jkpo; epyk; njhd;ikahdJ. jkpo;nkhop kpFe;j njhd;ikAilaJ. njhy; 
goq;fhyj;njhl;Lj; jkpo; epyj;jpy; rpwe;j gz;ghl;L newpfs; tsHe;Njhq;fp 
cs;sd. J}a jkpo; kuGfs;> tho;f;if newpfs; fhye;NjhWk; jkpo; 
,yf;fpaj;jpy; gjpT nra;ag; ngw;Ws;sd. „gz;GilahHg; gl;Lz;L cyfk;‟ 
vd;gJ jpUf;Fws; tpjpj;j tpjpahFk;. ahuhy; cyfk; tho;fpwJ? vd;w 
tpdhit vOg;gp> gz;Gilauhy; cyfk; tho;fpwJ vd;w tpiliag; 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~139~ 

GwehD}W gfHfpwJ. cyfpd; %j;j ehfhpfq;fspy; Kjd;ikahdJ jkpoH 
ehfhpfk;. mJ fhyg;goikapy; kl;Lkpd;wp edpehfhpff; $Wfshy; jdpj;jd;ik 
tha;e;jJ vd;W tpsf;Ffpd;whH m.fpUl;bzd;. 

jpUkzk; 

re;jdk; kiyapy; gpwf;fpwJ. Mdhy; kiyf;Fg; gad;gLtjpy;iy. 
G+rpf;nfhs;gtUf;Fg; gad;gLfpwJ. Kj;J fly; ePhpNy gpwf;fpwJ. Mdhy; 
mJ mzpgtHf;Nf gad;gLfpwJ. ,ir ahopNy gpwf;fpwJ. Mdhy; 
Nfl;gtHf;F kl;LNk ,d;gk; mspf;fpwJ. ,jidf; fypj;njhifg; ghly; 

gyTW eWQ;rhe;jk; gLg;gtHf;F my;yij 
kiyANs gpwg;gpDk; kiyf;fiytjhk; vd;nra;Ak; 
...     ...    ... 

ahONs gpwg;gpDk; aho;f;F mitjhk; vd;nra;Ak;  (fyp. 16) 

vd;W vLj;Jiuf;fpwJ. ,jd; mbg;gilapy; kfspH nry;tr;nropg;Gila 
tPl;by; gpwe;jhYk;> jpUkzk; nra;J nfhLj;jy; jkpohpd; kuG. jpUkzk; 
fsT kzk;> fw;G kzk; vd;W ,uz;lhfg; gphpf;fg;gLfpwJ. 

fsT kzk; 

fsT kzk; vd;gJ xj;j gUtk; cila xUtDk; xUj;jpAk; 
rpe;jpj;Jf; fhjy; nfhs;tJ MFk;. Kjw;re;jpg;gpy; mtHfspd; tpopfs; 
ciuahbd. tpop cwT nel;Lwtpw;F topNfhypaJ. kPz;Lk; re;jpj;J 
ciuahbdH. ,e;j cwT ,uTk; gfYkhfj; njhlHe;jJ. ,UtUk; ngw;NwhH 
cld;gl kzQ; nra;J tho tpioe;jdH. ngw;NwhH xg;Gf;nfhs;shjNghJ> 
Kuz;ghL Vw;gbd; jiytpia mioj;Jf; nfhz;L jiytd; cld;Nghf;F 
nrd;W jdpf;Fbj;jdk; elj;JtJ jilapd;wp xg;Gf;nfhs;sg;gl;lJ. mJNt 
mwtop vd;Dk; fUj;Jk; ngw;wJ. ,jidf; fypj;njhifg; ghly;> 

eLT ,fe;J xhP, ead; ,y;yhd; tpid thq;f> 
...    ...    ... 

nrhy;YtJ cilNad;: Nfz;kpd>kw;W I,a!”  (fyp. 8) 

vd;W tpsf;FfpwJ.  

fw;Gkzk;  

ngw;NwhUk;> cld;gpwe;NjhUk;> cwtpdUk;> ez;gUk;> CUk;> cyfKk;> 
mwpAk; gbahf epfOk; kzk; fw;G kzk; vdg;ngw;wJ. ,f;fw;G kzk; 
Njhd;wpajw;fhd fhuzj;ijj; njhy;fhg;gpaH kpfj;njspthff; $WfpwhH. fw;G 
kzj;jpw;Fhpa kzr;rlq;F fuzk; vdg;ngw;wJ. jkpo; ,yf;fzq;fspy; 
Kd;Ndhbahd njhy;fhg;gpak; 

ngha;Ak; tOTk; Njhd;wpa gpd;dH 
IaH ahj;jdH fuzk; vd;g  (njhy;. 1091) 

vd;W czHj;JfpwJ. fsT kzj;jpy; Vw;gl;l ngha;Ak; tOTNk „fw;G 
kzk;‟ vd;w mikg;G Njhd;wf; fhuzq;fshf ,Uj;jy; Ntz;Lk; vd;gJ 
njhy;fhg;gpahpd; fUj;jhFk;. jpUkzj;ijf; fw;G vd;Wk;> tiuT vd;Wk; 
$Wk; gof;fk; ,Ue;Js;sJ. ngw;NwhH Kd;dpd;W elj;Jk; jpUkzKk; 
,Ue;jJ. 

fw;G vdg;gLtJ fuznkhL Gzuf;  
nfhsw;Fhp kugpd; fpotd; fpoj;jpiaf;  
nfhilf;Fhp kugpNdhH nfhLg;gf; nfhs;tNj (njhy;. 1088) 
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nfhLg;NghH> nfhs;NthH jpUkzNk rKjhaj;jpy; rpwg;Gilajhff; 
fUjg;gl;Ls;sJ. ePz;lehs; fsT tho;f;if elj;jpa jiytd; fw;G tho;T 
elj;jj; Jzpe;J> Kiwg;gb jiytpapd; ngw;Nwhhplj;Jg; ngz; Nfl;f CH 
KjpNahH ehy;tiu mDg;gp itg;gij>  

mk;kthop! Njhop! -ek;CHg; 
gphpe;NjhHg; GzHg;NghH ,Ue;jdH nfhy;Nyh?- 
jz;Lilf; ifaH> ntz;jiyr; rpjytH  (FW. 146) 

vd;w FWe;njhifapy; ,lk;ngw;Ws;s nts;sp tPjpahH ghly; czHj;JfpwJ. 
ngw;NwhH ,y;yhJ elf;Fk; jpUkzKk; ,Ue;jJ. ,uz;L tifj; jpUkzKk; 
md;iwa rKjhaj;jpy; xg;Gf; nfhs;sg;gl;ld. ,jidj; njhy;fhg;gpaH> 

nfhLg;NghH ,d;wpAq; fuzk; cz;Nl 
GzHe;J cld;Nghfpa fhiyahd  (njhy;. 1089) 

vd;W $wpAs;shH. mJkl;Lky;yhky; jpUkzk; eilngWtjw;F Kd; 
kzkfd;> kzkfSf;fhd nghUj;jk; ghHg;gJ ,d;W epytptUk; 
gof;fj;jpw;fhd gj;Jg; nghUj;jq;fis> 

gpwg;Ng> Fbik> Mz;ik> Mz;nlhL  
cUT epWj;j fhk thapy; epiwNa>  
mUNs> czHNthL jpUntdKiwAwf;  
fpse;j xg;gpdJ tifNa  (njhy;. 1219) 

vd;Dk; E}w;gh tpsf;FfpwJ. 

