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FOREWORD MESSAGE FROM THE BOARD OF EDITORS
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Padmabushan Shri. N. Ramaswami Ayyar with a vision of empowering women through
holistic education that would enrich their personality and values of life and groom them
academically proficient. The munificent and philanthropic founder envisioned the
significance of women’s education and made an ingenious initiative to provide
education to women in the early 1950s. The illustrious son Shri. R. Panchapakesan
further enhanced his father’s vision by dedicated and untiring efforts to expand the
growth of the noble institution, and has embarked on a journey in pursuit of excellence
in education blended with traditional values with his noble wife Madam Co-ordinator
Smt. Vasantha Panchapakesan. Their noble pursuit is continued with dedication and
scholarly efforts by their illustrious sons Shri. Ramani Panchapakesan, the Executive
Director, and Dr. Kannan Panchapakesan, Director-Academics.

The Journal SRC-QUEST got initiated in the year 2021 for academic excellence
and dedicated approach towards dissemination of knowledge in the research areas with
multifunctional methods and strives to report recent advances. The contribution of the
authors demonstrates practical usefulness and multi-disciplinary approach to complex
real world problems. The first volume of it was released in July 2021 as dedicated to
our founder on his 125" birth anniversary, and second volume in October 2022. To
maintain academic standards, ethics and integrity, the third volume has been released
now with 32 research articles of our faculty from all the streams of Arts, Science,
Commerce and Management.

The editorial and technical committees of this peer-reviewed journal, with the
excellent support and remarkable guidance from the college authorities and enthusiastic
and dynamic contributions from the faculty members, feel privileged to be a part of this
dissemination of knowledge by quality based research articles.

Expressing our sincere gratitude to the college authorities and our earnest
appreciation to the contributors, we feel delighted to bring out this third volume.
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EVALUATION OF NUTRIENT CONTENT IN AQUEOUS EXTRACT
OF Ficus carica L DRIED FRUIT

D. Nalini Devi
Department of Biochemistry, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Ficus carica L constituted one of the largest genera of medicinal plants with about 750
species of woody plants, trees, and shrubs primarily occurring in subtropical and tropical
regions throughout theworld. The fig is a very nourishing food and used industrial products. It
is rich in vitamins, mineral elements, water, and fats. Figs are one of the highest plant sources
of calcium and fiber. According to USDA data for the Mission variety, dried figs are richest in
fiber, copper, manganese, magnesium, potassium, calcium, and vitamin K, relative to human
needs. They provide many nutrients that are essential for the health and maintenance of our
bodies. They are commonly consumed fresh, but can also be eaten in a dried state. Almost all
dried fruits provide essential nutrients and also health protective bioactive ingredients that
help to reduce its risk of illness by preventing chronic diseases. The Figs have the potential to
be used as therapeutic drugs  and it has been reported to include antioxidant, antiviral,
antibacterial, hypoglycemic, cancer suppressive, hypotriglyceridaemic, and antihelminthic
effects. This study was aimed to present an overview of traditional, nutritional values and
pharmacological investigations of this plant.

Keywords: Antihelminthic, Ficus carica, hypoglycemic, pharmacological, subtropical

Introduction

Indian traditional medicine is based on various systems including Ayurveda,Siddha,
Unani and Homoeopathy. The evaluation of all these drugs is based on phytochemical and
pharmacological approaches which lead to drug discovery often is referred to as “natural
product screening”. Any part of the plant may contain active components like bark, leaves,
flowers, roots, fruits, seeds, etc. The beneficial medicinal effects of plant materials typically
result from the combinations of secondary products present in the plant. Even the olympic
athletes were given figs as a training food and figs were given as laurels to the winners of the
first Olympics as a “medal ”. Ficus genus were also very likely one of the earliest and best
sources of cultivated medicine as well as of food for people, and for their domesticated

animals, (Flaishman MA et al.,2008).
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Fruits are truly among nature’s great gifts because they provide many nutrients that are
essential for the health and maintenance of our bodies. They are commonly consumed fresh,
but can also be eaten in a dried state. Almost all dried fruits provide essential nutrients and an
array of health protective bioactive ingredients that help to reduce its risk of illness by
preventing chronic diseases. Natural products have the potential to be used as therapeutic drugs
for humans and live stock species. Such compounds, along with their analogues, can also act

as intermediates to produce useful drugs, (Makkar HPS et al.,2009).

Figure 1. Ficus Carica Linn.,

In this regard, one such plant is Ficus Linn Carica., one of the oldest medicinal plant recorded
in the Indian system of medicine (Family- Moraceae). Literature survey indicated that figs
(Ficus Carica Linn.) are cultivated for over 11,000 years and figs, which almost certainly
predate for human use, are the earliest cultivated plants. Fruits and vegetables are
recommended as a source of dietary fibre, they are an important part of a healthy diet, and it
was important as quantity and no single fruit or vegetable provides all of the nutrients needed
to be healthy. A diet rich in vegetables and fruits can lower blood pressure, reduce risk of
heart disease and stroke, prevent some types of cancer, lower risk of eye defects, digestive
problems, oxidative stress and also help the body to develop the capacity to fight against these
by boosting immunity (Dani et al., 2007).

This is based on the fact that they are home for many antioxidants such as ascorbic acid
(vitamin C), tocopherols (vitamin E), carotenoids (provitamin A) and several phenolic
compounds (flavones, isoflavones, flavanones, anthocyanins and catechins) (Shahidi and
Naczk, 2004).

Ficus constituted one of the largest genera of medicinal plants with about 750 species of woody

plants, trees, and shrubs primarily occurring in subtropical and tropical regions throughout the
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world. The genus is remarkable for the large variation in the habits of its species. In India, the
most important species of Ficus are F. bengalensis, F. carica, Ficus racemosa and F.
elastica.Ficus carica is commonly referred as “Fig”. Various parts of the plant like bark,
leaves, tender shoots, fruits, seeds, and latex are medicinally important. The fig is a very
nourishing food andused in industrial products. It is rich in vitamins, mineral elements, water,
and fats. Figs are one of the highest plant sources of calcium and fiber. According to USDA
data for the Mission variety, dried figs are richest in fiber, copper, manganese, magnesium,
potassium, calcium, and vitamin K, relative to human needs. Figshave a laxative effect and
contain many antioxidants. The dried figs produced a significant increase in plasma
antioxidant capacity and also used in various disorders such as gastrointestinal respiratory,
inflammatory, cardiovascular disorders, ulcerative diseases, and cancers. In traditional
medicine the roots are used in treatment of leucoderma and ringworms and its fruitswhich are
sweet, have antipyretic, purgative, aphrodisiac properties and have shown to be useful in
inflammations and paralysis, (Kirtikar KR and Nadkarni KM.,1996).

Materials and Methods

Preparation of Ficus carica extract

Ficus carica was procured at Gandhi market. Care was taken to select the fresh and juicyfruit.
The fruit was washed thoroughly to remove all the foreign particles and peeled off the skin
and the pulp was collected separately. The required quantity of l1gram fruit was weighed,
groundwell using mortar and pestle with distilled water. The prepared extract was subjected
to the following analysis.

Qualitative Analysis of Nutrients

Test for Carbohydrate:

Molish’s Test

Iml of aqueous extract of Ficus carica was separately mixed with 0.5 ml of water and was
mixed with two drops of Molisch’s reagent. To this, added 1 ml of concentrated sulphuric acid
through the side of the tubes, formation of reddish brown ring at the junction of two liquids
indicated the presence of sugars.

Test for Reducing Sugars:

Fehling’s Test

Iml of each Fehling A and B mixed and boiled for 1 minute. Equal volume of test solution
added and heated in water bath for 5-10 minutes the formation of brick red precipitate indicate

the presence of reducing sugar.
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Test for Non-Reducing Sugar

Tannic Acid Test

Sml of aqueous extract of Ficus carica, were mixed with 3 ml of 20% tannic acid, the
formation of white precipitate indicates the presence of non reducing sugar.

Test for Protein

Millon’s Test

3ml of aqueous extract of Ficus carica were added with 5 ml of Millon’s reagent (15% of
mercuric sulphate in 15% of sulphuric acid). On heating the white precipitate which turns
into brick red colour indicates the presence of protein.

Quantitative Analysis

Estimation of Total Carbohydrates

Total carbohydrate was estimated by the anthrone method of Hedge, ef al., (1962)

Principle

Concentrated sulphuric acid hydrolyses the glycosidic bond of carbohydrate to give
monosaccharides which are then dehydrated to furfural which reacts with anthrone to give

green colour complex which can be measured colorimetrically at 640nm.

Reagents

30% potassium hydroxide: 30gm potassium hydroxide made up to 100ml distilled water.
0.2% o f sulphuric acid

Stock standard: 100mg of glucose was dissolved in 100ml of distilled water.

Working standard: 5 ml of stock was diluted to 100ml of distilled water.

Extraction

1g of fruit peel and pulp was ground thoroughly using 5ml of 30% potassium hydroxide. The
plant homogenate was centrifuged at 3000 rpm and the clear supernatant was taken. To the
pellet added 2 ml of 30% potassium hydroxide for complete extraction.

Procedure

Different concentration of standard were taken and made up to 1ml with distilled water. The
tubes were kept in ice bath and added 4ml of 0.2% anthrone reagent with constant stirring. All
test tubes were kept in a boiling water bath for 5 minutes. Blank was also processed similarly.
For test 0.1ml of supernatant was taken, made upto 1ml with distilled water and treated

similarly as standard.The blue green colour developed was read at 640nm.
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Estimation of Fructose

Fructose was estimated by the Resorcinol method

Principle

Fructose in the presence of acidic medium is dehydrated and form hydroxyl methyl furfural.
These formed compounds react with resorcinol to give a red colored complex, which is
measured calorimetrically at 520 nm.

Reagents

Resorcinol reagent: Dissolved 1% of resorcinol with 125ml of glacial acetic acid.

HCL: 5 parts of concentrated acid was mixed with 1 parts distilled water.

Stock standard: 100mg of fructose was dissolved in 100ml of distilled water.

Working standard:10ml of stock solution was diluted to 50ml of distilled water.(1 in 5
dilution )

Procedure

Pipette out various concentration of working standard solution and made up to 2ml with
distilled water. To this added 1ml of resorcinol reagent and 5ml of diluted HCL. The test was
treated similarly as above with 0.5ml of test solution. All the tubes were kept in a water bath at
80°C for 10mins, the tubes were allowed to cool under tap water and read the color developed
was read at 520nm within 30minutes. A standard graph was drawn with concentration of X-
axis and optical density on Y-axis.

Estimation of Total Protein

Total protein was estimated by the method adopted by Lowry et al., (1951).

Principle

Protein present in the test sample reacts with Follin’s ciocalteau reagent to give a colored
complex. The color so formed is due to the reaction of alkaline copper with the protein and
the reduction of phosphomolybdate with tyrosine and tryptophan present in the protein. The
intensity of color developed depends on the amount of three aromatic amino acids present
and the blue color developed is read at 620nm.

Reagents

Bovine Serum Albumin Standard: 20mg of bovine serum albumin was dissolved in 50ml
of distilled water.

Working Standard: 10ml of stock was diluted to 50ml with distilled water.

Folin’s reagent: Dissolved 100g of Sodium tungstate and 25g of Sodium molybdate in 50ml
of distilled water in a round bottomed flask. Added 50ml of 50% Phosphoric acidand 100ml of
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Concentrated Sulphuric acid. Reflexed for 10 hours. Added 150g of Lithium sulphate and
50ml of distilled water and a few drops of bromine. Boiled without a condenser for 50
minutes to remove excess of bromine. Cooled and made up to a litre. It was diluted 1:2 before
its use.

Lowry’s reagent

Solution A: 3g of Sodium carbonate in 150ml of 0.1N sodium hydroxide (600mg of sodium
hydroxide in 150ml of water)

Solution B: Mixed 1% Sodium potassium tartarate and 0.5 % copper sulphate.

Mixed 150ml of Solution A and 3ml Solution B (50:1)

5% Trichloro acetic acid: 5g of Trichloro acetic acid was dissolved in 100ml of distilled
water.

0.01IN Sodium hydroxide: 40mg of Sodium hydroxide was dissolved in 100ml of distilled
water.

Procedure Extraction

Weighed 1g of fruit peel and pulp and ground well using a mortar and pestle with tri
chloroacetic acid and kept them half an hour for complete precipitation of protein. Centrifuged,
discarded the supernatant and again washed with trichloro acetic acid. Then dissolved the
precipitate in 3ml of 0.01N sodium hydroxide and made up to 100ml with distilled water.
This served as the test solution. Pipette out 0.1ml of each test solution into a test tube and
made up the volume to 1ml with distilled water. Various concentration of working standard
also made up to 1ml with distilled water. To all the test tubes added 4.5ml of alkaline copper
reagent and allowed to stand for 20minutes. A blank was also set up with water and Lowry’s
reagent. To all the test tubes added 0.5ml of Follin’s reagent and allowed to stand for 10
minutes. The blue color developedwas read at 620nm.

Estimation of Free Amino Acid

The free amino acid present in the plant materials was estimated by Sadasivam et al.,1992
Reagents

1% Ninhydrin: 1gm of ninhydrin was dissolved in 100 ml of acetone.

0.1M Acetate buffer

Stock standard: 100 mg of glycine was dissolved in 100 ml of distilled water.

Working standard: 10 ml from the stock solution was made up to 100 ml with distilled

water.
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Extraction of Amino Acid

Igm of fruit peel and pulp was weighed and ground with mortar and pestle. To this
homogenate, added 5 to 10 ml of 80% ethanol. Centrifuged and repeated the extraction twice
with the residue and the supernatant was collected for the following estimation.

Procedure

To 0.1 ml of extract added 0.9 ml of buffer, 1 ml of ninhydrin solution and kept in a boiling
water bath for 20 minutes and then added 5 ml of the buffer mixed well and cooled the
contents for 15 minutes. Various concentration of working standard also processed similarly.
Read the intensity of the purple color against a reagent blank in colorimeter at 570 nm.
Estimation of Calcium

Calcium was estimated by the method of Summerson (1941)

Principle

Calcium present in the sample is precipitated as calcium oxalate by the addition of
ammonium oxalate solution and kept overnight for complete precipitation. The contents are
centrifuged. The precipitate is neutralized and washed with diluted ammonia repeatedly for
two times and then the precipitate is dissolve in concentrated sulphuric acid. The liberated
oxalic acid is titrated against standard potassium permanganate.
Reagents

4% ammonium oxalate: 4gm of ammonium oxalate dissolved in 100ml distilled water.

IN sulphuric acid, Ammonia, 0.01N potassium permanganate, 0.01N oxalic acid
Precipitation of Calcium
2ml solution of fruit extract was taken in a centrifuge tube, to this added 1 ml of4%
ammonium oxalate and mixed thoroughly and was kept overnight for complete precipitation.
Next day the contents were centrifuged for 5 minutes and the supernatant was discarded. To
the precipitate added 3 ml of diluted ammonia to ensure the complete removal of ammonium
oxalate. Then the precipitate was dissolved in 5 ml of 1N sulphuric acid.
Procedure

5 ml of oxalic acid and 10 ml of IN sulphuric acid was taken in a conical flask and warm gently.
The burette was rinsed with potassium permanganate and was filled by the same. The content
of conical flask was titrated against with burette solution for standardization of potassium
permanganate. Appearance of permanent pink color was noted as an end point. Theburette
value was noted and repeated the titration for concordant value. The precipitate of eachplant
ash was dissolved in 5 ml of 1N sulphuric acid and then transferred into a clean conical flask

separately. The content of conical flask was titrated against with standardized 0.01N
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potassium permanganate. Appearance of permanent pink color was noted as an end point. The
burette value was noted and repeated the titration for concordant value. A blank was also done
by using 10 ml of IN sulphuric acid it was titrated against 0.01N potassium permanganate.
The end point was noted, and repeated the titration for concordant value.

Estimation of Iron

Iron was estimated by the method adopted by Jaffery et al., (1977).

Principle

Ferric ion present in the sample reacts with potassium thiocyanate to give a red colored
complex,which is measured calorimetrically at 475nm.

Reagents

30% Sulphuric acid: 30ml Sulphuric acid made up to 70ml distilled water.

7% Potassium persulphate: 7gm of Potassium persulphate dissolved in 100ml distilled
water.

40% potassium thiocyanate: 40g of potassium thiocyanate was dissolved in 100ml of
distilled water.