ghprkspj;jy; 

ngz;Zf;F kzkfd; ghprspf;Fk; tof;fk; njhd;Wnjhl;l jkpoH 
kughFk;. md;W ,J Kiytpiy> rpWtis tpiy> ghpak; vd;W 
mwpag;gl;lJ. ghrpiy tpiynad;Wk; ,jw;Fg; ngaH cz;L. ,jid> 

Koq;Ffly; Kotpd; Krpwp md;d 
eyk;rhy; tpOg;nghUs; gzpe;Jte;J nfhLg;gpDk;  
GiuaH my;NyhH tiuays; ,ts; vdj;  (Gwk;. 343) 

vd;w rhd;wpdhy; rq;ffhyj;jpy; kzkfd; ngz;Zf;Fg; ghprspj;Jj; jpUkzk; 
elj;jpaij mwpaKbfpwJ. jpUkzk; MFk; ngz;Zf;F ntz;Z}y; 
#l;Ljy; vd;w rlq;F eilngw;wij mfehD}w;Wg; ghly; top mwpayhk;. 

nkd;G+ thifg; Gd;Gwj; ftl;biy 
...     ...     ... 

jz;eW KifnahL ntz;E}y; #l;b  (mfk;. 136) 

thifapiyapidAk;> mUfk;Gy;ypd; fpoq;fpidAk; KifNahL 
NrHj;Jf; fl;ba ntz;Z}y; kzkfSf;F mzptpf;fg; ngw;wjhfj; 
njhpfpd;wJ. ,e;j mzp xUtpjj;jpy; jhypia xj;jpUg;gJ Nghd;wjhf 
,g;ghly; tpsf;FfpwJ. jkpohpilNa 10-Mk; E}w;whz;lstpy;jhd; jhyp fl;Lk; 
kuG Vw;gl;lJ. “,io” vd;w rq;fj; jkpo;r;nrhy; jhypiaf; Fwpj;J 
toq;fpaij> 

thy; ,io kfspH ehy;tH $b (mfk;. 86) 

vd;w ghlybfspy; fhzKbfpwJ. “,io” vd;w nrhy; kq;fy mzp my;yJ 
jhypiaf; Fwpj;jjhf ,Uf;fyhk; vd;W mwpaKbfpwJ. Vndd;why; fhpfhyd; 
,we;jNghJ mtd; kfspH ,io fise;jdH vd;W Gwg;ghly; tpsf;FfpwJ. 

nky; ,ay; kfspUk; ,io fise;jdNu  (Gwk;. 224)  
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rpyg;gjpfhuj;jpy; $wg;gLk; fz;zfpapd; jpUkzk; khKJ ghHg;ghd; 
kiwtop fhl;bl ele;jJ. kzkf;fs; ,UtUk; jP tyk; nra;tjidf; 
fhzf;nfhLj;J itj;jtHfis mbfs; ghuhl;LfpwhH.  

rpyk;Gfop Nehd;G 

rq;f fhyj;jpy; ngz; Foe;ijfSf;Fg; ghYz;gUtj;jpy; fhy;fspy; 
rpyk;gzptpf;Fk; gof;fk; cz;L. jpUkzk; Kbe;j ngz;fs; rpyk;gpid 
mfw;wp tpLjNy ,d;wpaikahj nrayhf ,Ue;Js;sJ. ,J xU rKjha 
kughfTk; filg;gpbf;fg;gl;Ls;sJ. ,JNt rpyk;Gfop Nehd;ghfTk; 
jpUkzj;jpw;F Kd; eilngWk; xU rlq;fhfTk; ,Ue;Js;sJ. 

Ek; kidr; rpyk;G foP, mahpDk; 
vk; kid tJit ey; kzk; fopf  (Iq;. 399) 

vd;w ghlybfs; xU ew;whapd; tpUg;gj;ij czHj;Jfpd;wd. rpyk;Gfop 
Nehd;G jiytd; ,y;yj;jpYk;> jpUkzk; jiytpapd; ,y;yj;jpYk; 
eilngWjNy tof;fkhFk;. rpyk;Gfop Nehd;G jiytd; ,y;yj;jpy; 
ele;jhYk;> jpUkzkhtJ jd; ,y;yj;jpy; eilngw Ntz;Lk; vd ew;wha; 
Ntz;Lfpd;whs;. ,jd; topahfr; rq;f fhyj;jpy; jpUkzj;jpd; rlq;fhfNt 
,e;jr; rpyk;Gfop Nehd;ig Nkw;nfhz;Ls;sdH vd;gij mwpayhk;. 

tpUe;jspj;jy; 

jpUkzj;jpw;F te;jpUf;Fk; cw;whH> cwtpdH midtUf;Fk;> cSe;jk; 
gUg;Gg; nga;J rikj;j nrt;tpa FiojiyAila nghq;fNyhL kpf;f 
Nrhw;wpidAk; ,l;ldH. mjid cz;Zk; NghJ Vw;gLk; Muthuk; 
,ilawhJ xypf;fpd;wJ vd;gij> 

cOe;J jiyg;nga;j nfhOq; fsp kpjit 
ngUQ; Nrhw;W mkiy epw;g  (mfk;. 86) 

vd;w rq;fmfg;ghlypypUe;J czuyhk;. jpUkz ehsd;W nrk;kwpahl;bd; 
ghypy; tpise;j japH> nfhy;iyapy; tpise;j tuiff; Fw;wpnaLj;j mhprp> 
<ry; Mfpatw;wpy; ,l;Lr; rikj;j ,dpa Gspg;igAila #lhd Nrhw;iw> gR 
ntz;nza; NkNyapUe;J cUf tpUe;jspj;jdH. 

rPjdk; jUjy; 

jha;topr;r%fj;jpy; jpUkzk; epr;rapj;jTld; kzkfd; tPl;lhH 
kzkfSf;F xU Fwpg;gpl;l njhifAld; Milfisr; rPjdkhfj; jUjy; 
tof;fkhFk;. ,jidg; ghprg; gzk; vd;gH. kzkfSf;Fg; ghprk; kzkfd; 
tPl;lhhplkpUe;J toq;fg;gLtJ gof;fk;. ,g;ghprk; mzpfyd;fshfNth 
my;yJ gzkhfNth> epyk; Nghd;w nrhj;jhfNth toq;fg;ngWk;. kzkfspd; 
ngw;NwhH Nfl;Fk; ghprj;njhif midj;ijAk; nfhLj;jhy;jhd; jpUkzk; 
elf;f xg;Gjy; mspf;fg;gLk;. ,jid> 

eWEjy; mhpit ghprpio tpiyNa  (mfk;. 90) 

vd;w ghlypy; kUjdps ehfdhH> jiytpapd; ghpRj;njhif vd;d> vt;tsT 
vd;gijj; jiytdplk; $Wtjhff; Fwpg;gpLfpd;whH.  