Stock Standard: 70.2mg of Ferrous ammonium sulphate was dissolved in 100ml of
distilled water. To dissolve the crystal 1ml of concentrated hydrochloric acid was used.
Working Standard: 5ml of stock standard was diluted in 100ml of distilled water.
Extraction

Weighed 1gm of fruit and grounded by using mortar and pestle, mixed with 100ml ofdistilled
water. Centrifuged for 10minutes and the supernatant was used as the test solution.
Procedure

Various concentration of working standard were pipetted out into a series of test tubes and
made upto Sml with distilled water. 0.8ml of sample extract was taken and was made up to
Sml with distilled water. To all the tubes, added Iml of 30% sulphuric acid and Iml of
potassium per sulphate were added, followed by the addition of 1.5ml of 40% potassium
thiocyanate. A blank was setup and red coloured developed was read at 475nm within
Sminutes. A standard graph was drawn taking concentration on X-axis and optical density on
Y-axis. From the graph, the amount of iron present in the test solution was calculated.
Estimation of Ascorbic Acid (Vitamin-C)

The ascorbic acid was estimated by the method of Harries et al.,(1935)

Principle

Ascorbic acid is dehydrogenated in the presence of bromine water to form dehydroascorbic

acid. The ketone group of dehydro ascorbic acid is then reacted with 2.4,dinitro phenyl
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hydrazine (DNPH) to give an orange red colour osazone derivative ,which is dissolved in
80% sulphuric acid .Thio urea acted as preservative and the orange-red colour was
spectrometrically measured at 540nm.

Reagents

4%oxalic acid: 100mg of oxalic acid was dissolved in 250ml of distilled water

2%Dinitro Phenyl Hydrazine (DNPH): 1g of dinitro phenyl hydrazine was dissolved in
50ml of 0.5N sulphuric acid.

0.5N Concentrated Sulphuric acid: 0.7ml of concentrated sulphuric acid was mixed with
49.3ml of distilled water.

10% Thio Urea: 2g of Thio Urea was dissolved in 20ml of distilled water.

Bromine water: Dissolved 1- 2 drops of liquid bromine in 100ml of distilled water.
80%Sulphuric acid: 80ml of concentrated sulphuric acid was mixed with 20ml of distilled
water.

Stock Standard: 20mg of ascorbic acid was dissolved in 4% oxalic acid. To this added few
drops of tromine water to convert ascorbic acid to dehydro ascorbic acid. After the solution
had “Orange red” addition of bromine water stopped. Then the brominated stock was made
up to 100ml with oxalic acid.

Working Standard:10ml of brominated stock was diluted to 100ml with 4% Oxalic acid.
Extraction

About 1g of fruit extract was weighed and ground in mortar and pestle with 6ml 0f4% Oxalic
acid. The extract was centrifuged for 5 minutes. The supernatant was then brominated, and
used as the test sample.

Procedure

2ml of test sample was taken and made upto 3ml with 4% Oxalic acid. Then pipette out
various concentration of working standard solution into the series of test tube, and made upto
3ml of 4% oxalic acid . A blank was also set up by the taken 3ml of 4% oxalic acid. To all the
test tubes, added Iml of dinitro phenyl hydrazine reagent followed by 1-2 drops of thio urea
and incubated at room temperature for 4 hours. The orange red osazone crystals were
dissolved in 7ml of 80% sulphuric acid. The colour developed was read calorimetrically at
540nm. A standard graph was plotted against concentration of the standardascorbic acid on
X-axis and O.D on Y-axis. From the graph, the amount of ascorbic acid present in the given
sample was calculated.

Estimation of Vitamin-E

Vitamin E was estimated by the method of Baker ef al., (1980).
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Principle

This method involves the reduction of ferric ion by Vitamin-E and the formation of a red
colored complex with 2,2 = dipyridyl absorbance of the chromophore was measured at
520nm.

Reagents

0.5% Dipyridyl reagent: 0.5g of — dipyridyl in 100ml ethanol.

0.2% Ferric chloride: 0.2g of ferric chloride in 100ml ethanol.

Stock solution: 450mg of Vitamin E was dissolved in 100ml ethanol.

Working solution: 10ml of stock solution was diluted to 50ml with ethanol.

Procedure

Various concentration of working standard was taken and made up the final volume of each
dilution is 2ml. Also set up tubes of undiluted as well as diluted samples of the given
Vitamin-E test solution. Add 1.6ml of ethanol to all the tubes, including the blank. Add 0.2ml
of dipyridyl solution followed by 0.2ml ferric chloride to all the tubes, mixed well and
incubatedin the dark for Sminutes. Added 4ml of distilled water to all the tubes and shaken
well, which results in the red color being diffused into the aqueous layer. Measure the
absorbance of the aqueous phase at 520nm within 30 minutes. Plot the standard graph and
using the absorbance values, calculated the concentration of Vitamin-E in the unknown
sample.

Estimation Of Vitamin-A

Vitamin A was estimated by the method of Baker et a!/.,(1980).

Principle

This method involves the reduction of ferric ion by Vitamin-A and the formation of a red
coloured complex with 2°,2" ~ dipyridyl absorbance of the chromophore was measured at
450nm.

Reagents

0.5% Dipyridyl reagent: 0.5g of — dipyridyl in 100ml ethanol.

0.2% Ferric chloride: 0.2g of ferric chloride in 100ml ethanol.

Stock solution: 450mg of Vitamin A was dissolved in 100ml ethanol.

Working solution: 10ml of stock solution was diluted to 50ml with ethanol.

Procedure

Various concentration of working standard was taken and made up the final volume of each
dilution is 2ml. Also set up tubes of undiluted as well as diluted samples of the given

Vitamin-A test solution. Add 1.6ml of ethanol to all the tubes, including the blank. Add 0.2ml
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— dipyridyl solution followed by 0.2ml ferric chloride to all the tubes, mixed well and incubated
in the dark for Sminutes. Added 4ml of distilled water to all the tubes and shaken well, which
results in the red colour being diffused into the aqueous layer. Measure the absorbance of the
aqueous phase at 450nm within 30 minutes. Plot the standard graph and using the absorbance

values, calculated the concentration of Vitamin-A in the unknown sample.

Results And Discussion

Table 1 represents the qualitative analysis of nutrient content in aqueous extract of Ficus
carica L, showed that the presence of Carbohydrate, Reducing sugar, Non-reducing sugar
and Protein in both peel and pulp (Matheswaran Jagathambal et al.,2011).

Table 1: Screening of Nutrients

AQUEOUS AQUEOUS
sNo| | Numwewis | EXIMCTOR | EXTRACor
PEEL PULP

1 CARBOHYDRATE + +

2 REDUCING SUGAR + +

3 NON - REDUCING SUGAR |+ +

4 PROTEIN + +
Table 2: Nutrient Content of Ficus carica L
(Results are expressed in mg/100gm)

S.NO NUTRIENT CONTENT FRUIT PARTS
PEEL PULP

1. TOTAL CARBOHYDRATE 208 350
2. FRUCTOSE 436 545
3. TOTAL PROTEIN 186.6 800
4. FREE AMINO CID 337 600
5. CALCIUM 2400 850
6. IRON 12 13.5
7. ASCORBIC ACID 250 200
8. VITAMIN-E 6750
0. VITAMIN-A 9000
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Table 2 showed the content of Total Carbohydrate and Fructose in Ficus carica. The total
Carbohydrate and Fructose in peel was found to be 208mg/100gm, 436mg/100gm and in pulp
was found to be 350mg/100gm, 545mg/100gm, it was clearly shown that the Fructose content
was more than total Carbohydrate. In contrast to peel, pulp have more Carbohydrate and
Fructose content, this is because of juicy nature of pulp. Total protein and free aminoacid in
peel was found to be 186.6mg/100gm, 337mg/100gm and in pulp was found to be
800mg/100gm, 600mg/100gm. From the table, it was found that the pulp contains more total
protein content and free aminoacid than peel. Many fold increase of total protein content in
pulp is due to flesh and seeds content.The nutritional profile of dried fig fruit has
carbohydrates as a major component (73.50%) that corresponds to its high energy value
(317.78 kcal). Moderate amount of protein (4.67%) was found in the dried fruit while dietary
fiber content (3.68%) was good, (Neha Soni et al.,2014).

From this table represents the Calcium and Iron content in Ficus carica was shows that the
calcium and iron contentin ficus carica peel was found to be 2400mg/100gm, 12mg/100gm
and in pulp were found to be 850mg/100gm, 13.5mg/100gm. It revealed that Ficus carica is
rich in Calcium than Iron. There was marked increase in Calcium content in peel than that of
pulp. Iron content in pulp islittle bit high than peel. Dried fig was found to be a very good
source of minerals like Ca, Mg, P and Fe. Calcium is crucial for bones; maintain overall
health, important for strong bones and teeth. Iron is needed for the production of red blood
cell and enzymes, (Neha Soni ef al.,2014).Studies on the nutritional value of Ficus carica
fruits showed that the fruits contain crude protein content of 1.48%, lipid of 7.58% and
ascorbic acid of 5.3 mg/100g. The fruits also contain some important minerals elements such
as calcium (7.62 mg), magnesium (25 mg), sodium (329 mg), potassium (49.30 mg) and
manganese (2.4 mg) per 100 g on a dry weight basis, (Oliveira et al., 2009).

The content of Vitamin A and Vitamin E was found to be 9000mg/100gm and
6750mg/100gm. From the content of Vitamin A and Vitamin E in Ficus carica L(Table 2), it
was well understood that Vitamin A was found to be higher than Vitamin E and it has been
found to be very effective in the prevention and reversal of various disease complications due
to its function as an antioxidant, its role in anti-inflammatory processes, its inhibition of

platelet aggregation and its immune-enhancing activity, (SalihaRizvi et al.,2014).
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Conclusion

Based on results obtained from the present study, it was concluded that the nutritional
values were found in the aqueous extract of Ficus carica L fruit. This fruit is rich in nutrient
content and remedies for various diseases. The bio reactive compounds are present in this
fruit reduced the risk of various chronic diseases such as diabetes, cancer and cardiac
diseases. The different kinds of nutrients were mainly involved in the prevention of human
diseases such as anti-inflammatory, hypoglycemic, cancer suppressive, hypotriglyceridaemic

and antihelminthic effects.

References

1. Flaishman, MA et al., The Fig : Botany, horticulture and Breeding-An over view of
Horticultural reviews, 2008; 34, 113-196.

2. Makkar HPS, Norvsambhu T,Lkhavatsere S, Becker K.Plant secondary metabolites in some

medicinal plants of Mongolia used for enhancing animal health and production.Tropicultura

2009;3,159-167.

Dani, D Bertnand-Annu.Rev.Pharmacol. Toxicology., 2007;133-176

Shahidi and Naczk, South African journal of Botany, Prediction of total Phenolic acids

contained in plant extracts by FTIR, 2004; 34, 65-98.

5. Kirtikar KR and Nadkarni KM., Journal Of Ethnopharmacology, Antimicrobial screening of
selected medicinal plants from india, 1997; 58(2), 75-83.

6. Matheswaran Jagathambal kavya Madhavan,Parvathi V and Gopalu Karunakaran, Journal of
Pharmacy Research , Phytochemical screening antimicrobial activity of solvent extracts
of dried fruit of Ficus carica against five human pathogenic bacteria, 2011.

7. Neha Soni , Sanchi Mehta, Gouri satpathi,Rajinder K Gupta, Journal of Pharmacognocy and
phytochemistry, Estimation of nutritional,phytochemical,antioxidant and antibacterial activity
of dried Fig(Ficus carica), 2014.

8. Oliveira,A.P.,Valentao. Pereira,J.A.,Silva,B.M., Tavares,F and Andrade, Ficus carica
L.Metabolic and biological screening.Food Chem.Toxicol, 2009, 47, 2841-2846.

9. Saliha Rizvi et al ., Journal of Agricultural and Food chemistry , Antioxidant activities and
anthocyanin content of fresh fruits of common fig ( Ficus carica L.) , 2006, 54(20),7717-
7723.

B w

13






SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

HISTOCHEMICAL AND HISTOENZYMOLOGICAL STUDIES OF
ACANTHEPHIPPIUM BICOLOR, LINDLEY

S. Kala
Department of Botany, Seethalakshmi Ramaswami College, Tiruchirappalli

Abstract

The histochemical studies of leaves of Acanthephippum bicolor, Lindley, a medicinal
orchid is investigated in the present study. This orchid is used in urinary tract infection and its
antimicrobial activity is also investigated. Histochemical analysis would help in localizing the
metabolites. For histochemical studies, the free hand sections of leaves were taken and
treated with the respective reagent in localize components.

Key words: Histochemistry, orchid, urinary tract infection, antimicrobial activity.

Introduction

Knowledge of the phytochemicals present and their localization with appropriate reagents
within a plant cell may help to explain or to predict a variety of herbal preparations. The goal
in surveying plants for biologically active compounds should be to isolate the constitutions
responsible for a particular activity. Since the metabolomics of plants is rapidly developing, it
will be a key technology in the system biology approach in studies of interaction of the plant
and its environment and also for studies of activity of medicinal plants. In quality control of
food and medicinal plants, the use of metabolic profiles should be an important tool[1].

There has been an interesting phenomenon in the last few decades, "Herbal Medicine
has staged a comeback", because of the assurance of safety, quality and efficacy of medicinal
plants and herbal products, which are the key issues in both developed and developing
countries. Hence to rediscover the basis of the herbal medicine and to confirm scientific
validation for folk medicine research is in progress in the contemporary world.

Folk medicine has reported Acanthephippium bicolor Lindley, a terrestrial orchid, to be
antiseptic used to treat wounds. The terrestrial orchid, Acanthephippium bicolor Lindley, has
been claimed as the most effective herbal medicine for the urinary tract infection by the
traditional healers residing in the Kolli hills. When pathogenesis of UTI was tested, presence
of E. coli, Klebsiella pneumoniae, Proteus vulgaris, Staphylococcus aureus and
Streptococcus faecalis was identified. They are more prevalent in female than male. It is
discovered that there is more instance of UTI in female particularly in women of age group

between 20 and 50 and in male, men less than 20 years and above 50 years. The said women
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and men are more prone to UTI. The preliminary phytochemical analysis of the various parts
of Acanthephippium bicolor Lindley (stem, bulb and leaf) showed most of the compounds
responsible for antimicrobial activity are present only in leaf when compared to stem and
bulb[2]. In the present study, the histochemical and histoenzymological analysis of
Acanthephippium bicolor Lindley is analyzed.

Materials and Methods
Collection of Plant Materials

The healthy plant materials of Acanthephippium bicolor Lindley (Subfamily:
Epidendroideae, Subtribe: Beltiinae) were collected from the Kolli Hills. It was authenticated
in the Rapinat Herbarium, St. Joseph's college, Tiruchirappalli, Tamil Nadu, India with the
help of herbarium record (Plate No. 703; RHT 25392;) [3].
Location

The  Kolli Hills, one among the hills of the Eastern Ghats, has its geographical
position between 11°10'00" to 11°30'00" N and 78°15'00" to 78°30'00" E. It  belongs to
Namakkal district and it is situated in two taluks namely Namakkal and Rasipuram, covering
a total area of about 503 sq. km. The altitude is ranging from 200-1415 m about MSL from
the foothills. The mean maximum and minimum temperature is 35° and 18° C respectively
[4]. The location map of the Kolli Hills is appended (Plate I).
Morphology

Leaves about 3, oblong, lanceolate, acuminate with sheathing petiole about 45 cm
long. Inflorescence lateral with 3-4 flowers, 3-4 cm long, sac-shaped, yellow spotted with

red, lip hinged with 3 keels (3) (Plate I).
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Histochemical analysis

Cytochemical staining procedure[5]

S.No. Procedure Substances to be Control Rationale
employed and localized/ colour
treatment time to be obtained
1. Acid fuchsin Protein - Reddish | 2% acetic acid The aldehydes of
method (1% in pink treatment after proteins react with
distilled water) autoclaving acid fuchsin and get
stained.
2. Alcian blue 8GX Carboxylated 10% KOH, 5 hr The negatively
(3% solution in 0.1 | polysaccharides treatment before charged carboxyl
N sodium acetate (including non- staining. groups of uronic acids
buffer, pH 5.6) esterified pectin) — of pectins bind to the
Blue cationic alcian blue
by salt linkage at the

isoindole conferred
cationic sites. Since
this staining is done at
pH 5.6, only the
carboxylated pectins
are stained.

3. Amido black Proteins — Blue 2% acetic acid —
method (Amido treatment after
black, 0.5 g in autoclaving.

mercuric chloride
5 g, glacial acetic
acid 5 ml and
distilled water 100

ml)

4. Autofluorescence | Lignin — Blue — Due to the presence
method (400-410 of double bonds,
nm) lignin strongly

absorbs UV light and
so can be
distinguished readily
from the older cell
wall components that
do not absorb.

5. Cellufluor MZR Cellulose - Blue Cuprammonium 5 | It binds with 1, 3 and
New (Sigma) fluorescence (400- | hr treatment 1, 4 linked glucans.
(0.1% aqueous 410 nm) before staining.
solution)
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6. Chlorazol black E | Cellulose - Black | Cuprammonium 5 | —
(Sigma) (1% to bluish black. hr treatment
methyl cellosolve before staining.
5 min)
7. Nitrous test (10% | Phenols - Cherry Sodium hydroxide | —
NaNO,, 10-20% red and ethanol (1:1)
urea and 10% treatment
acetic acid added
in succession)
8. Toluidine blue O Carboxylated 10% KOH-5hr | TBO-a
(Merck) (0.05% in | polysaccharides - | treatment before metachromatic dye.
acetic buffer pH Pink to reddish staining. Highly polymerized
4.4) pink. Lignin-blue lignin shows
to blue green orthochromatic blue
colour. Less
polymerized lignin
bluish green.
9. Vanillin method Phenolics — Red Potassium —
(HCI and mixture hydroxide ethanol
of vanillin 20% extraction
w/v and
acetaldehyde 1%
v/vin 95%
ethanol)
10. Gibbs reagent Phenolics — Blue | — Polyphenols interact
(0.5 ml of 2, 6- with 2,6-dichloro-p-
Dichloroquinone- benzoquinone-4-

4-chloroimine,
0.5% solution with
10 ml of
borate buffer 0.2
m, at pH 9.5

chloro-imine to form
the blue ammonium
salt of indophenol.
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Enzyme Method .
S. Incubation .
name followed for ) Control Rationale
No. .. time & pH

and Code localization
When substrate
glycerophosphate is
given, acid
phosphatase, if
present, liberate

Lead phosphate Omit phosphates as end

. method / product. They got
Acid L ) substrate
I. | phosphatase Precipitation 30-40 min (Sodium f- trapped by leafi
EC 3132 method. 5.0 elycero phosphate. This by
Colour: treatment with HoS /
) phosphate) .

Browning black ammonium sulphate
it becomes lead
sulphate (brownish
black colour at the
sites of acid
phosphatase activity.

Simultaneous

Esterase azo-coupling 12 hr Omit o-
2. EC 3111 method. 70 naphthyl -

Colour: Reddish acetate

brown.

Enzyme peroxidase
catalyses the transfer
of 2 electrons from
substrate of HO: to
form water and

Simultaneous oxidized dyes.

Peroxidase azo-coupling 15 min . Benzidine/ DAB
3. E.C. 1.11.1.7 | method. 7.0 Omit 120, serve as an acceptor

Colour: Brown in the transfer of O
from H20:. A blue
product is formed,
but soon fades into
brown. Highly
specific reaction.
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Histochemical Studies of Leaf

Histochemistry is a fascinating branch which permits the localization of the
phytochemicals at the cellular level. In the present study, the leaf of Acanthephippium bicolor
Lindley was treated with the important histochemical stains to localize respective substances

at various sites of leaf through hand sections, and then the microphotographs were taken

(Plates 1T & III).

Plate 11T Histochemical studies
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a. Midrib showing the ]77?527266 of cellulose (cellufluor) 4
b. Mesophyll cells with carboxylated polysaccharides (7B0)
¢. Presence of structural proteins (acid fuschin)
d. Presence of polysaccharides (alcian blue).
e. Midrib showing the presence of polyphenols (vanillin)
- Mesophyll cells with granular chlorophyll.
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Anatomy of Leaf

The leaf consists of the following tissue zones epidermis, hypodermis and vascular
region.

Epidermis is uniseriate and cuticularized. The cells are bigger and a number of them
are radially elongated (Plate II. a). Their walls are composed of pectic polysaccharides,
cellulose, yellow colour with acridine orange and light magenta colour with toludine blue
(Plate IL.b) and structural protein as deducted by the appearance of pink colour with acid
fuschin (Plate II.c).

Hypodermis is present in the midrib region consisting of few layers of thick walled
cells (Plate II-a). These cells are also positive to cellulose, pectic polysaccharides (Plate Il.a,
d) and structural proteins. In addition, these walls also have phenolic constituents as judged
by vanillin (Plate Il.e) and toludine blue (Plate IL.b). The cytoplasm of these cells has
polyphenols as judged by positive reaction to nitrous acid test (Plate III.a).

Mesophyll cells: The mesophyll cells consist of 6-7 layers of living cells with few
vascular bundles distributed here and there (Plate ILf). The cells are circular to oval with
intercellular spaces and consist of numerous small granular chlorophyll pigment. The walls of
mesophyll cells have the following chemical constituents; cellulose (positivity to cellufluor,
chlorazol black) (Plate IL.f), pectic polysaccharides (non-esterified pectins) present
abundantly in the cell wall (yellow colour with acridine orange, bluish green with alcian blue
and magenta colour with toludine blue (Plate I.b) and basic structural proteins (positive to
acid fuschin). Cells have chlorophyll pigment and prominent but small nucleus.

Vascular bundle: Xylem consists of few numbers of cells and their walls are highly
lignified (Plate Ill.c) in addition to some phenolics positive to vanillin test, Gibbs (Plate
III.b), Nitrous acid test (Plate IIl.a). The lignin present is predominantly of the syringyl
guaiacyl type. Phloem cells have cytoplasm rich in total proteins and acidic polysaccharides.
The cell walls of phloem do not have lignin and phenolics (Plate IIl.a) but rich in cellulose,
pectic polysaccharides and some amount of proteins. Walls of cuticle and hypodermis are
prominently stained with the activity of peroxidase, esterase and acid phosphatase (Plate I1I

d, e & ).
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Plate 1] Histochemical studies
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e
a. Section showing phenols with nitrous test.

b. Lamina with phenols with gibbs.

¢. Presence of lignin (Auto fluorescence)
d. Activity of peroxidase.

e. Activity of esterase
JActivity of acid phosphatase

Earlier reports also clearly indicate that the antibacterial activity is due to different

chemical constituents including thymol, flavonoids and phenolic compounds[6,7] and the
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antimicrobial activity can be related to the presence of enzymes. The phenolic compounds
isolated from the leaves of Baseonema acuminatum showed antifungal activity[8]. It is
reported that the presence of biologically active compounds such as phenols, polyphenols
which were known to possess antibacterial activity[9]. It is also proved that the presence of a
number of phenolic compounds which would be responsible for antibacterial activity[10,11]
Results

Histochemical analysis showed the presence of pectic polysaccharides, cellulose and
proteins in the epidermis. The cells of hypodermis are also rich in cellulose, pectic
polysaccharides and proteins. In addition to these, the said cells have phenolic compounds.
Mesophyll cells possess cellulose, non-esterified pectins and proteins. The presence of
phenolics, lignin, acidic polysaccharides and some amount of proteins in vascular bundle is
noticed. Walls of cuticle and hypodermis are predominantly stained with the activity of

peroxidase, esterase and acid phosphatase.

The orchid possesses the bioactive compounds in its leaves, which are more sustainable
resource. It could be used without any detrimental effect to the plant. Harvesting of leaves for
medicinal purposes is more sustainable compared to harvesting of plant parts such as roots
and stems which if over harvested could cause danger to the survival of the plant.
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MOSQUITO LARVICIDAL ACTIVITY, PHYTOCHEMICAL POTENTIAL OF
PLUMBAGO ZEYLANICA, L. PLANT EXTRACTS AGAINST DENGUE MOSQUITO
AEDES ALBOPICTUS

P. Nithiya
Department of Botany, Seethalakshmi Ramaswami College, Tiruchirappalli

Abstract

Mosquito is the arthropod vector of various diseases. Several types of mosquito are carriers
of diseases, some of which are deadly. Plumbago zeylanica is the medicinal herb commonly called
lead wort belongs to the family Plumbaginaceae shows phytochemical and larvicidal activity against
dengue causing mosquito.They transmit pathogens which continue to make many deadly diseases.
Interrupting mosquito larval stage is ideal to control spreading of various diseases. Aqueous, ethanol,
ether and acetone extracts were subjected to qualitative test. Ethanol extract is identified as an ideal
extract, based on the result wide range of phytochemicals have been isolated through ethanolic
extract especially carbohydrates, hexose sugar, protein, steroids, glycosides, alkaloids tannins,
terpenoids and saponins. Quantitative test was carried out with one gram ofthe plant residue
dissolved in 100ml of solvent and considered as 1% stock solution (10000ppm). From this stock
solution, different concentrations were prepared ranging from 50, 100, 150, 200 and 250 ppm,
respectively. 250ppm of ethanolic extract shows 89% high mortality rate against Aedes albopictus.

Keywords: larvicidal, Plumbago zeylanica, Aedes albopictus, phytochemicals, instar larvae
Introduction

Mosquito is the most undeniable medicinal significant arthropod vector of diseases. Several
types of mosquito are carriers of diseases, some of which are deadly. Many diseases caused by
mosquito pose major health issues all over the world. It affects the socio economical status of the
nations and it is an important pest against human causing allergy too, which includes a local skin
reaction reported by Govindarajan et al.,[1] . Maheshwaran et al.,[2] also reported that they transmit
parasites and pathogens which continue to have disadvantageous impact on human beings.

In India, only Aedes aegypti and Aedes albopictus transmit dengue chikungunya and Zika
viruses. The diseases like filariasis, dengue, yellow fever, malaria, Japanese encephalitis and
chikungunya are some of the deadly diseases spread by mosquitoes. Mosquitoes are also the main
cause of nuisance due to their bites.

Mosquito is frequently found in poor sanitation and poor drainage system especially during

rainy seasons, fish pond, and irrigation ditches and rice fields. This provides a better breeding place
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for mosquitoes stated by Komalamisra et al.,[3]. Even though chemical vector program has been
carried on for long time, these mosquito vectors remain because of repeated use of synthetic
products, house hold spray, and insecticides for mosquito control. As a result, the mosquito develops
their resistance and it may cause eye irritation, lung disease. Mosquito repellent cream may cause
some skin irritation or allergic reaction. So there is provocative interest in research for larvicidal
compound from natural sources.

Plumbago zeylanica is a perennial shrub which grows up to 2.0 m height, belongs to the
family Plumbaginaceae. The family consists mostly of shrubs found in scarcely distributed grassland
steppes of arid and coastal regions. The family consists of 10 genera and 280 species. They are slow
growing, highly branched evergreen shrubs as reported by Kokwaro[4]. It is commonly called as lead
wort and the vernacular name is Chitramoolam. It is a multipurpose medicinal herb. It can grow
widely during rainy season and terminate its growth when it completes its post-flowering stage.
Plumbago zeylanica grows in different parts of India as wild species but it is also cultivated due to its
wide therapeutic applications.

Materials and Methods

Plumbago zeylanica (Figure 1) plant materials were collected from the campus and herbal
garden of Seethalakshmi Ramaswami College, Tiruchirappalli. Collected material was compared
with Rapinat herbarium, St . Joseph College, Tiruchirappalli.

Figure 1. Plumbago zeylanica

Many of defensive components are biodegradable with no residual effect on the biological
environment; hence, an attempt has been made in present investigation to identify the potential of the
plant to control vector mosquitoes.

Preparation of Plant extracts

The dried leaves (100 g) were shade dried and powdered mechanically using commercial
electrical stainless steel blender and extracted with distilled water (200 ml), ethanol (200 ml), ether
(200 ml), and acetone (200 ml) in a Soxhlet apparatus separately until exhaustion.The extracts were

filtered through a Buchner funnel with Whatmann No. 1 filter paper and they were concentrated in a
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rotary vacuum evaporator and residues obtained were stored at 4°C as stated by Vogel[5]. Aqueous,
ethanol, ether and acetone extracts were subjected to qualitative and ideal extract was tested for the
quantitative test. One gram ofthe plant residue was dissolved in 100ml of solvent and considered as
1% stock solution. From this stock solution, different concentrations were prepared ranging from 50,
100, 150, 200 and 250 ppm, respectively
Maintenance of pupae and adults
Collection of eggs and maintenance of larvae

The eggs of Aedes albopictus were collected from Entomology Department, Joint Director of
Health Services, TVS Tollgate, Tiruchirappalli, Tamil Nadu,India, using an ‘‘0’’-type brush. These
eggs were brought to the laboratory and transferred to 18 x 13 x 4-cm enamel trays containing 500ml
of water for hatching. The mosquito larvae were fed with pedigree dog biscuits and yeast at 3:1 ratio
reported by Subramanian et al.,[6]. The feeding was continued until the larvae transformed into the

pupal stage.

Figure 2. Aedes albopictus

Maintenance of pupae and adults

The pupae were collected from the culture trays and transferredto plastic containers (12 x 12
cm) containing 500-ml of water with the help of a dipper. The plastic jars were kept in a 90 x 90 x
90cm mosquito cage for adult emergence. Mosquito larvae were maintained at 27 + 2°C, 75-85%
relative humidity, under a photoperiod of 14:10 (light/dark). 10% sugar solution was provided for a
period of 3 days before testing.
Qualitative Phytochemical Screening

Harborne[7] and Raaman[8] confirmed that the different qualitative chemical tests can be
performed for established profile of given extract for its chemical composition. The following tests

may be performed on extracts to detect various phytoconstituents present in them
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Reagents/Solutions | Composition
Stock solution: 5.2 gm Bismuth carbonate+4gm sodium iodide+50ml
glacial acetic acid, boiled for few min, after12 hrs. precipitated sodium
acetate crystals are filtered by sintered glass funnel; 40ml filtrate + 160 ml

Dragendroff’s - .

1. reagent ethyl a.cetate +l_m| distilled water, (st(?red in amber-c.olou.red g.las.s bottle).
Working solution: 10 ml stock solution +20ml acetic acid +distilled water
to make final volume100ml.

2. | Hager’s reagent | Saturated aqueous solution of picric acid
Solution A: 1.358gm mercuric chloride+60ml distilled water
Solution B: 5gm potassium iodide+10ml distilled water

3. | Mayer’s reagent | Working solution: solution A + solution B + distilled water to make final
volume 100mi

4 Wagner’s 1.27gm iodine + 2gm potassium iodide +distilled water to make final

" | reagent volume100 mi
5. Barfoed’s 30.5gm copper acetate+1.8ml glacial acetic acid
reagent
6. Seliwanoff’s 0.05 resorcinol+100ml dilute HCI
reagent
Solution A :173 gm sodium citrate + 100 gm sodium carbonate + 800 ml
Benedict’s water,_ dissolve & boil to make solution f:lear _ o

7. reagent SolutionB:17.3gm of copper sulphate dissolved in 100ml distilled water
Working solution: Mix solution A and solution B
Solution A: 34.66gm copper sulphate + distilled water to make final

8 Fehling’s volume 100mL.

" | solutions Solution B: 173 gm potassium sodium tartarate+ 50 gm NaOH+ distilled
water to make 100mL.

9. | Baljet's reagent | 95 ml 1% picric acid+5ml 10% NaOH

10.| Millon’s reagent 1gm mercury + 9ml fumir_lg nitric acid + equal amount of distilled water
(after completion of reaction)

Quialitative Tests for Phytochemical Screening

SI.No. Name of the test Experimental Procedure Observation
To 2-3ml of extract, add two
Test for drops of alpha naphthol . .
. Violet coloration
1. Carbohydrates: solution in alcohol shake and oclcurs '
Molisch’s test add concentrated H2SO4 '
from sides of test tube.
Test for Reducing Mix 1ml 'of Fehling’s A and Brick red colored
2. Sugar: Iml Fehling’s B solutions, recipitate is obtained
Fehling’s test boil for one minute. Add precip '
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equal volume of test solution.
Heat in boiling water bath for
5-10 min.
Test for To Iml filtrate add 1ml of
3. Monosaccharide: Barfoed’s reagent. Heat for 2 Red precipitate
Barfoed’s test min.
Heat 3ml. of Selwinoff’s
Test for Hexose .
reagent and add 1ml. of test Red color solution is
4, Sugars: .. :
. solution in water bath forl-2 obtained.
a)Selwinoff’s test .
min.
Mix 3ml of test solution with
. 2ml of cobalt chloride. Boil Solution is greenish
b)Cobalt chloride test .
)Cobalt chloride tes and cool. Add few drops of blue (glucose) in color.
NaOH solution.
Test for Non_-Reducmg Mix 3ml of test solution and Blue_ color SO!UtIOﬂ IS
Polysaccharides(Starch A, obtained. It disappears
5. add few drops of dilute iodine .
): . on boiling and
. solution. .
lodine test reappears on cooling.
Test for Proteins: To 3 ml of test solution add
6. 2) Biruet test ’ 4% NaOH and few drops of Pink color is obtained.
1% CuSOs4 solution.
White precipitate,
Mix 3ml. of test solution with | warm precipitate turns
b) Millon’s test 5ml of Millon’s reagent. bI’ICk. r(.ed or the
precipitate dissolves
and gives red colored
solution.
. . H | of luti -
Test for Amino Acids: eat 3ml of test S.O utl,on and Red color solution is
7. . add 3 drops of Millon’s .
Test for tyrosine obtained.
reagent.
To 2 ml of extract add 2ml of | Chloroform layer
g Test for Steroids: chloroform and 2ml of appears red and acid
' a) Salkowski test concentrated H2SOs. Shake layer shows greenish
well. yellow flourescence.
Mix 2ml of extract with .
First appears red then
. chloroform and add 1-2ml of )
Liebermann- Burchard . . blue, finally green
acetic anhydride and 2 drops
test color appears due to
of concentrated H2SO4 along .
. steroids.
the sides of test tube.
: To 10ml of 50% HCI, 2ml of . ..
Test for Glycosides: 0 m .0 ° mio Pink to red precipitate
test solution and 1 ml . .
9. a) General test: . . is obtained
nitroprusside is added
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To test solution add 1ml of Yellow coloration
b) General test
water and NaOH. occurs.
Test for Cardiac To aqueous or alcoholic
GlyCO,SIdeSZ extract, add 1m! of pyridine Pink to red color
10. Legal’s test (test for and 1ml. of sodium
. . . change occurs.
cardenolides) nitroprusside.
To extract, add 1ml of glacial .
acetic acid containing one Formation of brown
b) Keller killiani’s test . . g ring at the interface
drop of ferric chloride .