jha;ik epiy 

,yf;fpa khe;jHfspy; caHe;j epiyf;Fhpa gy ngaHfs; ,Ug;gpDk; 
“jha;” vd;w cwTf;F mg;ngaHfs; <lhfhJ. rq;fj; jha;khHfs; jd; 
Foe;ijf;F md;G fhl;Ljy; kl;Lkd;wpg; ghY}l;Lfpd;w fhyj;Nj 
ew;gz;GfisAk;> tPuj;ijAk; Cl;b tsHj;jdH. xU FLk;gj;jpy; jhapd; gq;F 
kpf Kf;fpakhd xd;whFk;. FLk;gj;jpNy gz;igf;fhl;bg; Nghw;wpAk;> kdpj 
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Neaj;ij mtHfsplk; fhl;bAk; rpwg;Gg; ngWgts; jha;. cyfj;J 
capHfl;nfy;yhk; ,yf;fzk; tFj;j njhy;fhg;gpak; jhad;igNa nghpjhf 
kjpj;jpUg;gijf; fhzyhk;. jiytpapd; nkd;ikahd md;gpidj; 

jha;Nghy; fowpj; joP,f; Nfhly; 
Ma;tpidf; fpoj;jpf;Fk; chpj;njd nkhopg 
ftnthL kaq;fpa fhiyahd  (njhy;. 1119) 

vd;W njhy;fhg;gpaH tpsf;FfpwhH. vdNt> cyfpy; vy;yh cwTfspYk; jha; 
md;Ng jiyrpwe;jJ vdf; fUJtjpy; njhy;fhg;gpaUf;F cld;ghL cz;L 
vdyhk;. ,r;rpwg;igf; fUjp „cyfj;J capHfspNy ey;YwT nfhz;lhlj; 
jFe;j xNu capH jha; jhd;‟ vd;W $WfpwhH. 

tisfhg;G  

fsT Kbe;J> fw;G tho;f;iff;Fr; nrd;w jiytDk;> jiytpAk; 
,d;Gw;W tho;fpd;wdH. mtHfspd; ,y;yw tho;T rpwg;ghf mike;jikf;F 
vLj;Jf;fhl;lhf> jiytp jha;ikepiy milfpwhs;. tisfhg;G vd;gJ 
kfspH midtUf;Fk; Kjy; Foe;ij jhpf;Fk;nghOJ elj;jg;gLtjhFk;. 
kfspH gj;Jj;jpq;fs; fUTw;wpUj;jYk;> tah(Foe;ijNgWg; ngw;w kfspH) 
NehAw;w kfspH Gspg;Gr; RitAila nghUs;fis tpUk;Gth; vd;gijAk; 
,g;ghly; mbfspy; fhzyhk;. NkYk;> fd;dpauha; ,Ue;J gpd; nfhz;l 
Kjw;#y; Mjypd; „fLQ;#y;‟ vd;W $wg;gl;lJ. Fl ehl;L tPuf;Fb kfspH 
fUf;nfhz;lhy;> mtHf;Ff; fiuj;j gRk;Gspia xU thspapd; topahf 
thapy; thHg;gijr; rlq;fhfr; nra;tJ njhd;W njhl;L ,Ue;J tUfpd;wJ 
vdTk;> ,JNt gRk;Gsp Ntl;iff;F VJthFk; vdTk; ,uh.,uhfitaq;fhH 
rhd;W fhl;LfpwhH. ,jid> 

XJq;fy; nry;yhg; gRk;Gsp Ntl;iff; 
fLQ;#y; kfspH Nghy ePH nfhz;L (FW. 287) 

vd;W FWe;njhifAk;> 

Gspq;fha; Ntl;ifj;jd;W> epd; 
kyHe;j khHG> ,ts; tah Neha;f;Nf (Iq;. 51) 

vd;W Iq;FWE}Wk;> 

taTW kfspH Ntl;L czpd; my;yJ> 
giftH cz;zh mU kz;zpidNa (Gwk; 20:14-15) 

vd;W GwehD}Wk; vLj;Jf;fhl;Lfpd;wd. 

Foe;ijg; NgW 

Foe;ijiag; gj;J khjk; Rke;jts; jiytp vd;gijf; FWe;njhifg; 
ghly; gpd;tUkhW tpsf;FfpwJ> 

Ke;ehy; jpq;fs; epiwnghWj; mir, 
xJq;fy; nry;yhg; gRk;Gsp Ntl;iff; 
fLQ;#y; kfsph;  (FW- 287) 

„kaf;FW kf;fis ,y;NyhHf;Fg; gaf;Fiw ,y;iy jhk; thOk; 
ehNs‟ vd;W kf;fl;Ngw;wpd; rpwg;igg; GwehD}W vLj;Jiuf;fpwJ. 

gilg;Gg; gy gilj;Jg; gyNuhL cz;Zk; 
...     ...    ... 
gaf; Fiw ,y;iy-jhk; thO ehNs (Gwk;. 188) 
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mjhtJ nry;tk; gytw;iwAk; cilatuha; gyUld; $b ,Ue;J 
cz;gtuhapDk; mtH ngw;w nry;tj;jhy; tho;tpd; gad; xd;Wk; ,y;iy 
vd;W kf;fl;Ngw;wpd; mtrpaj;ij tpsf;fpaij czuKbfpwJ. ,y;ywj;jpd; 
gad; gythFk;. mtw;Ws; kf;fs; NgW jiyahdjhFk;. jpUts;StH 
,jidj; njspthf ciuf;fpwhH.  

ngWk;mtw;Ws; ahk;mwptJ ,y;iy mwpTmwpe;j 
kf;fs;NgW my;y gpw  (Fws; 61) 

epiwTiu 

kf;fspd; md;whl tho;tpy; epfKk; gof;fq;fs;> tof;fq;fshf mike;J 
gpd;dH mitNa ehfhpfg; gz;ghl;Lr; nray;Kiwfshf khwptpLfpd;wd. 
,it ahTk; kf;fspd; tho;tpy; gy;NtW jhf;fq;fisAk;> tho;f;ifapd; kPJ 
gw;wpidAk; cz;lhf;Ffpd;wd. jkpohpilNa fhzg;gLk; ,j;jifa 
kzr;rlq;Ffs; ghpzhk tsHr;rpf;F cl;gl;litahf cs;sjhy;> fd;dp 
kfspuhf ,Ue;J fw;G epiyf;Fr; nrd;wTld; kfspH jha;ikepiy> 
tisfhg;G> Foe;ijg;NgW vd;w goq;fhy gz;ghl;Lld; ,izfpd;wdH. 
Mifahy; mf ,yf;fpaq;fs; ,jid kfsphpd; tho;tpay; tpOkpaq;fshf 
vLj;Jiuj;Js;sij ,f;fl;Liuapd; top mwpaKbe;jJ. 

ghHit E}y;fs; 

1.  m.fpUl;bzd;> jkpoH gz;ghl;bay;> 

2.  tho;tpaw;fsQ;rpak;> njhFjp 13 

3.  ,.Re;ju%Hj;jp> ,yf;fpar;RlH 

4.  ,sq;FkudhH> ,yf;fpak; $Wk; jkpoHtho;tpay; 

5.  ghpNkyofH ciu> jpUf;Fws; 

6.  vl;Lj;njhif E}y;fs;> epA+nrQ;Rhp Gf; `T]; 

 

______ 
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cstpay; Nehf;fpy; khwd; mfg;nghUs;; 

______ 

kh. rq;fPjh 
Kidth; gl;l Ma;thsh;> 

jkpoha;Tj;Jiw> J}atsdhh; jd;dhl;rpf; fy;Y}hp> jpUr;rpuhg;gs;sp 
____________ 

 
cs;sj;jpd; Nfhyq;fisAk; Nfhzq;fisAk; Muha;fpw Xh; mwptpay; 

mZFKiwNa cstpay; MFk;. kdpjdpd; elj;ijia eph;zapg;gJk;> mtd; 
kdjpy; Gije;J fplg;gdtw;iwg; Ghpe;J nfhs;tJNk cstpay; gFg;gha;T 
MFk;. ,yf;fpa ,yf;fz E}y;fs; kdpj tho;f;ifiag; gpujpgypf;fpd;wd. 
xt;nthU gilg;ghsh;fspd; gilg;GfSk; mth;fSila mDgtq;fspd; 
ntspg;ghlhFk;. ,yf;fpaq;fspd; rhukhff; fUjg;gLtJ ,yf;fzk;. kdpj 
tho;f;ifiag; gw;wpg;NgRtJ nghUspyf;fzk;. mit mfg;nghUs;> 
Gwg;nghUs; vd Njhd;wpAs;sd. mjpy; xd;W „khwd; mfg;nghUs;‟ MFk;. 
,jid ,aw;wpath; jpUf;FUifg; ngUkhs; ftpuhah; Mthh;.  