. indicates the presence
solution. Add Iml of of cardiac glycosides
concentrated H2SO4. ad '
To 3 ml of extract add dilute
H>S04. Boil and filter. To

Test for . .
: cold filtrate add equal Ammonia layer turns
Anthraquinone .
. volume of benzene or pink or red.
Glycosides:
, chloroform. Shake well.
11. a) Borntrager’s .
Separate organic layer. Add
test .
equal volume of dilute
ammonia.
To 5 ml of 5% FeCls add
5mlof dilute HCI. Heat for 1 Ammonia layer shows
. min in boilin r bath. inkish r lor.
b) Modified in in boiling water bat pinkish red colo
, Cool and add benzene or any
Borntrager’s test .
organic solvent. Shake well.
Separate organic layer. Add
dilute ammonia.
Test for Alkaloids: To 2-3 mlof test solution add Orange brown
12. few drops of Dragendroff’s e
a) Dragendroff’s test precipitate.
reagent.
’ To 2-3 ml of test solu,tlon add Reddish brown
b)Wagner’stest few drops of Wagner’s .
precipitate.
reagent.
To 2-3 ml of test solution add .
, , White or pale
C)Mayer’stest few drops of Mayer’s .
precipitate.
reagent.
13 Test for Tannins: To 3-5 ml test solution add Red precipitate is
' a)Lead acetate test few drops of 1% lead acetate. | obtained.
: . To 2-3 ml of test solution add | Blue precipitate is
b)Ferric chloride test 2ml of FeCls. obtained.
Test for Phenolic To 1-2 ml test solution add Green color solution is
14, Compounds: 2ml of water and10% of i
. . . . obtained.
Ferric chloride test aqueous ferric chloride
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solution.
To test solution, add 5ml of
15 Test for Flavonoids: alcohol. Few drops of Pink coloration oceurs
' a) Shinoda test concentrated HCI and '
magnesium turnings.
To 1ml of extract, add 2.5ml Appearance of yellow
b) of ammonia solution and then colour
add Concentrated H2SO4
Test for Terpenoids: To test solution add 2mlof Reddish brown
16. a) chloroform and coloration occurs
1mlof concentrated H2SOa. '
To test solution add 1ml of
b) 2,4- Yellow orange
Dinitrophenyl hydrazine in coloration occurs.
2M HCI.
Test for Saponins: To FESt sqlutlon add drops of Honey comb like froth
17. sodium bicarbonate. Shake . .
Foam test well. is obtained.

Quantitative analysis Determination of total phenols

The fat free sample was boiled with 50 ml of ether for the extraction of the phenolic
component for 15 min. 5 ml of the extract was pipetted into a 50 ml flask, then 10 ml of distilled
water was added. 2 ml of ammonium hydroxide solution and 5 ml of concentrated amyl alcohol were
also added. The samples were transferred to the watch glass and left to react for 30 min. for colour
development. Then the dried residue is weighed for quantitative determination of phenol.

Alkaloid determination: Harborne (1973) method[7]

0.5 g of the sample was weighed into a 100 ml beaker and 3 ml of 10% acetic acid in methanol
was added and covered and allowed to stand for 4 hours. This was filtered and the extract was
concentrated by keeping it in water bath to reduce it to one-quarter of the original volume.
Concentrated ammonium hydroxide was added dropwise to the extract until the precipitation was
complete. The whole solution was allowed to settle and the precipitated was collected and washed
with dilute ammonium hydroxide and then filtered. The residue is the alkaloid, which was dried and
weighed.

Tannin determination: Van-Burden and Robinson (1981) method[9]

0.5g of the sample was weighed into a 50 ml plastic bottle. 50 ml of distilled water was added
and shaken for 1 hour in a mechanical shaker. This was filtered into a 50 ml volumetric flask and
made up to the mark. Then 5 ml of the filtered was pipetted out into a test tube and mixed with 2 ml
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of 0.1 M in 0.1 N HCI and 0.008 M potassium ferrocyanide. The solution is transferred to the watch
glass which was allowed to dry and then weighed.
Determination of Saponins

0.5g of the methanol extract of the plant sample is treated with 1ml of ethanol and 2ml of
diethyl ether and then filtered. The filtrate is treated with n-butanol and sodium chloride and
transferred the content to watch glass which was allowed to dry and the weighed for the
determination of Saponin.
Determination of Flavonoid

0.5g of the methanol extract of the plant sample is treated with 3ml of methanol, filtered, then
transferred the content to watch glass, dried and then weighed for the determination of flavonoid
quantitatively.
Determination of Terpenoid

0.5g of the sample was soaked in 3ml of 70% methanol for 24 hrs. Then it was extracted
repeatedly with few drops of petroleum ether at room temperature. The whole solution was filtered
through Whatmann filter paper No 42 (125 mm). The filtrate was later transferred into a watch glass,
dried, and weighed for the quantitative determination of terpenoids.
Larval toxicity test

A laboratory reared colony of A. albopictus larvae was used for the larvicidal activity. One
gram of the plant residue was dissolved in 100ml of solvent and considered as 1% stock solution
which is 10000 ppm. From this stock solution, different concentrations were prepared ranging from
50 (0.5ml), 100 (1.0ml), 150 (21.5ml), 200 (2.0 and 250 ppm, respectively. Twenty-five individuals of
third instar larvae were kept in an enamel tray containing 249.5 ml of tap water and 0.5 mlof desired
concentration of P. zeylanica leaf extracts were added. Larval food was given for the test larvae.
Likewise, 1 ml, 1.5 ml, 2.0 ml and 2.5 ml concentration were made. Twenty-five larvae were used
(25 insects per 250 ml) for each experiment in three replicates. At each tested concentration, two to
five trials were made and each trial consists of 25 replicates. The control mortalities were corrected
by using Abbott’s formula[10]. The larvae were considered dead if they were immobile, unable to
reach the water surface and lacked head to tail flexion in response to tapping the beaker with the end
of a pencil as reported by Ali et al[11]. The larvae were scored for percent mortality after 24h.

Corrected mortality = Observed mortality in control — Observed mortality in control X 100

100- Control mortality

Percentage mortality = Number of dead larvae X 100

Number of larvae introduced
32
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Results and discussion
Qualitative phytochemical screening of leaf extracts of Plumbago zeylanica

The phytochemical characteristic of leaf extracts were tested and summarized in the Table 1.
The results revealed the presence of medically active compounds studied in the aqueous, ether,
ethanol and acetone extracts respectively. From the table, it shows that, proteins, carbohydrates,
steroids and tannins were present in agqueous extract.

Presence of hexose sugar, glycosides, alkaloids, tannin and saponins were identified in ether
extract. Carbohydrates, hexose sugar, protein, steroids, glycosides, alkaloids, tannins, terpenoids and
saponins were identified only from the ethanol extract of Plumbago zeylanica. Carbohydrates,
protein, steroids, alkaloids, tannins and saponins steroids were identified in acetone extract.

Table 1: Qualitative phytochemical screening of leaf extract of Plumbago zeylanica

n - Ll
2 o| 2
S.NO | EXPERIMENT 8 % <ZE E
2| T | T | W
SRR
1. | Carbohydrate + | - |+ |+
2. | Reducing sugar - - - -
3. | Monosaccharide | - - - -
4. | Hexose sugar -+ |+ -
5. | Proteins + - + | 4+
6. | Steroids - - + | 4+
7. | Glycosides - + | + -
Saponin
8. : - - - -
glycosides
9. | Alkaloids - + | +
10. | Tannins + |+ | + +
11 Phenolic ) ) ] ]
compounds
12. | Terpenoids - - + -
13. | Saponins - + | + -
14. | Steroids + - - -

Quantitative phytochemical screening of leaf ethanol extract of Plumbago zeylanica
Phytochemical screening of ethanol extract of Plumbago zeylanicawas done through

quantitative analysis (Table 2).
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Table 2: Quantitative Phytochemical Screening of leaf extract of Plumbago zeylanica

S. Name of the Quantity of
No | phytochemical | Phytochemicals in
constituent the leaves(mg/g)

1. Flavonoids 0.154

2. Tannin 0.015

3. Saponin 0.019

4, Alkaloid 0.121

5. Phenol 0.159

6. Terpenoids 0.010

Larvicidal activity

The younger larval stages were susceptible than the latter ones. Recent studies on the larval

and pupal mortality of Aedes albopictus after the treatment of ethanol extract of Plumbago zeylanica

leaf extract showed 89% mortality (22.33+ 2.08) at third instar larvae as a result of treatment at 250

ppm (Table. 3). As control has no significant effect on mortality, it is negligible.

Table 3: Larvicidal activity of leaf extracts of Plumbago zeylanica

Larval toxicity test on aqueous extract
c
= = 2 TS
SE|lZ ol 2l =55 §| 83
sc| & 8| & =] 85 = |53
c ' I %o
8
50 10 | 15 | 17 | 42 56 14 3.61
100 15|16 | 20 | 51 68 17 2.65
150 15| 18 | 20 | 53 81 | 17.67 | 252
200 18 | 21 | 23 | 62 82 | 20.67 | 2.52
250 17 | 23 | 24 | 64 85 |21.33 | 3.79
Larval toxicity test on Ethanol extract
50 15| 17 | 18 | 50 66 | 16.66 | 1.53
100 16 | 19 | 21 | 56 74 | 18.66 | 2.52
150 17 | 19 | 22 | 58 77 | 19.33 | 2.52
200 18 | 22 | 24 | 64 85 |21.33 | 3.06
250 20 | 23 | 24 | 67 89 | 2233 | 2.08
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Larval toxicity test on Ether extract

S

2 > T <
® E Al N @] =] «= c 5.8
S22 | o] =w| =| 8| ©0 < SR
c B B B o| ¢ € L c =
8: = = = + oY O E ﬂ.'Sq>_,

= +—

c IS » ©
o

o

50 12 | 13| 15| 40 53 13.33

==
= |o
(SRR

100 14 | 16 | 16 | 46 | 61 | 15.33
150 14 | 16 | 17 | 47 | 62 | 15.66 | 1.53
200 15|16 | 18 | 49 | 65 | 16.33 | 1.53
250 14 | 16 | 16 | 46 | 61 | 15.33 | 1.15
arval toxicity test on acetone extract
50 10 | 15 | 16 | 41 | 54 |13.33| 3.21
100 12 | 13 | 17 | 42 | 56 14 | 2.65
150 15 | 16 | 17 | 48 | 64 16 1

200 14 | 15 | 16 | 45 | 60 15 1

250 15|14 | 16 | 45 | 64 15 1

—

The different parts of the P. zeylanica plant have been studied for various medicinal
properties as reported by Chopra et al[12].The napthoquinone, plumbagin was isolated from the
plant reported having chitin synthetase inhibiting activity was said by Kubo et al.,[13].

Zarrong et al.,[14] and Wiseman and Chapagain[15] suggested that the chemical constituents
present in the leaf extract may arrest the metabolic activities of the larvae. The larvicidal activity
against P. zeylanica leaf extract like Balanites aegyptiaca had been reported against mosquito larvae

Present study reflects the larvicidal potency of crude leaf extracts obtained from
P. zeylanica against Aedes albopictus, third instar larvae which is the basic and most important step
in the development of an insecticide of botanical source. There are probabilities that the active
principle contained in these plant extracts, especially the ethanol extracted fractions will be further
more potent as mosquito larvicidal activity as compared with their crude forms. The identification
and isolation of these active components is a part of further research for an efficient, ecofriendy,
biodegradable insecticide of plant origin and is under consideration in the laboratory
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ISOTHERM, KINETIC AND THERMODYNAMIC STUDIES ON ADSORPTION OF
MALACHITE GREEN DYE FROM AQUEOUS SOLUTION ONTO ZnO
NANOPARTICLES

M. Vasuki, G. Saraswathi, S. Subavalli
PG and Research Department of Chemistry, Seethalakshmi Ramaswami College, Tiruchirappalli

Abstract

Textile industries discharge a large quality of highly coloured waste water (effluents)
which are released into nearby land or river without any treatment. These dyes in the flowing
water retards photosynthesis, inhibits the growth of marine life by blocking out sunlight and
dissolved oxygen. Some dyes may cause allergic dermatitis, skin irritation, cancer and mutation
in human. The presence of dye materials greatly influence the quality of water and the removal
of this kind of pollutant is of prime importance. Adsorption treatment is one of the efficient
treatment methods due to its high efficiency, low cost, easy removal of dye from textile industry
and recovery of adsorbent. The nanostructured adsorbents mainly due to the exceptionally
higher surface area show much higher efficiencies and faster adsorption rates in water treatment
than the conventional materials. In the present study zinc oxide nanoparticles is synthesized
and used as an adsorbent for the removal of Malachite Green dye from aqueous solution. The
adsorbent has been analyzed by FT-IR and SEM studies. The adsorption study has been carried
out by varying contact time, initial dye concentration, dosage of adsorbent and temperature.
The experimental data were subjected to Freundlich, Langmuir and Temkin isotherm models.
The kinetic data were found to fit better with pseudo second order model. The thermodynamic
parameters showed that the adsorption was feasible process. Thus zinc oxide nanoparticle is an
effective adsorbent for removal of Malachite Green dye from aqueous solution.

Keywords: Adsorption, dye removal, adsorption kinetics, thermodynamics and zinc

oxide.

1. Introduction

Dyes are widely used in number of industrial processes such as textile, leather,
paper, plastic, printing etc., [1]. During dyeing process, a substantial amount of coloured
wastewater is generated which leads to danger to human and aquatic life[2].Hence proper
treatment of the effluents is necessary before it is being discharged into water bodies.
Numerous remediation techniques such as flocculation, coagulation, reverse osmosis, ion-

exchange, precipitation, membrane filtration, chlorination, neutralization, sedimentation have

37



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

been employed for the removal of contaminants from water[3].These traditional techniques are
limited by their high operating costs, low effectiveness, and complicated design. Adsorption is
found to be simplest, effective and economical method for removing dyes from waste water
[4]. Many adsorbents used in adsorption treatments including bio-sorbents, zeolites,
nanoperfluoro octyl alumina, multiwalled carbon nanotubes, and cellulose-based wastes have
been reported to decolorize wastewater. Metal oxide nanoparticles have been receiving
considerable attention because of their small size and large surface area.[5]. In the present study
zinc oxide nanoparticles is used as an adsorbent for removal of Malachite Green dye from

aqueous solution.