cstpayhsh;fspd; czh;r;rpfisAk; khwdfg;nghUspy; fhzyhFk; 
mf czh;TfisAk; xg;gpl;L Muha;tNj ,f;fl;Liuapd; Nehf;fkhf 
mikfpd;wJ. 

khwdfg;nghUspy; ,ay;gFg;GKiw  

khwdfg;nghUspd; fhyk; nfhy;yk; 723> mJ fp.gp. 1548 vd;fpd;wdh;. 
,jpy; ,lk; ngWk; ,ay;fis> 

Ie;jpizr;Nrh; khwd; mfg;nghUspw; NrUkpay;  
Ie;jhk;E}w; ghntz; milthfg;; - ige;njhbNa! 
Ke;E}w;W mWgj;J %d;whk; Kjy; ,Wjp 
ce;Jtl Xh; flNd Xh;  (jkpopyf;fz tuyhW g.351) 

ntz;gh thapyhf mwpaKbfpwJ. ,jpy; mfj;jpizapay;> fstpay;> 
tiutpay;> fw;gpay;> xopgpay; Mfpa Ie;J ,ay;fspy; 363 E}w;ghf;fs; ,lk; 
ngWfpd;wd. 

kdpjdpd; mbg;gilj; Njitfs;  

xt;nthU kdpjDk; jd;> ,ay;ghd Njitfspd; mbg;gilapy; 
Kd;NdWfpwhd;. kdpjdpd; Njitfs; MW gb epiyfisf; nfhz;lJ 
vd;fpwhh;. kh];Nyh> mit 

cly;rhh; Njitfs; 
fhg;Gj; Njitfs; 
md;Gj; Njit 
jd;kjpg;Gj; Njitfs;  
ed;kjpg;Gj; Njitfs; 
Nkdpiyahf;fk;  (,yf;fpaKk; gpwJiwfSk;>g.893) 

,jpy; cly;rhh;Njitfs; czT> cil> ,Ug;gplk; MFk;. ,it g+h;j;jpahd 
gpd;G kdk; fhg;Gj; Njitia ehLfpwJ. fhg;Gzh;T> eyk;> mikjp> 
Nghd;wit epiwNtwpa gpd; mLj;j Njitapd; kPJ ftdk; nry;fpwJ. ey;y 
ghJfhg;G fpilj;j gpwF md;Gj; Njit cUthfpwJ. jd;dplk; gpwh; md;G 
nrYj;JtijAk;> jd; md;igg; gpwh; Vw;gijAk; kdk; tpUk;GfpwJ. 
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czh;r;rpfspd; Njhw;wk;  

czh;r;rpfspd; Njhw;wj;ij mwptpayhsh;fs; ftdkhf 
Muha;e;Js;sdh;. czh;r;rp vd;gJ> tof;fkhd Gyd; nray;ghLfspd; CNl 
epfOk; xUtpjj;jil my;yJ mtw;wpdpilNa epfOk; jw;fhypf khw;wNk 
czh;r;rp vd;fpd;wdh;. mg;NghJ jdpr;irahf (Automatic) edT kdj;jpd; 
fl;Lg;ghl;bidj; jhz;b> clk;gpy; xUtpjkhf ce;Jjy; rf;jp njhlh;e;J 
epw;fpd;w epiyAk; Vw;gLtJz;L mg;NghJ kd mOj;jk; (Stress) Nghd;w 
jPtpu kdepiy Vw;gLfpwJ. 

ve;jtpj czh;r;rpAk; fhyj;ijj; jhz;Lk; NghJk;> Mo mfy 
ghpkhzq;fisj; jhz;Lk; NghJk;> kdepiy khw;wq;fis Vw;gLj;JtJ 
clypaiyg; nghWj;jtiu jtph;f;f ,ayhjjhFk;. ,g;gbg;gl;l kdepiy 
Vw;gLk; NghJ clypy; NtWghLfs; Njhd;Wfpd;wd. “,jak; Ntfkhfj; 
Jbf;fpwJ> mjpf Gujq;fs; Ruf;fpd;wd. mjdhy; rh;f;fiuia ntspg;gLj;j 
<uYf;Fj; J}z;ly; Njitg;gLfpd;wJ. kw;w cWg;Gfspd; ,Wf;fj;ij 
Vw;gLj;Jfpd;wd. ckpo;ePh; Rug;gp Xustpw;F kl;Lg;gLj;jg;gLfpd;wJ. mjdhy; 
tpah;it ngUFfpwJ. Njhy;gFjp RUq;FfpwJ ,itnay;yhk; czh;r;rp 
epiy msT fle;jhy; Vw;gLk; epfo;TfshFk;. 

khwd; mfg;nghUspy; jiytd; jiytp re;jpf;Fk; NghJ> rpy 
khw;wq;fs; Vw;gLfpd;wd. fstpaypy; iff;fpis ghFghl;by; Kjy; fhl;rp 

epyk; NtWxd;W vDk;epiyikah; Mfp 
Fyeyd; jpUTU Fwpf;nfhspd; xd;whk; 
,iwtDk; ,iwtpAk; ,UikAk; njhlh;e;j 
Kiwgapy; ghd;ik %Jil Kjy;td;  
Vtypd; fz;ZWk; ,aw;iff; fhl;rp 
fhtyd; cahpDk; fbepiy ,yNt  (khwd;fstpay; - 30) 

Fyk;> nry;tk;> moF> gz;Geyd; Mfpatw;why; xj;j jiytDk;> 
jiytpAk;> NtnwhU fhuzk; gw;wpg; gpwtpNjhWk; njhlh;e;J te;J xUtiu 
xUth; fhz;gJ ,aw;iff;fhl;rp epfo;fpd;wd. mg;NghJ rpy khWjy; 
Vw;gLfpd;wd. 

khwdfg;nghUspy; nka;g;ghLfs;  

khwdfg;nghUspy; eif> mOif> ,sptuy;> kUl;if> mr;rk;> 
ngUkpjk;> ntFsp> ctif Mfpa vl;L nka;g;ghLfisAk; Kg;gj;jpuz;L 
Mf tphpj;Jiuf;fpwhh;. mit cilik Kjyhff; fyf;fk; vd;gij 
,Wjpahf epfOk; fhl;rpahFk; vd;fpwhh;. mfj;jpw;Fhpa nka;g;;ghLfs; 
Gzh;r;rpf;F Kd; epfo;git> Gzh;r;rpf;Fg; gpd; epfo;git> fsTf;fhyj;jpYk;> 
rpy fw;Gf; fhyj;jpYk; NkYk; tiujy; Ntl;iff;Fhpa nka;g;ghLfisAk;> 
tiue;nja;jpa gpd; jiytpapd; kdj;Jf;fz; epfOk; nka;g;ghLfisAk; 
vLj;Jiuf;fpwhh;. 

csj;JWk; ,d;gk; Mq;FuNthh; 
tsh;j;j nra;Aspd; tFj;jnrhw; nghUspDk; 
nka;apDk; ntspg;gly; nka;g;ghlhFk;  (khwdfg; nghUs; - 278) 

kdjpy; Vw;gLk; ,d;g Jd;gq;fs; nka;apy; ntspg;gilahfj; Njhd;WtJ 
nka;g;ghL vd;fpwhh;. 

czh;r;rpfspd; %d;W gbepiyfs; 

cstpayhsh;fs; czh;r;rpia %d;W gbepiyfspy; tpsf;f 
Kaw;rpj;Js;sdh;. 

1.  czh;r;rpia vit ce;Jtpf;fpd;wd? my;yJ vOg;Gfpd;wd? 
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2.  vOg;gpa gpd; kdKk; clYk; vt;thW mtw;NwhL njhlh;G nfhz;L 
,aq;Ffpd;wd? 

3. czh;r;rpia ehk; mDgtpf;Fk;NghJ clYk; cs;sKk; vt;thW \tpisT 
mwptpg;G nra;fpd;wd?| vd;w tpdhit vOg;Gfpd;wd. NkYk; 
,t;Tzh;r;rpfis %d;W epiyfshfg; gFf;fpd;wd. mit mf czh;r;rp> 
rpd czh;r;rp> mOif czh;r;rp MfpaitahFk;. 

,yf;fzj;jpy; mfczh;Tfs;  

czh;r;rp vd;gJ vJntd;W tpsf;f (Definition) tpQ;Qhdj;jhYk; 
Kbatpy;iy. ,jidj; njhy;fhg;gpah;  

NehAk; Ntl;ifAk; Efh;Tk; vd;whq;F 
Mtapd; tUk; fpstp vy;yhk; 
ehl;ba kugpd; neQ;Rnfhspd; my;;yJ 
fhl;lyhfhg; nghUs; vd;g  (njhy;. nghUs; - 51) 

,jid Ik;nghwpfspd; thapyhf mwpAkhW tpsf;Ffpwhh;. ,jidj; 
jpUf;FUifg; ngUkhs; ftpuhah;> Fwpg;gwpjy; ,yf;fzj;jpy; czh;j;Jfpwhh;. 

fz;zpid GFKfk; Ghpjypw; fhhpif 
cs;epfo;Ntl;if cuNthh;f;F czh;j;Jk;  (khwd;fstpay; - 40) 

jiykfspd; fz;fspuz;Lk; vjph; Nehf;fk; nra;jyhd; mtsJ cs;sj;J 
Ntl;ifiaj; jiytd; czh;thd;. Mjypd; mtd;jd; jz;zpa Nehf;fk; 
mtd;ghy; mtSw;w Ntl;ifia czh;j;Jfpd;wd. 

njhy;fhg;gpah; ,jid Ntl;if Kjyhf rhf;fhL <whf gj;J 
mtj;ijfspy; czh;j;Jfpwhh;. mit> 

Ntl;if xUjiy cs;Sjy; nkypjy; 
Mf;fQ; nrg;gy; ehZtiu ,wj;jy; 
Nehf;Ft vy;yhk; mitNa Nghwy;  
kwj;jy; kaf;fk; rhf;fhL vd;wpr; 
rpwg;Gil kugpdit fsntd nkhopa  (njhy;- nghUs; - 97) 

fhl;rp> Ntl;if> xUjiyAs;Sjy;> nkypjy;> Mf;fk;; nrg;Gjy;> ehZtiu 
,wj;jy;> Nehf;Ft vy;yhk; mitNa Nghwy;> kwj;jy;> kaf;fk;> rhf;fhL 
Nghd;w czh;Tfs; Vw;gLk; vd;fpwhh;. nrytOq;fy; Jiwfspy; jiytpf;F 
Vw;gLk; khWjy;fis czh;j;Jfpwhh;.  

jiytd; nrytOq;fy; 

Itif gphptpDk; mOq;fw;Fk; chpad  
kidtapd; mOq;fYk; td;Ruj;jpilr; nrd;W 
mOq;fYk; Khpa dhFk; nkd;g 
mk;kid ,tnshLk; jd;kd khapil 
tpk;Kwy; xopf;Fk; tpjp jdf; fOq;fpDk; 
nrk;kyh; nrytpid jPuhdhq;Nf  (jkpo; ,yf;fzE}y;fs;> 315-317) 

jiytd; nrytOq;fSf;Fhpa ,lk;> jiytp nrytOq;fSf;Fhpa ,lk;> 
khwdfg;nghUspy; ghriwg; Gyk;gypy; jiytdpd; epiyiag; gjpTnra;fpwhh;. 

kidtp jd;dpiy tpidtapd; ,isahh; 
Nraq;nfhs; fhiyapy; nrg;GtjhFk;  (j.,.E}y;fs;-318) 

,j;jifa nrytOq;fy; Jiw> jiytd; jiytpia tpl;L gphpe;J 
nry;Yk;NghJ Vw;gLfpd;wd. ,jidj; njhy;fhg;gpah;> 

Neha;kpfg; ngUfpj; jd;ndQ;R fYo;e;NjhNa 
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vd;fpwhh;. NkYk; nrytOq;fspy; ,r;nray;fs; ele;j clNd> clk;gpy; 
eilngWk; epfo;Tfs; edT kdj;jpy; gjpag;gLfpd;wd. %isapd; 
nray;ghLfs; MSf;F Vw;wthWk;> taJf;F Vw;wthWk; khwf;$baJ. mOif 
czh;r;rpiaj; Jd;g czh;thdJ ntspg;gLj;JfpwJ. gioa mDgtq;fspd; 
epidTk;> Gjpjhf fsk; fz;lJ Nghy nray;gLtJz;L. gioa 
epidTfSk;> Gjpa czh;Tfs; Nghyj;Njhd;WtJld;> mit Gjpa 
#o;epiyiaj; J}z;LfpwJ vd;gij czh;j;Jk; ghly;> 

mw;iwj; jpq;fs; mt;ntz; zpytpd; 
ve;ijAk; cilNak; vk;Fd;Wk; gpwh;nfhshh; 
,w;iwj; jpq;fs; ,t;ntz; zpytpd; 
ntd;nwwp Kurpd; Nte;j nuk; 
Fd;Wk; nfhz;lhu; ahk; ve;;ijAk; ,yNk  (Gwk;.112) 

je;ij ghhpia ,oe;j kfsphpd; Gyk;gy; Jd;gij ntspg;gLj;JfpwJ. 

rpd czh;r;rp vd;gJ vd;Nwh ele;j thf;Fthjj;jpd; epidg;G ,d;W 
kdjpy; Njhd;wp Vw;gLj;Jk; J}z;lyhy; rpdk; ntspg;gLfpd;wd.  

thptak; nghUj rpdf;fspW Nghy 
,d;Wk; khwhjJ rpdNd  (Gwk;.190) 

xUtiug; ghh;j;jTld; fhuzkpy;yhky; rpdk; nfhs;fpNwhk;. ,jw;F %isapy; 
gjpthfpAs;s vz;zg; gjpTfNs fhuzk; vd;gij cstpashsh;fs; 
czh;j;Jfpd;wdH. 

epiwthf 

nghUspyf;fzj;jpy; xU gFjpahf tpsq;Ffpd;w mfg;nghUspy; 
njhy;fhg;gpah; vl;L nka;g;ghLfis Kg;gj;jpuz;lhf tphpj;Jf; $Wfpwhh;. 
khwdfg;nghUspYk; mNj 32 nka;g;ghl;Lzh;Tfs; ntspg;gLfpd;wd. 
cstpayhsh;fs; czh;r;rpia %d;whfg; gFf;fpd;wdh;. mit mfczh;r;rp> 
mOif czh;r;rp> rpd czh;r;rp MFk;. mf czh;r;rp mfg;nghUspy; kl;Lk; 
,lk; ngWfpwJ. mOif mfk;> Gwk; ,uz;L epiyfspYk; ntspg;gLfpd;wd. 
rpdk; GwE}y;fspy; mjpfk; ,lk; ngWfpd;wd vd;gJ ,f;fl;Liuapd; top 
Muhag;ngw;Ws;sd. 