2. Experimental Methods
2.1. Materials

Malachite green used in the adsorption studies was obtained from LOBA CHEMIE
PVT.LTD, .MUMBAI.Zinc nitrate hexahydrate, anhydrous Sodium hydroxide are obtained
from MERCK LIFE SCIENCE PVT.LTD, MUMBALI .
2.2. Preparation of Stock Dye Solution

Stock solution of Malachite Green was prepared by dissolving 0.05g of it in distilled
water and making up to 100ml in a standard flask.
2.3. Standardisation of Dye Solution

Solution of Malachite Green was standardized by measuring the optical densities of
various concentrations of the dye solution at 615nm using MAPADA spectrophotometer.
2.4. Preparation of Zinc Oxide Nanoparticles

50 ml of 1.0M NaOH was taken in a 250ml pyrex bottle and heated under constant
magnetic stirring to the temperature of 70°C.After achieving this temperature, 0.5 M Zinc
nitrate hexa hydrate solution was added slowly into the pyrex bottle containing aqueous NaOH
solution under constant stirring. The suspension formed with the addition of zinc nitrate
solution to the alkaline aqueous solution was stirred for 2 hours and the reaction temperature
was maintained at 70°C.The material formed was filtered and washed several times with
deionized water. The washed sample was dried at 65°C .The white solid obtained was ground
using a mortar and the fine powder of ZnO was used as an adsorbent for adsorption
experiments.
2.5. Adsorption Studies

The batch experiments were carried out in 250ml beaker with 100ml of the dye solution

containing 0.05g of zinc oxide nanoparticles, shaken in an orbital shaker under UV light at
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250rpmto investigate the effects of contact time, initial dye concentration, dosage of adsorbent
and temperature on the adsorption process. The percentage of adsorption of dye is calculated
using Eq.1 respectively [6,7]
c,-C
% Decolourisation = [Mj x 100 eeeee(1)

0

Co and C. are initial and equilibrium concentration of dyes (mg/L) respectively.

3. Results and Discussion
3.1. Characterisation
3.1.1. FT-IR Studies

FT-IR analysis [8] permits spectrophotometric observation of the adsorbent surface in
the range 400-4000cm™' and predicts as a direct means for the identification of the organic
functional groups on the surface. The peaks that are observed at 1634cm™ and 438 cm!

correspond to ZnO stretching and deformation vibration respectively (Figure 1)
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Figure 1. FT-IR spectrum of ZnO nanoparticles

3.1.2. Sem Analysis

A scanning electron microscope [9, 10] (SEM) images are widely used to study the
morphological features and surface characteristics of the adsorbent material. It also reveals the
surface texture and porosity of adsorbent. It also plays an important role in determining the
surface availability for the adsorption of dye on adsorbents. Typical SEM study reveals a non-

uniform surface morphology with approximate particle size of 48.24 nm (Figure 2)
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Figure 2. SEM image of ZnO nanoparticles
3.2. Variation of Contact time
The variation of contact time was performed with an initial dye concentration of
20mg/L using zinc oxide nanoparticle dose at 0.5g/L(Figure 3).The percentage sorption
exhibits an increasing trend as the contact time increases and reaches equilibrium at about 80

minutes .As all the adsorption sites were occupied, further adsorption was not possible.

100
80
60
40
20

0

%
Decolourisation

0 10 20 30 40 50 60 70 80
Time (min)

Figure 3.Variation of contact time

3.3. Variation of Initial Dye concentration
Zinc oxide nanoparticle was agitated in dye solutions of (100ml) each with initial

concentrations of 15.0, 17.5, 20.0, 22.5, and 25.0 mg/L for 80 minutes at 33°C. (Figure 4)
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Figure 4. Variation of Initial Dye concentration
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It is evident from the figure that the percentage decolourisation has been found to decrease with
increasing initial dye concentration. It is attributed to the formation of mono layer of dyes on
the surface of ZnO nanoparticles which hinders the formation of further layer of dyes.
3.4. Variation of dosage of adsorbent

Dye solution (100ml, 20 mg/L) were agitated with variable amounts of ZnO
nanoparticles (0.3, 0.4, 0.5, 0.6, 0.7 g/L) for 80 minutes at temperature of 33°C. (Figure 5)
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Figure 5. Variation of dosage of adsorbent

It is observed that the increase in dye adsorption increases with increase in zinc oxide
nanoparticles dosage. It is due to the availability of more adsorption site as there is an increase
in surface area of the adsorbent.
3.5. Variation of temperature

Dye solution (100ml, 20 mg/L) were agitated each with 0.05 g of ZnO nanoparticles at
various temperatures (33, 37 & 40°C). (Figure 6)
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Figure 6. Variation of temperature

It is known that the percentage of decolourisation increases with increase in
temperature. This observation is in accordance with Le-Chatlier’s principle that adsorption

process is endothermic one.
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3.6. Adsorption Isotherm Studies
Adsorption isotherm is usually the ratio between the quantity adsorbed and remaining

in solution at fixed temperature.

3.6.1. Freundlich Isotherm
The Freundlich equation is widely used in the environmental engineering practice
to model adsorption of pollutants from an aqueous medium empirically[11]. The linear
form of Freundlich equation is given by the following expression.
Inge=InK¢+1/n InCe veeee(2)
geis the amount of the dye adsorbed per unit mass of adsorbent (mg/g) at equilibrium.
Krand n are Freundlich constants. Linear plot of Inqe against InC. (Figure 7) shows that the

adsorption follows Freundlich isotherm.
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Figure 7. Freundlich Isotherm

3.6.2. Langmuir Isotherm
Langmuir isotherm[12,13,14] is used to estimate the maximum adsorption capacity
corresponding to complete monolayer coverage on the adsorbent surface .This equation
can be linearized as
Ce/qe= (1+b C¢)/Qob  (or)
Ce/qe= (1/Qob)+(Ce/Qo) eeene(3)
Where Qo & b are Langmuir constants related to adsorption capacity and

adsorption energy constant respectively.
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Figure 8. Langmuir Isotherm

The plot of C./qc against Ce (Figure.8) was found to be linear. Langmuir isotherm can
be expressed by a separation factor called equilibrium parameter, Ri which is expressed
as

Ri=1/(1+bC;)
Where b is Langmuir constant and C; is the initial dye concentration.

In the present study, Rr value obtained is 0.1149 (0<Rr<1).This indicates that the

adsorption of Malachite Green dye using ZnO nano particles is a favourable process.

3.6.3. Temkin Isotherm

The Temkin isotherm equation assumes that the heat of adsorption of all the molecules
in layer decreases linearly with coverage due to adsorbent-adsorbate interactions and that the
adsorption is characterized by a uniform distribution of the bonding energies up to some
maximum binding energy. This equation can be expressed in its linear form as

ge=BrInKr+BrInCe ceene(4)

Where Kt =Temkin isotherm equilibrium binding constant (L/g)

Br= Temkin constant related to the heat adsorption (KJ/mol)

R = Universal gas constant (8.314 J/mol/k)

T = Temperature (307K)

The plot of ge against InC. (Figure 9) was linear which shows the experimental data

was fitted to Temkin isotherm.
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Figure 9.Temkin Isotherm

3.7. Adsorption Kinetics

The kinetics of decolourisation of Malachite Green dye solution over ZnO nanoparticles
has been studied using mostly pseudo-first order and pseudo-second order models.
3.7.1. Pseudo -First Order Model

Pseudo-first order kinetic model [15] can be expressed as

log(qe-qt) = log qe-(K1/2.303)t ceeee(5)

It has been observed in many cases that the first order equation of Lagergren does not fit well
for the whole range of contact time and is generally applicable over the initial stage of
adsorption process.
3.7.2. Pseudo- Second Order Model

Pseudo- Second order reaction kinetics [16] is expressed as

t/qe = 1/kaqe” + t/qe veene(6)

Where k> is the rate constant of pseudo second order adsorption.
The plot of t/q: against t (Figure 10) is linear and the correlation coefficient (R?) also confirmed

that the reaction kinetics follows pseudo second order rate equation.
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Figure 10. Pseudo second order kinetics

3.8. Adsorption Thermodynamics

The Gibbs free energy change of the adsorption process [17] is related to the

44



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

equilibrium constant by Van’t Hoff equation,.

AG°=-RT In K¢ )]
Where T-Absolute temperature in K,R- Universal gas constant and Kc-Equilibrium constant
The entropy,AS° and enthalpy,AH® parameters were determined by the following equation.

AG°=AH° -TAS° eeeee(8)

The plot of AG® against T (K) (Figure 11) was linear from which the values ofAS°and AH®
were calculated. The negative value of AG° indicates that the adsorption process is spontaneous
and feasible in nature. The positive value of entropy changeAS® reflects the affinity of ZnO
nano particles for Malachite Green dye and the positive value of AH® shows that adsorption

process is endothermic in nature.

AG?

y =-0.0096x + 0.0005
2=

Temperature(K)

Figure 11. Variation of Temperature

4. Conclusion

In the present study, zinc oxide nanoparticles were synthesized and used for adsorption
of Malachite Green dye from aqueous solution. The synthesized zinc oxide nanoparticles were
characterized using FT-IR and SEM analysis. Adsorption efficiency was found to be 78.59%
at equilibrium time of 80 minutes. The parameters affecting the adsorption such as contact
time, initial dye concentration, dosage of adsorbent and temperature were optimized. The
equilibrium data were better fitted with Freundlich, Langmuir and Temkin isotherm models.
The adsorption process was found to follow pseudo second order kinetics. From
thermodynamic study, the negative value ofAG° and positive value of AS°® and AH°indicate that
the adsorption process is spontaneous, feasible and endothermic in nature. Thus the zinc oxide
nanoparticles could be used as an efficient adsorbent for the removal of Malachite Green dye

from aqueous solution.
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Abstract

The textile industry is the largest consumer of dyestuff. A large amount of synthetic
dyes does not bind well to the fabrics and due to this improper dyeing, it mixes with water
resources. The discharge of highly toxic synthetic dyes to water causes water pollution. To
protect the ecosystem industrial effluents should be removed from the wastewater by proper
treatment before releasing into the environment.

Keywords: PANI -CuCl,, PANI -CoCl; and anionic dyes.
1. Introduction

There has been plenty of fresh water on Earth, water has not forever been accessible
when and where it is needed and nor is it available with required characteristics for different
uses. The attainability and standard of water always have played an important part in
determining not only where people can live. Adsorption is one of the most useful method to
remove the harmful coloured materials from effluent of the textile industry.

2. Experimental methods
2.1. Instruments
2.1.1. Single-beam UV/Vis spectrophotometer
MAPADA-V-1100 D spectrophotometer in 1cm path length for dye solution using

quartz cuvettes with a (volume of 4 ml) at room temperature was used to measure optical
density (OD).
2.1.2. Orbital Shaking Incubator

RIS 24-BL orbital shaker (Remi Make) manufactured by Remi make was used for
adsorption studies by batch process.
2.1.3. Magnetic Stirrer

REMI 1 MLH magnetic stirrer with hot plate and temperature adjuster was used for
the preparation of polyaniline composite at room temperature.
2.1.4. Centrifugate Machine

R-8C laboratory centrifuge was used for centrifugation process.

2.2. Materials
2.2.1.Dyes
Reactive Blue 4, Reactive Blue 21, Reactive Black 8 and Reactive Yellow 84 dyes were
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purchased from India mart. Pvt. Ltd.. Reactive Yellow 145, Reactive Yellow 186, Reactive
Red 180, Reactive Blue 19 and Reactive Red 11 were bought from colourtex Ind Pvt. Ltd..
Naphthol Blue Black B was obtained from Glaxo India Ltd., Mumbai. Acid Blue 9, Eosin
Yellowish, and Amaranth were obtained from Loba Chemie Pvt.Ltd., Mumbai. Reactive Blue
52 (RB 52) was received from Geigy Co. Ltd., and Reactive Orange 107 was procured from
EMCO Dye Stuff Pvt. Ltd., Maharashtra. The above dyes were used without further
purification.

2.2.2. Monomer

Aniline, (BDH, LR) was obtained from Merck Specialties (P) Ltd., Mumbai and
purified by distillation (Boiling Point 184°C).
2.2.3. Oxidizing Agent

The oxidizing agent ammonium persulphate (AR, Loba Chemie) was used without
further purification.
2.2.4. Dopant

Hydrochloric acid (BDH, AR) procured from Merck Specialties (P) Ltd., Mumbai, used
as received.
2.2.5. Metal Salts

Cobalt (II) chloride hexahydrate (CoCl2.6H20) was obtained from E. Merck (India)
Ltd., Mumbai.

Copper (II) chloride dihydrate (CuCl,.2H>0) was obtained from E.Merck (India) Ltd.,
Mumbai, used as received.
2.2.6. Base

Sodium hydroxide (AR, Fischer) was used as such.
2.3. Methods
2.3.1. Cleaning of Glassware

The cleaning of the glassware was done by soaking the glassware in a detergent
solution followed by keeping them in chromic acid for two days and then washed in water.
This glassware was rinsed with double distilled water prior to use.
2.3.2. Distilled water

Distilled water used was obtained from an electrical all-glass still (tempaqua-15). This
ultra-pure pyrogen-free distilled water was used to prepare reagents and dye solutions.
2.3.3. Preparation of PANI-ES

PANI-ES was prepared by chemical oxidation coupled with polymerization where
ammonium persulphate was used as an oxidant. 10g of ammonium persulphate dissolved in

20ml distilled water was added into a solution of aniline (5ml) dissolved in 1.5M HCI (70ml).
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The solution mixture was stirred at 400rpm for 5 hours at room temperature. A colour change
from white through blue (after an induction period of approximately 90 min) to dark green
was observed. After the polymerization leading to the green emeraldine salt form of PANI
granules, the solution was filtered, washed, and dried[1].
2.3.4. Preparation of PANI-CoCl2 and PANI-CuCI2
The polymerization reaction was processed in a magnetic stirrer by stirring aniline and
1.5N HCI at 400RPM, and then the solution of Ammonium Persulphate was added dropwise
followed by CoCl; solution at the required amount. The solution mixture was stirred for 6
hours. Precipitated CoCl, doped PANI composite was filtered washed, dried and stored[2,3].
The same procedure was adopted for the preparation of PANI-CuCl> composites by replacing
CoCl; solution with required percentage of CuCl, solution[4-6] .
2.3.5. Preparation of Stock Dye Solution
A stock solution of each dye was prepared by dissolving 0.5g of it in distilled water and
making it up to 500ml in a standard flask.
2.3.6. Calculation of Amax
The cuvette is filled with dye solution up to the mark and placed in MAPADA V-1100D
spectrophotometer. By changing the wavelength from 330nm — 1000nm, the Optical Density
(OD) is measured for each wavelength for all the dyes. The wavelength of maximum OD is
considered to be Amax for the dye solution.
2.3.7. Standardisation of Dye Solutions
All the dyes were standardized by measuring the optical densities of the various
concentrations of the dye solution at respective Amax by using MAPADA V-1100D
spectrophotometer. Standardization plot was obtained for each dye by plotting concentration
of solutions against corresponding optical density. It is found that all the following dyes obey
the law.
2.3.8. Adsorption Studies
Measurement of Optical Density
The decolourisation of different adsorbates was followed by measuring optical density
using MAPADA-V-1100 D spectrophotometer at appropriate nm. 100ml of dye solution of
specified concentration was taken in a 250ml beaker which contains the required weight of
adsorbent. The contents were shaken thoroughly using the orbital shaker rotating with a speed
of 250 rpm under UV light exposure (6amps). At a pre-determined time interval, 10ml of
aliquot was withdrawn and centrifuged at 250 rpm for two minutes. The filtrate was collected

separately in a clear dry test tube and then placed inside a cell of UV-Visible
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spectrophotometer to measure optical density. The procedure was repeated up to the
attainment of equilibrium. Duplicate runs were carried out and the results found to be
reproducible within +3%.

The percentage of decolourisation of dye was calculated using the following equation,
% Decolorisation :% X100 ........ (1)

where C, and C; (mg/L) are the initial concentration of dye and concentration of the dye at a
given time t(min.) respectively.
The adsorption capacity of the analysed adsorbents was evaluated using the following

expression:

where g (mg/g) is the adsorbed dye amount per unit mass of the adsorbent, C, (mg/L) is the
initial concentration of dye solution, Ce (mg/L) is the concentration of the dye in the aqueous
phase at equilibrium, V(L) is the volume of the aqueous phase and W(g) is the amount of
adsorbent used.
3. Results and Discussion

The time taken for the maximum adherence of adsorbate molecules from solution to the
adsorbent site is known as contact time. In the adsorption process, dye molecules break the
intermolecular force of attraction with water molecules and adhere to a site of the solid
adsorbent. The identification of equilibrium time is important for the adsorption process and
it was observed from the experiment that each dye attains equilibrium at a specific
period[7-11]. The time curves for the adsorption of dyes onto both PANI-CoClo/PANI-CuCl»
composites depict that the removal of dye is rapid at the initial stages due to a higher
percentage of decolourisation (Table 1). On prolonging the time, a gradual occupancy of the
adsorbent surface by the dye molecules leads to  further adsorption becomes less
effective[12]. Beyond a particular time, the progress in contact time does not give any
significant effect on the rate of decolourisation of dye indicates the reach of equilibrium.
After attaining the equilibrium, the percentage of adsorption of dye doesn't change with the
change of time. A relatively large number of unoccupied surface sites are accessible for the
uptake of dye molecules during the beginning of the adsorption process. Later the adsorbed
dye molecule on the active site of the adsorbent may repel[13-16] the adsorbate from the
bulk phase of the solution which slows down the rate of decolourisation[17-19]. The
influence of contact time on the batch adsorption of dye was carried out at 30°C, 250rpm and

at the specified pH. A short equilibrium time (60 to 150 minutes) integrated with high
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adsorption capacity above and around 90% indicates a high degree of affinity between the
anionic dyes and metal salt doped PANI-composites. The contact time has been picked out as
a suitable adsorption time for further study. The percent decolourisation of dye was

calculated by using following equation,
%D =""2x100 ........ 3)

3.1.Dosage of Adsorbent

A comparative study of dyes with the same initial concentration of all tested dyes
using uniform dosage of adsorbent gives a reasonable result. This study reveals that the
molecular weight of the dye molecule plays an important role in the percentage of
decolourisation.