Jiz epd;w E}y;fs; 

1. rz;Kfk; jh.V> cstpay;> irtrpj;jhe;j E}w;gjpg;Gf; fofk;> nrd;id. 

2. khug;gd;. vk; njhy;fhg;gpahpd; cstpay; Nfhl;ghLfs;> jp ghh;f;fh; 
gjpg;gfk;> nrd;id. 

3.  ,sq;Fkudhh; ,uh.> jkpo; ,yf;fz tuyhW> nka;ag;gd; gjpg;gfk;> 
rpjk;guk;. 

4.  fz;zd;. ,uh> khwdfg;nghUs; - fstpay;> $j;jd; gjpg;gfk;> nrd;id. 

 

______ 
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rpe;jhkzpapy; rq;f ,yf;fpa mff;$Wfs; 

______ 

r. Nrtpah; 
Kidth; gl;l Ma;thsh; 

jkpoha;Tj;Jiw> J}a tsdhh; fy;Y}hp> jpUr;rpuhg;gs;sp 
____________ 

Kd;Diu 

cyfpy; rpwg;ghf toq;fp tUk; cah; jdpr;nrk;nkhopfSs; jkpo; 
nkhopAk; xd;whfg; Nghw;wg;gLfpwJ. jkpo; nkhopapy; Njhd;wpa ,yf;fpaq;fs; 
cyfr; rpwg;GiladthFk;. ,jpy; jkpoh;fspd; gz;ghl;Lr; rpwg;gpidr; rq;f 
,yf;fpaq;fs; rpwg;ghf vLj;Jf; $Wfpd;wd. ek; nre;jkpo; nkhopapy; rpwe;J 
tpsq;Fk; fhg;gpaq;fSs; rPtf rpe;jhkzpAk; xd;whFk;. ,jpy; fhjYk;> 
tPuKk; jkpoh;fspd; tho;f;ifNahL mth;fs; cjpuj;jpy; Cwpadtha;j; 
jpfo;fpd;wd. jj;jkf;Fg; Gydhfpa gpwh;f;Ff; $wg;glhjit mfk; vdyhk;> 
mg;GyDzh;T mtDila czh;r;rpfSf;F tbfhyha; mikAk;. ,jid xU 
Kfg;gLj;jp> newpg;gLj;jp xU fl;Lg;ghl;Lf;Fs; nfhz;L tUk; cahpa 
mftho;itr; rpe;jhkzp fhg;gpaj;NjhL xg;gPLtNj ,t; Ma;T fl;Liuapd; 
Nehf;fkhFk;. 

mf ,yf;fpak; 

“nrk;nkhop ,yf;fpaq;fspy; mfg;ghly;fs; eaKk; eaj;jf;f ehfhpfKk; 
nrwpe;j ghly;fisj; jk;kfj;Nj nfhz;lit. cyfg; nghJikAld; rpwe;j 
xU Fwpf;Nfhs; tho;f;ifia cs;sj;jpy; ciwa itf;Fk; Xh; mw;Gjkhd 
,yf;fpakhfj; jpfo;tJ mf ,yf;fpak; vdg;gLk;”. mf ,yf;fpak; jiytd;> 
jiytpahpilNa fhzg;gLk; fhjy; czHitAk; mjd; kpfg;ngUk; 
ghpkhzj;ijAk; mjd; nja;tPfj;ijAk; mjdhy; Vw;gLk; gy;NtW 
cs;szHTfisAk; Fwpf;NfhSld; vLj;Jiuf;fpd;wd. 

mfk; vd;gJ mwk;> nghUs; ,d;gk;> tPL vd;gjpy; tUk; ,d;gk; MFk;. 
“xj;j Nerj;jpdhy; xUtDk; xUj;jpAk; $Lfpd;w NghJ Vw;gLk; Nghpd;gj;ij 
,UtUk; tpsf;fpr; nrhy;y KbahJ mJ vg;NghJk; xU kdjpd; 
czHthfNt ,Uf;Fk;. ,e;j ,d;gk; jhd; mfk;” NkYk; ,e;j ,d;gj;ijg; 
NghyNt fhkj;ijr; Nruhj Jd;gKk;$l mfkhf er;rpdhHf;fpdpaH 
Fwpg;gpLfpd;whH. Xhpyf;fpaj;ij NtW ,yf;fpak; my;yJ ,yf;fpaq;fNshL 
xg;gpLtJk;> ,yf;fpaj;ij kw;w mwpTj;JiwfNshL xg;gpLtJk; 
xg;gpyf;fpaj;jpd; gzpfshFk;. 

md;G  

kJiu kUjdps ehfdhh; vd;Dk; Gyth; mfehD}w;wpy; me;j ehl;by; 
cs;s Mz; ez;L ngz; ez;bdplj;jpy; md;Gilajhf ,Uf;fpwJ vd;gijf; 
$Wfpd;whh;. mfd;w ,iyia cila ehty; kuk; ePh;epiyfspy; 
cjph;j;Jtpl;l ehty; fdp xd;iwf; fth;e;J vLj;Jf;nfhz;L Ngha;j; jhio 
kuj;jpd; NtUf;Ff; fPNo tisapy; ,Uf;fpw jd;Dila ngz; ez;bw;F 
Mz; ez;L toq;fpaJ ,jid nea;jy; epyj; jiytd; Njhopaplk; 
$wfpwhd;. 

mfypiy ehty; cz;Jiw cjph;j;j  
fdpftpd; rpija thq;fpf; nfhz;L jd;  
jhio Ntuis tPo;Jisf; fp^ck;  (mfk;. 212) 

vd;Dk; mbfspy; ehl;bd; tsj;ijAk; $Wfpwhh;.  
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epiwe;j ,iyfisAila gyhr;RisfSk;> thiog;goKk; jz;zPhppy; 
nrhwpfpd;w epiyapy; cs;sd. jz;zPhpy; cs;s Mz; ez;lhdJ mtw;iwj; 
jd;Dila fUTw;wpUf;fpd;w ngz; ez;Lf;Ff; nfhz;LNgha;f; nfhLf;fpwJ 
vd;gijg; gpd;tUk; mbfspy; Rl;bf;fhl;Lfpwhh;. ,jid> 

ms;spiyg; gytp dspe;JtPo; RisAq;  
fdpe;JtPo; thioapd; goDk;  
Gs;spth oytd; nghwpthpf; fkk;#d;  
nQz;bDf; Fa;j;JNeha; jzpg;ghd;.  (rPtf. 2109) 

kUjdps ehfdhh;> Xh; Mz; ez;L ngz; ez;bw;F ehty; fdpia md;NghL 
nfhz;LNgha; Cl;ba nra;jpiar; nrhy;Yfpwhh;. jpUj;jf;f Njth; ,d;Dk; 
rpwpJ nghWg;Gk; md;Gk; kPJw me;jg; ngz; ez;L fUTw;wpUf;fpd;w ez;L 
vd;W mofhfr; nrhy;Yfpwhh;. ,jpypUe;J mth; rq;f ,yf;fpaq;fspy; 
Njha;e;J khzpf;fq;fisf; fz;nlLj;J> mtw;wpw;F nkU$l;bj; jUfpd;w 
gz;igAk; ek;khy; mstpl KbahJ vd;gij jdJ ghlypy; Fwpg;gpLfpd;whh;. 

ehzk;  

ew;wpizapy;> fsnthOf;fj;jpYs;s jiytidf; fl;lhak; jpUkzk; 
nra;Jnfhs;s Ntz;Lk; vd;W Njhop tw;GWj;Jtjhfg; Gyth; mwpTil ek;gp 
$Wfpwhh;. „vq;fNshL gpwe;j ehs; Kjy; njhlh;e;J te;j ehzkhfpa 
ntl;fj;ij tpl;L tpl;Nlhk;. ,dp ,t;t+hpy; vq;fisg; gw;wpj; J}w;Wfpd;w 
myh; vOtjhf‟ vd;W Njhop nrhy;fpd;whs;.  

NrZk; vk;nkhLte;j  
ehZk; tpl;Nlk; myh;f ,t;TNu  (ew;wpiz-15) 

jpUj;jf;f NjtUk; rPtfidf; fz;l tpkiy ehzj;ij ,oe;Jtpl;lhs; 
vd;fpd;w ,lj;jpy;>  

ngz;gh yth;fl; fzpaha;g;gphp ahjehZk;  
jpz;gh dpiwAeP jpUkhikAQ; Nrh;e;j rhay;  
fz;ghw; ftpDk; tisAq; fth;e; jpl;l fs;td;  (rPtf. 1961) 

vd;W $Wfpwhh;. ngz;ghyhh;f;F mzpahf cs;s ehzj;ijAk;> jpz;zpa 
epiwiaAk;> mofhd rhaiyAk;> moifAk; fth;e;jpl;l fs;td; vd;W 
nrhy;fpwhh;. mwpTilek;gpahh; nrhd;dijg;Nghy ngz;ghYf;Nf chpa 
ehzj;ij Xh; mzpahf xg;gpLfpd;whh; jpUj;jf;f Njth;. 

fw;G  

rq;f ,yf;fpaq;fspy; Ky;iy kyh; fw;Gf;F milahskhff; 
fUjg;gLfpwJ. jkpoh;fs; Ky;iyiaf; fw;Gf;Fr; rpwg;ghf vLj;Jf;fhl;b 
tUfpwhh;fs;. Iq;FWE}w;wpy; Ngadhh; ghzh;fis Ky;iyg; gz;izg; 
ghbr;nry;y> jiytp fw;gpd; rpd;dkhd Ky;iy kyiur; #bapUf;f> mts; 
mUfpypUe;j jiytd; jd; Gjy;tNdhL kfpo;e;jpUe;jhd; vd;W $Wfpwhh;. 
,jidg;  

ghzh; Ky;iy ghlr; Rlhpio  
thZjy; mhpit Ky;iy kiya  
,dpjpUe;jdNd neLe;jif  
JdpjPh; nfhs;ifj;jd; Gjy;tndhL nghype;Nj  (Iq;. 408) 

vDk; ghly; thpfs; tpsf;Ffpd;wJ.  

rPtfrpe;jhkzp fhe;jUtjj;ijapd; Njhopah;fs; fw;Gf;F ,yf;fzkhd 
Ky;iyiaj; jiyapy; #bdhh;fs; vd;gij gpd;tUk; ghly; tpsf;FfpwJ.  

gz;zpwr; RUk;G#Ok; gdpKy;iyr; #l;LNta;e;jhh;  (rPtf. 624) 
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,jpy; fw;gpd; rpd;dkhf Ky;iyg;g+it vz;zpaJk;> milahskhfr; 
#baJk; xg;Gikf;fhl;lg; ngw;Ws;sJ.  

jpUkz Kiw  

rq;ffhyj;jpNy eilngw;w jpUkzKiwfis tpsf;Ffpd;w ghly;fs; 
mfehD}w;wpNy ,lk; ngw;Ws;sd. ,jid 

cOe;J jiyg;nga;j nfhOq;fsp kpjit  (mfk;. 86) 

vd;w ghly; mb tpsq;Ffpd;wJ. ,jpy; GNuhfpjh;fSk;> ke;jpuk; XJgth;fSk; 
fpilahJ. Gjy;th; gae;j kq;fy kfsph;jhd; me;jj; jpUkzj;ij 
elj;Jtjhf tUfpwJ. Mdhy; ey;yehs; ghh;j;Jr; nra;jpUf;fpwhh;fs;. NkYk;> 
cNuhfpzpAk;> jpq;fSk; $ba ehs; jpUkzj;jpw;Fr; rpwe;j ehs; vd;gJ 
gz;ila jkpoh;fspd; fUj;jhf ,Ue;Js;sJ vd;gij ,g;ghlyhy; mwpayhk;.  

Nfhs;fhy; ePq;fpNa nfhLntz; jpq;fs;  
Nfby; tpOg;Gfo; ehs;jiy te;njd  (mfk;. 86) 

,jidr; rPtfrpe;jhkzpapy; rPjj;jd; fhe;jUtjj;ijf;F aho;g;Nghh; 
epfo;j;Jtjw;Fhpa Nkil mikf;fpwhd;. me;j aho;g;Nghh; njhlq;Ftjw;Fhpa 
ey;yehisj; Njh;e;njLf;fpwhd; aho;g;Nghhpy; nty;gtUf;Ff; fhe;jUtjj;ij 
khiy #Lths; vd;gjhy; jpUkzj;jpw;F vJ rpwe;j ehNsh me;j ehisj; 
Njh;e;njLj;jhd; vd;W nrhy;thh;. ,jid 

xz;zpw TNuhzp a+h;e;j  
nthspkjpnahz;ngh dhl;rpj;  
njz;zpw tpRk;gp dpd;w  
njspkjp Kfj;J eq;if  
fz;zpa tPiz thl;Nghh;f;  
fyhk; kpd;W fhz;Lk; nkd;Nw  (rPtf. 620) 

vd;w ghly; thpfs; czh;j;Jfpd;wd. mjhtJ cNuhfpzp> jpq;fNshL 
Nrh;e;jpUf;fpd;w ey;y ehspy; aho;g;Nghh; njhlq;f Vw;ghL nra;jhd;; vd;gJ 
,jd; fUj;jhf cs;sjhy; xg;GikAilajhfpwJ.  

gphpT 

jiytd; gphpe;Jtpl;lhy; me;jj; jiytpapDila clypy; epwk; 
ntspUtijg; griy vd;W nrhy;Ythh;fs;. ,e;jg; griy vd;gJ gy;NtW 
tpsq;fq;fSf;F cl;gl;l nrhy;yhf mike;Js;sJ. Xh; ,lj;jpy; gPh;f;fk;g+ 
Nghy kQ;rs; epw cly; vd;W nrhy;thh;fs;. fypj;njhifapy; ghiyf;fypapy; 
Mrphpah; griy vd;gJ re;jpuidg; gdp %bf;nfhz;lhy; vg;gb ,Uf;FNkh 
mg;gb xU epiy vd;W nrhy;fpwhh;.  