Table 1 : Time and percentage of removal for all analysed dyes

Name of the Dye| Adsorbent Equilibrium Time % of
(Minutes) “decolourisation
RY 145 PANI-CoCl2 110 92.52
RR 180 PANI-CoCl2 150 93.51
RB 21 PANI-CoCl2 120 89.58
RO 107 PANI-CoCl2 90 94.19
RB 52 PANI-CoCl2 90 89.46
NBBB PANI-CoCl2 80 94.71
AM PANI-CoCl2 90 91.68
AB9 PANI-CoCl2 70 90.31
EY PANI-CoCl2 60 93.80
RY 145 PANI-CuCl2 80 96.75
RY 186 PANI-CuCl2 90 85.23
RR 11 PANI-CuClI2 120 89.77
RB 8 PANI-CuCl2 135 95.61
RR 180 PANI-CuCl2 150 89.77
RY 84 PANI-CuClI2 120 97.98
RB 19 PANI-CuCl2 100 94.91
RB 4 PANI-CuCl2 150 94.73
RB 21 PANI-CuClI2 120 93.16
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Table 2 : Comparison of adsorption of dyes with same concentration by PANI-CoCl2
[Dye] = 50mg/L — [PANI-CoClI2] =0.7 g/L; T=30-C; RPM = 250

Dyes Number | Molecular Percentage of Equilibrium
of Weight Decolourisation | Time (Minutes)

anionic
groups

RO 107 2 566.49 100.00 40

AM 3 604.47 90.68 90

NBBB 2 616.49 95.61 90

EY 2 647.89 93.12 90

AB9 3 792.85 91.32 100

RB 52 2 821.40 97.13 120

RR 180 4 933.76 82.12 150

RY 145 4 1026.25 81.73 150

RB 21 5 1079.60 96.16 150

Table 3: Comparison of adsorption of dyes with same concentration by PANI-CuCl:

[Dye] = 50mg/L — [PANI-CuCl12] =0.8 g/L; T= 30-C; RPM =250

Dyes Number of Molecular Percentage of Equilibrium
anionic Weight Decolourisation Time
groups (Minutes)

RB 19 2 626.55 93.76 90

RR 8 2 656.90 91.93 100
RB 11 2 681.33 92.46 100
RB 4 2 681.39 90.55 105
RY 186 2 832.14 88.24 120
RR 180 4 933.76 85.52 120
RY 145 4 1026.25 83.54 180
RB 21 5 1079.60 85.28 180
RY 84 6 1628.22 89.40 180

The Table 2 and 3 shows that the percentage of decolourisation decreases on an

increase in the molecular weight of the dye molecule and the time to reach equilibrium is also

increases. This may be due to the reason that the lower molecular weight dyes can easily
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accommodate at the reactive sites of adsorbent. Furthermore, the number of the anionic group

attached to the dye molecule also plays a vital role in the amount of dye decolourised. Higher

molecular weight dye molecule also has a greater percentage of decolourisation which is

possibly because of the more number of the anionic group like SO;™ and O".

4. Conclusions

The molecular weight of dye molecules and the number of anionic groups attached to

the dye molecules play an important role in the percentage of decolorization and the time to

reach equilibrium of adsorption.
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A STUDY ON CUSTOMER SATISFACTION TOWARDS AMAZON ONLINE
SHOPPING SITE WITH SPECIAL REFERENCE TO CUSTOMERS IN
TIRUCHIRAPPALLI CITY

P. Sugunalakshmi
PG and Research Department of Commerce, Seethalakshmi Ramaswami College, Tiruchirappalli

Abstract

Online shopping is a form of electronic commerce which allows consumers to directly
buy goods or services from a seller over the Internet using a web browser or a mobile app.
Consumers find a product of interest by visiting the website of the retailer directly or by
searching among alternative vendors using a shopping search engine, which displays the same
product's availability and pricing at different e-retailers. Customers can shop online using a
range of different computers and devices, including desktop computers, laptops, tablet
computers and smart phones. Online shopping has become a popular way of shopping for
consumers. This new innovation for shopping not only brings a great number and variety of
merchandise to potential consumers, but also offers a numerous business activities and huge
market.Amazon.com is leading the global e-commerce market with the revenue of US
$131,019 million in 2021 worldwide. Amazon’s e-commerce strategy largely derives from its
innovative technologies and practices. Amazon’s innovation strategy is customer-oriented. The
benefits of innovation can be reaped by any company only when the customers are satisfied.
Amazon is also not an exception to this dogma. Hence the present study entitled, “A Study on
Customer Satisfaction towards AMAZON Online Shopping Site with special reference to
customers in Tiruchirappalli City” is undertaken to identify mainly the reasons for choosing
Amazon online shopping site, to find out the extent to which the customers are satisfied and

the problems encountered by the respondents while using this site.
Keywords: Online shopping, Amazon, customers, satisfaction and problems.

Introduction

Online shopping is a form of electronic commerce which allows consumers to directly
buy goods or services from a seller over the Internet using a web browser or a mobile app.
Consumers find a product of interest by visiting the website of the retailer directly or by
searching among alternative vendors using a shopping search engine, which displays the same
product's availability and pricing at different e-retailers. Customers can shop online using a

range of different computers and devices, including desktop computers, laptops, tablet
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computers and smart phones. Online shopping has become a popular way of shopping for
consumers. This new innovation for shopping not only brings a great number and variety of
merchandise to potential consumers, but also offers a numerous business activities and huge
market. Amazon.com is leading the global e-commerce market with the revenue of US
$131,019 million in 2021 worldwide. Amazon’s e-commerce strategy largely derives from its
innovative technologies and practices. Amazon’s innovation strategy is customer-oriented. The
benefits of innovation can be reaped by any company only when the customers are satisfied.

Amazon is also not an exception to this dogma.

Objectives of the Study

X/
L X4

To identify the factors that influence the consumers towards Amazon.
% To portray the preferred product, mode of payments and satisfaction level of
customers

% To exhibit the problems encountered in Amazon online shopping site.

X/
L X4

To present the findings and suggestions of the present study.

Scope of Study

The study is confined to satisfaction of the customers towards Amazon site only. The

study covers the customers residing in Tiruchirappalli City.
Importance of the Study

As the study highlights the problems faced by the customers in dealing with the
Amazon site it helps Amazon to identify and overcome the problem while dealing with
customer. It also intends to facilitate the efforts of Amazon to come out with good quality

service customer satisfaction strategies.
Methodology

The study is based both on Primary and Secondary Data. Primary Data have been
collected from one hundred respondents residing in Tiruchirappalli City by circulating
questionnaire. These one hundred respondents are selected based on convenience. Secondary

data have been analysed with suitable tables along with percentage.

Limitations of the Study

% The sample size is limited to 100.
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¢ The result of the study relating to the Amazon online shopping site cannot be treated
as universal problems in online shopping.

Review of Literature

The following reviews highlight the factors that identify the problem in the online
shopping, customers who are attached to the online shopping by age, the factors that prevent
the consumers from online shopping, web site design, website reliability and the factors which

influence consumer perception of online purchasing.

Muruganantham, et al. (2017) examined the satisfaction towards online shopping.
Online shopping is the process whereby consumers directly buy goods, services etc., from a
seller interactively in real time without an intermediary service over the internet. The main
objective of the study is to identify the problem in the online shopping. The customers face
major problems on theft of credit card information and lack of security on online payments.
Implementing precautionary step to solve these problems shall create consumers’ confidence
in online shopping. They concluded that the consumers are looking for trust, security and wider
choice throughout online shopping[1].

Shanthi and Destikannaiah (2015) this study establishes the internet marketing
concept is different from other marketing channels. Today internet marketing is the fastest
growing segment of online commerce. The objectives of the study are to identify the leading
online shopping site in India, to identify the segment of customers who are deeply attached to
online shopping and to know the type of product purchased by consumers through online
shopping. The study reveals that mostly the youngsters are attached to the online shopping and
hence the elder people don’t use online shopping much as compared to the younger ones. The
study also reveals that majority of the respondent buys clothes from Flipkart.com which is thus

one of the leading online shopping websites in India[2].

SajjadNazir et al (2012) Internet has developed in new delivery channels and as a
result electronic transactions are increasing rapidly. Most of the people who use the internet
to purchase goods online still face some reasons for which they are reluctant to buy online.
The attitudes of people towards the online purchase are different in Pakistan. This study
revealed the factors that cause reservation on the part of consumers in online shopping[3].

Aminul Islam (2011) Consumer satisfaction on online shopping in Malaysia
highlighted the factors that are affecting consumers’ intention and satisfaction to shop online.

To shop on internet becomes an alternative for consumers since it is more comfortable than
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conventional shopping which usually attributed with anxious, crowded, traffic jam, limited

time and parking space problems etc[4].

John D. Wells, Veena Parboteeah and Joseph S. Valacich, (2011) This paper
reports on two empirical studies that examine the interplay between a consumer’s inherent
impulsiveness to buy and website quality. Specifically, consistent with past online impulse
buying research, website quality manifests as an environmental cue that directly influences
the likelihood that a consumer will experience an urge to buy impulsively. Further, highly
impulsive consumers can be both positively and negatively influenced by varying degrees of

website quality[5].

Oracle ATC Web Commerce, (2010) In July 2009, ATG (acquired by Oracle in 2010)
commissioned a consumer survey to examine the differences in attitudes toward online
shopping across the U.K., Spain, Germany, France, and Benelux (Belgium, the Netherlands,
and Luxembourg). The study asked more than 6,500 consumers about their satisfaction, likes
and dislikes, common frustrations, and spending habits related to online shopping. The
research shows marked differences in buying behaviors among the countries surveyed and
highlights clear areas where retailers can improve the online shopping experience they offer
to customers[6].

The review of above studies clearly brings to light that customers differ in their
attitudes and preferences in different regions and about different shopping sites. This has
necessitated the present study on Amazon website and the satisfaction of the customers in
Trichirappalli City of Tamilnadu State of India.

Analysis and Discussions

» Itis inferred that 9% of the respondents are visiting Amazon daily, 35% of the respondents
are visiting Amazon weekly, and the majority 52% of the respondents are visiting Amazon
monthly. Customers who visit this online shopping site rarely are very less with 4%.

» Majority 35% of the respondents are influenced for Amazon online shopping by Family &
Friends. 30% of the respondents got influence through online advertisements, 20%
promotional e-mails and print and broadcast media influences 15% of the respondents.

» Electronic items, fashion materials, kitchen and home items, books are purchased more.
39% respondents prefer to buy Electronics, 30% of the respondents prefer to buy fashion
materials, 20% respondents prefer to buy kitchen and home appliances, 11% of the

respondents prefer to buy books which is very less in number.
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» Majority 50% of the respondents prefer cash on delivery for payment, 10% of the
respondents prefer Amazon pay and 10% prefer Net banking for payment.

» It is inferred that the majority 40% of the respondents spent for purchase below
Rs.1000,15% of the respondents spent for purchase above Rs.10000, 29% of the
respondents spend between Rs 1000 and Rs 5,000, 16% of the respondents spent for
purchase of items in the range of Rs.5000 — Rs.10000 respectively.

» One of the most efficient features in Amazon is fast delivery when compared to other online
shopping websites. So, most of the customers prefer this website for shopping with the
perception of fast delivery 20%, more payment option 22%, 35% of the respondents are of
the opinion that they are choosing the site for the promotional offers by Amazon. 10%
choose for transaction security and 13% of the respondents favour Amazon for less delivery
charges.

» It is inferred that 70% of the respondents agree that Amazon online shopping site provides
comparison shopping by offering various products in their sites and 9% of the respondents
are not satisfied with the range of products they offer for comparison, whereas 21% of them
are neutral.

» 90% of the respondents state that information for products such as descriptions and
specifications are easy to read and are satisfied and 10% of the respondents do not feel so.

» 54% of the respondents agree that Amazon online shopping gives satisfaction by delivering
the products on the basis of their requirements. 46% of the respondents are not satisfied
with the supplies which do not conform to their requirements. 70% of the respondents are
satisfied with shopping through Amazon, 14% of the respondents are very much satisfied
and 9% of the respondents are not satisfied.

» It is inferred that 46% of respondents rated excellent for cash on delivery services, while
for replacement policy 55% rated good and 23% rated excellent. For EMI options 48%
rated good and 21% rated excellent, and for free shipping 35% rated excellent.

Chart 1: Rating of Amazon Services
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» 22% of the respondents have stated that they faced problems during shopping and rest
of 78% of the respondents have stated that they did not face any problems.

» Itis inferred that 15% of the respondents feels that delay in delivery is the main problem
while shopping at Amazon followed by that 35% of the respondents who feels that
product damage is the main problem. 25% of the respondents feel that Non-availability
of the product in the site is also the one of the main problems and 25% of the
respondents feel that non-delivery is the main problem faced by them while shopping
at Amazon.

» 78% of the total respondents consider them as loyal customer of Amazon as they have
been purchasing via Amazon only and if the products they want to buy are not available
at the time they want to buy then they do not buy from other sites and they never mind
waiting till such time the products are available in Amazon. Remaining 22% of the
respondents do not consider them as loyal customers of Amazon.

» In this survey most of them 85% are happy to recommend Amazon to others like friends
and family. This shows word of mouth publicity is successfully running and this is one

of the great advantages for Amazon.

Suggestions

Based on the findings the following suggestions are offered:

» Sometimes consumers are facing delivery issues due to logistic complaints; hence the

portal should take appropriate measures to overcome the logistics problem.

» One of the major drawbacks that the respondents have felt is no proper returning
policy to the product. After getting opinion from the respondent if the above said
problem occurs, then they should be guided in a proper way to return the product. This

will create a good website reputation and repurchasing power of the respondents.

» The features and information provided about the product on the website is different
from actual product received. This will create lack of consumer satisfaction. So, the
vendor must take necessary steps before delivering it to the customer. Then only it

creates good reputation for the shopping site among the consumers.

> The reliability and responsiveness of the delivery system is the key success factor for

any online business and this will attract the customers’ repurchasing intention.

» Amazon must improve customer care services to avoid the problem faced by the

respondents.

60



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

Conclusion

In today’s completely digitalized environment, cost- effective transaction from the
point of view of both buyers and sellers is possible only through online. In traditional channel
of buying the channel should be narrow one in order to be cost- effective. Today it is possible
through online shopping facilitated with the help of Smartphone applications and internet
facilities available even in villages. With an exponential rise in the Smartphone penetration
and internet penetration in India no doubt online shopping will have growth prospects in future.
Moreover demonetisation and covid pandemic have fuelled the engine of online transactions
in India. The study about the various aspects of customer satisfaction on Amazon online
shopping has revealed that 90% of the customers are satisfied with the information provided
by Amazon and 78% of the respondents are loyal customers. In order to tap the remaining
segment of the customers the suggestions given above are to be followed by Amazon .The
result indicates that the consumers are fully satisfied in buying products through Amazon
online shopping site.
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EFFECTIVENESS OF YOUTUBE ADVERTISING ON COSMETIC
PRODUCTS WITH SPECIAL REFERENCE TO TIRUCHIRAPALLI
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PG and Research Department of Commerce, Seethalakshmi Ramaswami College, Tiruchirapalli

Abstract

Advertising is one of the most important instruments of modern marketing system,
especially YouTube advertising plays a pivot role, YouTube itself has over two billion
monthly logged in users, with 500 hoursof video content uploaded every minute to the
platform, each visitor, on average, spends 11 minutes and 24 seconds on YouTube every day,
and every visit to YouTube an average lead to 6.5page views. An advertising YouTube
therefore produces many opportunities for companies to expand their online marketing
strategy. Hence, this study focused on the effectiveness of YouTube advertising on Cosmetic
Products in Tiruchirappalli.

Keywords: YouTube Advertising, Marketing, Cosmetic Products

Introduction

YouTube advertising means advertising on YouTube, the online video-sharing
platform, promoting video content, or in relevant search terms in YouTube Search. In
YouTubeadvertising, companies can utilize its many video ad formats or use it in part with
display campaigns. YouTube advertising, done through Google Ads, is a way of advertising
your videocontent on YouTube or in search results so you can maximize your user reach.
Basically, there are two types of advertisement on YouTube video. In stream video
advertising and in-video advertising are two different types of advertisements through
YouTube. In stream ads let viewers choose to watch brand' ads, or skip it after playing for
at least 5 seconds. Standard In-Stream Ads can be a maximum of 15 seconds. In -video ads
are the ads that usually appear on the lower portion of company's video. These ads typically
appear for the 15 s mark that the viewer if desired can close or minimize them [1]. The
purpose of advertising is to inform the consumers about their product and convince
customers that a company's services or products are the best, enhance the image of the
company, point out and create a need for products or services, demonstrate new uses for
established products, announce new products and programs. This article helps to make
consumers aware of a cosmetic product and aims to build preferences for that product over
its competitor. This paper was mainly undertaken to create promises to consumers that

certain product can make consumers look younger or that products can take years off your
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appearance. The success of effectiveness of advertisement has become an important area of
the study for marketers. You Tube advertising almost a necessity for modern businesses,
especially those that do business outside their local community.

Objectives of the study

¢ To identify the role of YouTube advertising in forming purchase intention of

consumers

e To findout the factors that influence YouTube advertising value in advertisements

e To understand the effectiveness of YouTube advertising on cosmetic products.

You Tube Advertising

Advertising evolves with technological advancements from television ads to internet
banners to social media promotions [2]. There was an exponential growth in product
marketing via social media channels nowadays. Due to its large user base, YouTube
unquestionably became the most significant target among companies when delivering their
advertising effort to the customer [3]. According to a global survey of marketers conducted in
December 2017, marketers believe YouTube is the most effective video channel for marketing
[4]. Because compared with traditional methods, YouTube advertisements for products and
services with universal appeal enjoy high viewsand low cost per view. Also, audience interests
and user devices influence advertisements' views on YouTube [5]. Traditional advertising
methods such as television and radio remind the consumers about the brand available in the
market [6]. However, they do not influence brand recognition as YouTube [7]. Therefore,
business organizations tend to utilize YouTube as a medium for product awareness and
increase customer engagement [8].
Review of Literature

Martins et al., (2019), Zheng & Chen (2020) The purchase intention of the customer
is described as the decision-making process of a customer whether or not to purchase a
product, making an intention on the purchase [9].

Silaban (2019) Delivered by Setyo Riyanto, the evolution of knowledge and
communication technologythat occurred within the era of the economic process affects the
manner humans creates their shows. The presence of the net and social media during this Era
makes communication easier totry to. Therefore, social media is thought-about because the
right media in doing personal stigmatization for somebody[10].

Brands taken for the Study

A "cosmetic product" shall mean any substance or mixture intended to be placed in
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contact with the various external parts of the human body epidermis, hair system, nails, lips
and external genital organs or with the teeth. This article focuses top five brands of cosmetic.
They are Sugar, Color bar, Mama Earth, Pond’s, Jovees.
Significance of the Study
Social media have become an important platform for companies to connect with their
target audience and make an impression. With the rise of digital platform, effectiveness of
advertisements has become an important area of study for marketers to determine the most
efficient and appropriate medium of communication to place their advertisements. This study
investigates effectiveness of YouTube advertising on cosmetic products with special reference
to Tiruchirappalli
Social Relevance
In an environment where competition is increasing day by day, businesses are looking
for different ways to influence the consumers. Social media is also one of the ways to influence
consumers. In recent years, increased usage of social media has created new business
opportunities. As a social media channel, YouTube has attracted the attention of many
consumers. Therefore, this study is socially related.

Research Methodology

Research methodology is the process used to collect information through various
publication research, interviews, surveys etc. for solving the research problems systematically.
This is the descriptive study. The sample size is 100 respondents. The method of sampling is
convenient sampling. The area of the study is Tiruchirappalli. Primary data were collected
through questionnaire. Secondary data were collected from books, journals, magazines and

internet.
Research Layout

Social Media Marketing is one of the best marketing strategies, which not only gives
advantage to the organization, but also to the customers. Empirically, Dehghani, et al. found
that entertainment, informativeness, and customization had a positive effect on advertising
value; meanwhile, irritation had a negative effect on advertising value [11]. Hence, this study

has developed a research model and was presented in Figure 1
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Figure 1: You Tube Advertising Value
Analysis and Interpretation

Table 1: Demographic Profile of the Respondents

ISBN 978-93-95323-82-6

Gender Percentage of Respondents
Female 81
Male 19
Total 100
Age Percentage of Respondents
Below 15 -
15-30 47
30-40 32
Above 40 21
Total 100
Educational Qualification Percentage of Respondents
SSLC/HSC 25
UG 43
PG 20
Research Students 12
Total 100
Designation Percentage of Respondents
Students 32
Homemakers 31
Professionals 21
Others 16
Total 100
Income Percentage of Respondents
Below Rs.25,000 29
Rs.25,000-Rs.50,000 48
Rs.50,000-Rs.75,000 11
Above Rs. 75,000 12
Total 100
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Residential Status Percentage of Respondents
Urban 68
Rural 32
Total 100

Source: Primary Data

Table No 1 explains that 81% of the respondents are female, 47% of them are on the
age group between 15-30, 63% of the respondents are Graduates, 32% of the respondents are
students, 48% of the respondents family monthly income is Rs. 25000-50000, 68% of the
respondents are resided in urban.

Table 2: Entertainment and Trendiness
Factors SA A N |D |SD Total
With YouTube ads, I learn what products / 23 57 5 9 6 100

services / brands to buy to impress people

I am learning about trends with YouTube 24 66 4 4 2 100
ads

YouTube ads are entertainment 10 60 5 9 16 100
With YouTube ads, [ am learning about 28 62 8 - 2 100
brands that suit my personality

Watching / reading YouTube ads is fun 9 61 7 |8 15 100
YouTube ads show people with similar 9 60 8 9 16 100

tastes to buy/use

Source: Primary Data
* SA — Strongly Agree A - Agree N — Neutral D — Disagree  SD — Strongly Disagree
The above table depicts that 80% of the respondents opined that they have learnt about

the products or services through You Tube advertising after that they buy the products for
impress the people. 90% of the respondents felt that they learnt about recent trends through
You Tube Advertising. 70% of the respondents stated that You Tube ads are entertainment
and fun. 69% of the respondents felt that you tube ads show that people with similar tastes to
buy or use.
Table 3: Informative and Impressive

Factors SA A N |D |SD Total

YouTube ads are a good source of 28 61 2 |4 |5 100

product/service/brand information

I get extensive information with YouTube ads 28 61 4 12 1|5 100
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YouTube ads are one of the best sources of 25 61 4 5 5 100

product/service/brand information

I have enough information about the product/ 27 62 3 [31]5 100

service/brand with YouTube ads

Source: Primary Data
* SA — Strongly Agree A - Agree N — Neutral D — Disagree  SD — Strongly Disagree

The Table No. 3 shows that 89% of the respondents felt that you tube ads are a good
source of information and it has provide enough information about products or services or
brand. 86% of the respondents opined that You Tube ads are one of the best sources of
products or services information.

Table 4: Irritability

Factors SA A N D SD | Total
YouTube ads are confusing 15 58 |12 5 10 100
YouTube ads are frustrating 10 49 |11 |11 19 100
I see YouTube ads as an unwanted 14 64 4 5 13 100
interruption
YouTube ads are deceptive 15 58 5 12 10 100

Source: Primary Data
*SA — Strongly Agree A - Agree N — Neutral D — Disagree  SD — Strongly Disagree

The above table explains that 78% of the respondents felt that You Tube ads are
unwanted interruption, 73 % of the respondents agree that You Tube ads are confusing and
deceptive. 59% of the respondents opined that You Tube ads are frustrating.

Table 5: Creditability and Trust Worthy

Factors SA A N D SD | Total
You Tube ads are Trust worthy 12 28 |21 |39 |20 100
You Tube ads are Creditability 11 25 |21 |42 |21 100

Source: Primary Data
* SA — Strongly Agree A - Agree N — Neutral D — Disagree  SD — Strongly Disagree

The above table depicts that 59% of the respondents disagree with ‘you tube
advertisements are trust worthy’; 63% of the respondents disagree with ‘You Tube

advertisements are Creditability’.
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Chart 1: Effectiveness of You Tube Advertising
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The above Chart shows that 70% of the respondents agreed that You tube
advertising is very much effective for buying decisions.

Chart 2: Overall Satisfaction of You Tube Advertising
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The above Chart explains that 93% of the respondents’ satisfaction level is good.

Suggestions

* [t is preferable torestrict the duration of advertisements.

* The customer has to give feedback about advertisement in social media sites.

* The consumer has to choose the video and to appear before or around videos
across the Google display network.

* The majority of the respondents preferred to buy cosmetic products from
permanent store, private bazaars and medical shop. Thus, the company has to maintain the
availability of goods round the clock.

* To avoid interference in work, advertising should be designed to meet the
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preference of target consumers or target audience.

Conclusion

This study shows that effectiveness of ads, measured by the number of page views

from YouTube pages has a significant effect on purchase intentions. In recent years social

media has created new business opportunities. YouTube has attracted the attention of

businesses; therefore, this study examined the effectiveness of YouTube advertising.

References

1.

11.

Bohdan Pikas, Gabi Sorrentino, Journal of Applied Business and Economics, The
Effectiveness of Online Advertising: Consumer’s Perceptions of Ads on Facebook, Twitter and
You Tube cope, 2014; 16 (4),70-81.

Lovett MJ, Staelin R, Marketing Science, The role of paid, earned, and owned media in building
entertainment brands: Reminding, informing, and enhancing enjoyment. 2016; 35(1), 142-157.
Schwemmer C, Ziewiecki S, Social media + Society, Social media sell out: The increasing role
of product promotion on YouTube, 2018; 1-20.

Chadha R, Marketers think YouTube, Facebook are most effective video ad platforms, 2018.
Krasniak M, Krasniak M, Social Media Marketing World, Visual Content and Social Media
Marketing: New Research. 2017.

Aslam S, Healthcare Digital Marketing, YouTube by the Numbers: Stats, demographics & fun
facts, 2018.

Perrin A, Pew research center, Social media usage, 2015; 125, 52-68

Dehghani M, Niaki MK, Ramezani I, Sali R, Computers in human behavior, Evaluating the
influence of YouTube advertising for attraction of young customers, 2016; 59, 165-172.
Zheng S, Chen Y, arxiv, Optimal advertising for information products, 2020.

. Silaban SI, Dida S, Perbawasari S, Journal Komunikasi Universitas Garut (Hasil Pemikiran

dan Penelitian), Personal Branding Yulia Baltschun Sebagai Diet Influencer Melalui Youtube.
2019; 5(2), 361-362.

Dehghani M, Niaki MK, Ramezani I, Sali R, Computers in Human Behavior, Evaluating the
influence of YouTube advertising for attraction of young customers, 2016; 59, 165-172.

69



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

AN EXPLORATORY STUDY ON LIVING CONDITIONS OF WOMEN DOMESTIC
WORKERS IN TIRUCHIRAPPALLI TOWN OF TAMIL NADU
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Abstract

In India, more than 90% of the workforce is engaged in the informal sector for their
livelihoods. Informal sectors involve street vending, construction works, domestic works, etc.
Domestic workers share an important link in the economic development through their labour
contributions. Domestic work, a predominantly female occupation, has been increasing in India
significantly. Growing urbanization, the increased labour force participation rate of women,
and the decline of extended families are the primary reasons for the growth of this sector.
Despite this growth, there are few laws and policies to regulate domestic work and protect
domestic workers, most domestic workers are from the socio-economically marginalized
sections of society and a large number of them are migrant workers. Workers range from full-
time to part-time workers, skilled and unskilled workers. Largely women, who already know
how to clean and cook, domestic workers are seen as requiring very little skill training. Besides,
the work is seen as allowing women, who also shoulder the responsibility of their own
households, some degree of flexibility. This paper tries to traces the living conditions of
domestic workers who are working in the households of Tiruchirappalli Town which is rapidly
developing as smart city in Tamil Nadu next to state capital, with an objective to explore the
socio — economic conditions of women domestic workers.

Keywords: Labour, Economic development, Domestic workers
Introduction

Labour plays a vital role in the economic development of the country. In India, more
than 90% of the workforce is engaged in the informal sector for their livelihoods. Informal
sectors involve street vending, construction works, domestic works, etc. Domestic workers
share an important link in the economic development through their labour contributions.
Domestic workers care the children and contribute to their upbringing, take care of elderly
people, scrub the floors, cook, clean the windows, do the dusting, wash and iron the clothes,
put out the rubbish and so on. In doing so, they facilitate their employers to work away from
home while still having enough time for leisure and family. Domestic work constitutes one of

the largest, yet least visible service industries in the world. According to the International
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Labour Organization (ILO), there are 53-100 million domestic workers worldwide, 83 per cent
of whom are women (ILO, 2011)[1]. They represent 4 to 10 per cent of the labour force in

developing countries and about 2 per cent in developed countries (UN Women, 2013)[2].

In India too, while systems of servitude have historically existed because of feudal
social structures, newer trends of migration of young women from rural areas to cities to do
(live-in) domestic work have become a dominant feature in the urban labour landscape.
Apparently, domestic labour is one of our largest job categories — next to farming and
construction. There are over 100 million domestic workers in India, more than 50 times the
number of people working in the software industry (Bhala Sasi, 2010)[3]. Domestic work, a
mainly female work, has been growing in India significantly. Rising urbanization, the increased
labour force participation rate of women, and the increase of nuclear families are the major
factors for the growth of domestic work. Even though this development, there are limited legal
provisions and policies to standardize domestic work and safeguard domestic workers, most
domestic workers are from the socio-economically deprived sections of society and a majority
of them are migrant workers. Workers are range from full-time to part-time workers, skilled
and unskilled workers. Generally, women who already familiar with household cleaning work,

domestic workers are seen as requiring very minimum skills.

This is an important view of the fact that domestic workers constitute a large section of
women workers in India today. Most domestic workers are poor, illiterate, and unskilled and
come from vulnerable communities and backward areas. They are underpaid and ill-treated as
domestic work and undervalued and poorly regulated. The clean, fetch, tend, serve and make
it possible for many upwardly mobile women to pursue their careers without worrying about
domestic chores. Yet this work is referred to as the ‘informal sector’ as if it were scarcely
works at all. Out of the total 397 million workers in India, 123.9 million are women. Of these,
roughly 106 million women work in rural areas and the remaining 18 million work in urban
areas. Overall, the female domestic workers participation rate has increased from 19.7 per cent
in 1981to 25.7 per cent in 2001. While comparing rural areas, in the urban areas the need of
domestic workers is increasing from 8.3 per cent to 11.6 per cent. This is because of the family
and the increasing cost of living as a result of the neo liberal economic policies. As per the
National Sample Survey 68" round, 39 lakhs people are employed as domestic workers by
private households, of which 26 lakhs are female domestic workers (NSSO Statsitics-2011-
2012)[4]. This paper tries to traces the living conditions of domestic workers who are working

in the households of Tiruchirappalli Town which is rapidly developing as smart city in Tamil
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Nadu next to state capital, with an objective to explore the socio — economic conditions of

women domestic workers.

METHODOLOGY

The present study is based both primary and secondary data . Primary data have been
collected from 50 respondents by using purposive sampling technique from domestic workers
in Tiruchirappalli town through the interview schedule. The secondary data have been
collected from various sources such as books, journals, reports and websites. The data have

been processed and analyzed with the help of statistical tools like simple percentage analysis.