,tl;Nf  
nra;TW kz;byk; ika;ahg; gJNghy  
ikapy; thz;Kfk; grg;g+ Uk;Nk  (ghiyf;fyp 6) 

rPtfd; Nfkrhpiatpl;L ,utpy; gphpe;JtpLfpwhd;. tUe;Jfpd;w epiyapy; grg;G 
tUtjw;F Xh; vLj;Jf;fhl;L nrhy;fpwhh;. 

gdpnfhz; khkjp Nghw;grg; g+uahd;  
jdpa shtJ jf;fJ Nthnrhyha;  (rPtf. 1510) 

vd;W jhNd Ngrpf;nfhs;tJNghy; mikf;fpwhh;. fypj;njhifapypUe;J 
jpUj;jf;f Njth; vLj;Jnfhz;l nra;jp xg;gPLf;fpd;whH.  

mfehD}w;wpy; ghiy ghba ngUq;fLq;Nfh> nghUs;topg; gphpitf; 
fUjpa jiykfd;> jd; neQ;rpw;Fr; nrhy;ypa nra;jpia xU ghlypy; 
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mikf;fpwhh;. jiytdpd; gphpTr; nra;jpia Muha;e;J mwpe;j 
jiytpahdts;. jd; khh;gpy; mizj;jpUe;j kfDila jiyapy; #lg;gl;l 
nrq;fOePh; khiyia Nkhe;J neL%r; nrwpe;jNghJ mk;khiyapy; nghpa kyh; 
ntg;gj;jhy; fUfpj; jd; epwj;ij ,oe;jJ. mjdhy; jiytd; jw;fhypfkhfg; 
gphpit xj;jpitj;jhd; vd;W nrhy;fpwhh;. ,jid 

Mfj; njhLf;fpa Gjy;td; Gd;jiy  
J}ePh;g; gae;j Jizaik gpizay;  
Nkhapdhs; caph;j;j fhiy khkyh;  
kzpAU ,oe;j mzpmop Njhw;wk;  (mfk;. 5) 

vd;Dk; ghly; mbfs; gphpit czHj;Jfpd;wd 

rPtfd; fdfkhiyia tpl;Lg; gphpa epidf;fpwhd;. me;jr; nra;jpia 
mwpe;j fdfkhiyapDila epiyiag;gw;wpr; nrhy;yte;j jpUj;jf;fNjth; 
mts; ifapypUe;j nrq;fOePh; kyh;> ngU%r;rpd; fhuzkhff; 
fUq;Ftisahf khwpaJ vd;W mofhf xg;gPl;L nrhy;Yfpwhh; 
jpUj;jf;fNjth;. ,jid 

ifapw;; 
Gs;shtpr; nrq;fOePh;f; Ftisnra;jhs;   (rPtf. 1887) 

vd;Dk; ghly; mbfs; tpsf;Ffpd;wd. 

rq;f ,yf;fpaq;fspy; mf,yf;fpaq;fs; rpwg;Gilad. mf,yf;fpaq;fspy; 
jiytp> jiytd;> Njhop> ew;wha;> nrtpyp> je;ij vd;W gy;NtW tifahd 
khe;jh;fs; ,Ug;gh;. me;jg; ghj;jpuq;fspy; Njhop ghj;jpuk; xU jpahfg; 
ghj;jpuk;. Vndd;why; NjhopAk; jiytpAk; xj;jtaJilath;fs;. xj;j 
cs;sk; cilath;fs;. fgpyh; jiytpf;Fk; Njhopf;Fk; ,ilapyhd el;gpd; 
Moj;ijg;gw;wpf; $Wk;NghJ> ,th;fs; ,UtUf;Fk; cly;jhd; ,uz;L 
Mdhy;> caph; xd;W vd;W Njhopapd; nrhw;fshy; $Wfpwhh;.  

ahNk gphptpd;wp ,iae;j Jtuh el;gpd;  
,Ujiyg; Gs;spapd; xUaph; mk;Nk  (mfk;. 12) 

vd;Dk; mbfshy; Njhopapd; gz;igg; glk;gpbj;Jf; fhl;Lfpwhh;.  

rPtfd; fhe;jUtjj;ijia kze;j gpd;dh; #o;epiy fhuzkhf 
Fzkhiyahh;> Nfkrhpahh; MfpNahiu kze;J nfhs;fpwhd;. vd;whYk; mtd; 
fhe;jUtjj;ijapd; ghy; nfhz;Ls;s fhjypd; Mok; Fiwatpy;iy. 
Nfkrhpahiu kze;j gpd;dh; gphpe;j rPtfd;> Vkhq;fjGuk; efuj;jpy; cs;s 
ngha;iff; fiuapy; mkh;e;J fhe;jUtjj;ijia vz;zp Mw;whikahy; 
tUe;Jfpwhd;. mg;nghOJ jd; gphpTj; Jauj;jhy; fhe;jUtjj;ij 
,we;Jtpl;bUg;ghNsh vd;W vz;Zfpwhd;. ,e;j ,lj;jpNy <Uaph; Xh; cly; 
vd;w rq;f ,yf;fpag; ghly; jpUj;jf;f NjtUf;F epidTf;F tUfpwJ. 
rPtfd; epidf;fpwhd;. jhDk; fhe;jUtjj;ijAk; cly;fshy;jhd; 
NtWgl;lth;fs;. Mdhy;> caph; Xh; caph;jhd;. mg;gb mts; ,we;jpUe;jhy; 
vd; capUk; NghapUf;Fk;. ehd; capNuhL ,Uf;fpd;w fhuzj;jpdhy; mtSk; 
capNuhL ,Ug;ghs; vd;W rPtfid mfehD}w;Wg; ghly; thapyhf 
xg;gPLfpwhh; jpUj;jf;fNjth; ,jidf; 

fhjyhS lYs;Scaph; iftpbd;  
Vjnkd;Daph; nua;jp apwf;Fk;kw;  
whjyhy;op mopT nthd;wpy  (rPtf. 1631) 

vd;Dk; ghly; thpfs; Fwpg;gpLfpd;wd. 
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KbTiu  

rpe;jhkzpapy; rq;f ,yf;fpa mff;$Wfs; FLk;gj;ijg; gpd;Gykhff; 
nfhz;L mike;Js;sd. rq;f ,yf;fpak; vd;gJ njhd;ikAk; gioikAk; 
khwhj ,yf;fpakhf ,Ug;gjhy; ,/J rpe;jhkzpf; fhg;gpaj;jpw;F 
J}z;Lf;Nfhyhf mike;jJ. rpe;jhkzpapy; rq;f ,yf;fpa mff;$Wfis 
xg;gpl;Lf; fhZk; NghJ fhye;NjhWk; mopahj rpe;jhkzpahf tpsq;Ffpd;wJ.  

rPtfrpe;jhkzpapy; rq;f ,yf;fpaf; fUj;Jf;fs; mjpfkhf ,Ug;gjhy; 
rpe;jhkzpia \xsp tpsq;Fk; ee;jhkzp| vd;W rhd;Nwhh; $WtJ ed;F 
nghUj;jkhdjhFk;. NkYk; rkzrkaj;jpd; tPo;r;rpapy; ,Ue;J rPtfrpe;jhkzp 
fhg;gpak; vOr;rpf;F tpj;jpl;lJ vd;Nw Fwpg;gplyhk;. 

ghHit E}y;fs; 

1. c.Nt. rhkpehijaH> rPtfrpe;jhkzp %yKk; er;rpdhHf;fpdpaUk; ciuAk;. 

2. g. kUjehafk;> jkpopd; nrt;tpay; jFjp 

3. f. uhjh> mf,yf;fpaj;jpy; ngz;zUik 

4. jkpotd;> goe;jkpopy; mikg;gpay; kw;Wk; FwpaPay; Ma;Tfs; 

5. gpd;dj;J}H m. ehuhazrhkp IaH> ew;wpiz. 

6. ngh.Nt. NrhkRe;judhH> Iq;FWE}W. 

7. e. K. Ntq;flrhkp ehl;lhH> mfehD}W. 

8. ,.it. mde;juhikaH> fypj;njhif %yKk; ciuAk;. 
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