Table 1: Social Conditions of Domestic Workers

Particulars Number of | Percentage of Respondents
Respondents
Native place
Tiruchirappalli 37 74
Lalgudi 5 10
Samayapuram 6 12
Mannachanallur 2 4
Total 50 100
Age
Below 30 3 6
30-40 9 18
40 — 50 17 34
50 — 60 6 12
Above 60 15 30
Total 50 100
Age at Employment
Below 30 5 10
30-40 14 28
40-50 13 26
50-60 7 14
Above 60 11 22
Total 50 100
Religion
Hindu 40 80
Muslim 1 2
Christian 9 18
Total 50 100
Caste
SC 28 56
BC 22 44
Total 50 100
Educational Qualification
Primary school | 15 | 30
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High 21 42
Higher secondary 2 4
Illiterate 12 24
Total 50 100
Marital status

Married 33 66
Widow 12 24
Separate 1 2
Single 4 8
Total 50 100
Age at Marriage

Below 18 7 14
18- 28 43 86
Total 50 100

Source: Primary data
Background of Domestic Workers

As seeing the background characteristics of the domestic workers, majority (74%) of
them are lived in urban areas of Tiruchirappalli town, remaining (36%) are resided in
Samayapuram (12%), Lalgudi (10%) and Manachanallur (4%) nearby villages of
Tiruchirappalli. Tiruchirappalli town has supplied the domestic workers a lot than rural parts
of the district; it reflects the urbanised nature and demands of domestic work in growing
urbanisation contexts as well as the rising trend of lack employment opportunities in rural areas.
Among the educated domestic workers, seventy percent are hailed under the productive age
group and 30 per cent of them are above 60 years. Irrespective of the age group young, adult
and elderly, all aged women are participated in this work due to their poor economic conditions
of family circumstances, unskilled nature and decreasing employment in farm and allied
activities. Apart from all reasons, family poverty as a push factor to them to choose domestic
work as occupation for their livelihood. Analysing the social category of domestic workers,
they are represented mainly by three religions i.e., Hindu, Christian and Muslims. Among them
more than half (56%)of the domestic workers are belonged to Scheduled Caste category and
remaining are Other Backward Castes category. The larger participation of SCs workers in
domestic sector reveals their socio-economic marginalisation in general and economic

vulnerability in particular both in rural and urban setting of society.

Education is an important in transforming the social and cultural status and outlook of
an individual. As analysing their educational status, nearly one-fourth (24%) of the domestic
workers are stated that they never attended school due to poverty of their family and child
marriage. The remaining domestic workers are completed their school level education. This
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shows that the society’s priority and perception on women’s education. The societal attitude
towards providing education to women and poverty are the major factors to alienating women
from imparting skill education. Moreover, the less skilled and unskilled education is an

important push factor for women entering more into domestic works than other works.

Considering marital status and age at marriage of respondents more than half (66%) of
the respondents are married, 24 percent of them are widow, 8 percent of the respondents are
single and 2 per cent are separated. As seeing the age at marriage, the respondents stated that
majority (86%) of the domestic workers are married at the age of 18 — 28 years and 14% of the
respondents are married at the age of below 18 years i.e., child marriage. This shows that
irrespective of their marital status women are shouldering the economic responsibility of their
households due to their low family income in one way, the other way more than one third of
the women i.e., widow, separated and single who are relied on domestic work as primary source

for their families.

Table 2: Working Conditions of Domestic Workers

Particulars | Number of Respondents | Percentage
Nature of Work

Cooking 12 24
Cleaning Works 22 44
Gardening 8 16
Care Works 8 16
Total 50 100
Working hours

Below 3 hours 6 12
3-5 16 32
Above 5 hours 28 56
Total 50 100
Years of Experience

Below 5 years 31 62
Above 5 years 19 38
Total 50 100
Mode of Payment

Daily 15 30
Weekly 12 24
Monthly 23 46
Total 50 100
Income (Monthly)

Below 1000 27 54
1000-2000 3 6
2000-3000 12 24
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Above 3000 8 16
Total 50 100
Source: Primary data

This table reveals the working conditions of domestic workers such as nature of work,
working hours, experience, mode of payment and income. 44% of the respondents are engaged
in cleaning works like washing clothes, dishes, sweeping and mopping floor. Nearly one fourth
(24%) of the workers are engaged in cooking alone. 16% of the respondents are engaged in
gardening and care works particularly child and elderly care. While observing the nature of
work pattern domestic workers are more engaged in cleaning works than other household
works.

Majority of the respondents are engaged in the worked throughout the day time. This
reveals that these respondents help the owner in peak hours of the work . The above table reveals
that the 12% of the respondents are worked below 3 hours, 32% of the respondents are worked
in 3 -5 hours and remaining 56% of the respondents are worked above 5 hours.

Wage is an important factor to recognise the workers productive contribution and
improve the economic status. The above table shows that the mode of payment received by the
respondents from their employers. 30% of the respondents are received as daily wage, 24% of
the respondents are got as weekly wage and 46% of the respondents are received monthly wage.
When compare to other mode of payment daily wage payment is predominated. In daily wage
mode of payment, 28 % received their wage below Rs. 150 per day. Regarding weekly payment
16% of the respondents are received Rs. 300-350 as weekly wage. Four percent of the
respondents received Rs. 350 and above per week.

While discuss about the monthly income of domestic workers, majority (54%) of the
respondents are earned monthly income of below Rs. 1000. 24% of the workers earning
income ranging from Rs.2000-3000 per month. 16% of workers earned monthly above
Rs.3000. Only 6% of the workers earned Rs.1000-2000. Their monthly earning capacity is
depends upon the number of households they are working per day and nature of work they have
done.

Family Income

Family member’s income is very useful to their family expenditure, majority of
domestic workers family members were worked as unorganized daily wage earners and
temporary workers. While explain about the monthly family income of domestic workers, 36%

each of workers monthly family income ranges from Rs.3000-6000 and Rs. 6000-9000
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respectively. 18% of workers earned monthly income of less than Rs.3000 and only ten percent
of workers earned more than Rs.9000.
Experience

The respondents are classified on the basis of experience. More than half (62%) of the
respondents have had below 5 years of experience in domestic work. Thirty eight percent of
the respondents have above 5 years of experience. Majority (92%) of the respondents are
chosen this work due to their family situation and only 8% of the respondents reported that
they have chosen this work due to the need of independent living.
Conclusion

Under the unorganized sector, domestic work is one of the most important growing
sectors which is consisting of large number of female workers as well as contributing more to
the growth of informal sector. Due to rapid development of urbanization and industrialization
need of domestic help is change as inevitable both urban and semi-urban areas. Simultaneously
participation of female in this sector is increasing in trend due to poverty and women’s
unskilled condition. Also, there is big challenge associated with this sector to accept as equal
to other sectors like construction and textile because it confines within the domestic sphere.
The present study is concluded that the socio-economic conditions of the domestic workers in
this study area is very poor, because most of the respondents belong to the socially backward
community. Majority of the respondents are working more than 5 hours per day and mostly
indulge in cooking and cleaning work. 60% of the respondents’ earning is less than Rs.2000
per month which is not sufficient to meet out their needs in the present scenario.
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CONCOCTION OF AB-REAL, REAL AND SUPER-REAL IN BEN OKRI’S THE
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Abstract

Literature is metaphorical and referential. It represents the contemporary society both
directly and indirectly. Though reality is the central idea in all the works it is clothed with
unreality. The unreality and the reality form the arena of fantasy literature. The unreality
emphasises on life and the intricacies through the untamed imagination. Mimetic novels too
do not state the life elements without sprinkling imaginative elements. Inthe same way fantasy
mixes up literary elements and tends to make factual a reality. This paper shows how crude
realities are presented in a novel of fantasy with ethereal elements in The Famished Road. With
these elements, Ben Okri enables Azaro, the protagonist to move between real and unreal
worlds and beyond to have a sense of relief from the earthly world of pain and suffering as he
is unable to bear with the disgusting facts. Azaro is portrayed as an abiku, a born-to-die spirit
who is actually from the spirit entity of virtues, beauty, truths and attraction. Okri takes
pleasure in mingling and intermingling the absolute realities of the day: the poverty of the
family, the egoistic father, the struggling mother; the cunning society, the incorrigible landlord

2

etc’ the realities: the corrupted leaders, the self-centred politicians, the uncaring society, etc.

the super realities; the spirits, the ghosts, the abiku, etc
Keywords: Fantasy, Reality, Imagination, Spirits, World, Culture

If God can create a world of reality
Man can create a world of imagination
God is a creator and Man is a sub-creator
Literature is defined as the mirror of life. It is imaginative and the imagination is
aroused by reality. The reality is the food for the creativity that results in an endearing output
combining the prosaic and interesting to produce an entertaining arena. Literature is the best
tool for entertainment. It takes the forms of poems, prose, drama and fiction to provide
amusement to the readers. The art forms like poetry, prose and drama had been coexisting with
the first man and woman in the universe. Novel had its birth in the 19" century which has been

growing and gaining importance ever since its birth.
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In the recent times, fiction, the pocket theatre is considered to be the best tool to
picturise the current society, politics and environment. Prasad in his 4 Background to the Study
of English Literature defines novel as ‘a long narrative in prose detailing with the actions of
fictitious people’. A novel like a play has a plot, characters and theme. It has no rigid
framework, it can begin anywhere in the middle or in the end and go backwards to the
beginning. According to Hudson, a novel presents the life of people “directly or indirectly,
whether the writer himself is conscious of it or not, every novel must necessarily present a
certain view of life and of some problems of the life, that is, it must so exhibit incidents,
characters, passions, motives as to reveal more or less distinctly the way in which the author
looks out upon the world and his general attitude towards it”(237). The place of poetry and
drama was taken up by novel.

Countries like Australia, Africa, Canada, Sri Lanka, Malaysia, India produced literature in
English in addition to their regional literatures. There were a few countries like Africa where
literature was passed on from one generation to the other through the word of mouth. These
countries, the colonies of England were influenced by the English Literature introduced to them
as a means of relaxation. The literature produced in colonized nations were different from the
native literatures.

Unlike in England, in the commonwealth countries ,literature served various purposes.
Literature is a weapon of instruction and tool for education and communication. Colonialism,
cultural disintegration and slavery were some of the themes and it spread awareness to
commoners. Spirit for independence gathered momentum and writers aroused the public
against colonial masters. The common goal of independence unified the writers all over the
world to portray the sufferings of the natives of the land. So Indian, African, Canadian, and
Australian writing in English portrayed the social, cultural and political milieu.

Like the other commonwealth countries, Nigeria produced English literary works from
the 19" century. Chinua Achebe published the first regular English novel, Things Fall Apart,
which sold many copies in London. Nigerians never copied the British style of writing but
used it as a tool of instruction. Following Achebe, many novelists grew giving expression to
their anger and suffering through writings. Ben Okri is a Nigerian poet, novelist, short story
writer born in the euphoria of independence which has turned into despondency. His
hyphenated identity Nigerian-Londoner determines the socio-political atmosphere of his
novels.

Ben Okri’s novels are Flowers and Shadows, The Landscapes within, The Famished

Road, Songs of Enchantment, Infinite Riches, The Age of Magic, Star Book, In Arcadia. The
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Famished Road has received the Booker Prize and other prizes too. Okri has created Azaro, a
spirit-child, an abiku in Yoruba myth and portrays the sufferings of this poor young boy in the
corrupt political climate living amidst the ghettos dwellers of Lagos. The inconsolable
sufferings that one may undergo after being born in this world is pointed out by the spirit
companions before his birth and Azaro had a secret pact with his companions assuring to make
use of the situation and die and join them in the spirit world. But Azaro’s mom, her love and
the sufferings compel him to break the pact inspite of the continual pressures from the

companions.

The spirit world, supernatural beings, eerie atmosphere, one-eyed spirit, herbalist, Madam
Koto and her colossal shape, the forest and the bar their descriptions make this a novel of
fantasy. The narrative glides from the absolute reality, reality and super reality. The structure
is not linear instead it is hazy and it does not begin in the beginning, there is a continuous shift
throughout. The beginning is * In the beginning there was a river. The river became a road
and the road branched out to the whole world. And because the road was once a river it was
always hungry. (3 The Famished Road)” As the road branched out, the novel is branched out
into various books and parts leading to utter confusion. An attempt to understand clearly the
entire happenings in the novel will be an utter failure because reading and re-reading tend to

evolve patterns of a maze.

Fantasy according to Pringle is the fulfilment of heart’s desire. It is a combination of
reality and imagination. Todorov, Rosemary Jackson and Eric Rabkin are some of the
important critics of fantasy. It is a seductive subject difficult to be explained and its attraction
lies in its indefinite quality. Tzevan Todorov in his Fantastic: A Structural Approach to
Literary Genre sets three requirements of fantasy. The uncanny phenomenon can be explained
in two fashions, by means of natural causes and supernatural causes. The possibility of a
hesitation between the two creates the fantastic effect. Todorov calls this hesitation the heart
of the fantasy and says that the fantastic occupies the duration of the hesitation. The moment
the readers choose between then alternatives they leave the realm of pure fantasy and enter
some other genre, or a subgenre of the fantastic. When the uncanny is given natural
explanation then the fantasy ceases and becomes ‘uncanny’ and when the uncanny is given

supernatural explanation it becomes marvellous. Todorov makes the following division:

Uncanny ) Fantastic Uncanny sesssssss=) Fantastic Marvellous
—=) Marvellous
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Todorov sets three requirements including the hesitation. The first one is the hesitation
between the natural and supernatural explanation of the elements of fantasy. Secondly the
same hesitation must be experienced by the character and thereby the reader must identify
himself with the character. Here hesitation becomes the theme of the fantasy. Third factor is
the reader’s attitude towards the work on hand, the reader must understand literally without
giving an allegorical or poetical interpretations for the story. According to Todorov, there are
three important characteristics of fantasy. Exaggeration is an important element which creates
a supernatural atmosphere. The reader must understand the literal meaning of the fantasy
without giving a figurative meaning. The use of represented narrator ‘I’ making a double

game and creating the situation where the readers believe without believing.

The themes of the fantastic are similar to the themes of other genre. The fantastic has social
and literal functions. The function gives the writer to describe things that could not be
mentioned in realistic terms. Todorov explains the three literary functions, pragmatic, semantic
and syntactic with reference to the function of the supernatural. When the supernatural disturbs
or keeps the reader in suspense it is pragmatic, the supernatural constitutes its own
manifestation in semantic and the supernatural enters into the development of the narrative in

syntactic.

In The Famished Road, the uncanny, the elements of spirit cannot be given any
supernatural explanation or natural explanation, and the hesitation between the two makes it
an enigmatic novel. The reader hesitates between the natural and supernatural elements as
the protagonist is neither accepted to be an earthly being nor a spirit being, he remains between
the two and the hesitation is gradually shifted from the reader to the character creating a theme
of fantasy. The spirit world is not known both for the writer and reader, and to construct the
impossible the writer depends on the world of words. The writer exploits the Yoruba culture
and his words create the world, the writer extensively exaggerates for the mind map in the
reader. The forest, travel to reach the spirit world by Azaro, Madam Koto’s bar and its
backyard are some descriptive examples of the writer which Todorov terms exaggeration. The
reader identifies himself with the narrator, Azaro and the ambiguity in the reader is gradually
shifted to the characters .The Famished Road can be called a political satire and the theme, plot
revolves around politics. The distrust in the writer is expressed by comparing the world of
imagination with reality. Throughout the novel, the writer attempts to keep the reader happy
by the imaginative world. The novelist in the first book(classification of a collection of chapters

into book) brings to light all the sufferings caused to a human being inspite of its negative
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aspect it takes an optimistic turn and concludes saying that it is a sort of experience. The spirit
companions turn into enemies plotting against Azaro’s desire of staying in the world and bring
death and destruction to him. Koto’s bar is a dreadful place where Azaro is lost, taken away
by spirits to the under world below the sea. With these actualities of the day, the realities of
the house and the super realities Okri has rendered the textual space of The Famished Road

voluminous and incredible.

According to Rosemary Jackson fantasy is an account of writer’s displeasure. “From
W.H.Auden, C.S.Lewis and J.R.R.tolkien, this notion of fantasy literature as fulfilling a desire
for a ‘better’, more complete, unified reality has come to dominate the readings of the fantastic,
defining it as an art form providing vicarious gratification.” Fantasy can take any form based
on the demand of the situation in which the novel is written. A novel of fantasy allows the
writer to express desire and expel desire when it is a disturbing element. It does not create a
new world but works with the world on hand and supplies the necessities and takes away weeds.
Jackson says, “Fantasy is not to do with inventing another non-human world: it is not
transcendental. It has to do with inverting elements of this world, re-combining its constitutive
features in relations to produce something strange, unfamiliar and apparently ‘new’, about

absolutely new and ‘other’ and different.

Jackson’s focus is primarily on the function and it is well defined in Okri’s novels. In
the post-independent period Nigeria is not a place of virtues, bringing back the pre-independent
arena but white rulers were replaced with blacks but the attitude and despondency of the whites
prevailed. The political leaders were self- centred having the regional and tribal fervour. So
autocracy continued, the poor and needy were suppressed, rich amassed wealth. Money and
power were not distributed and it was accumulated by corrupt leaders. Okri picturises through
the landowner, a man involved in politics harassing the ghetto dwellers. The photographer’s
plight shows the atrocities of the land owner . The disgusting nature of reality forces the writers

to attempt a flight into the world of imagination, spirit world, forgetting the crude reality.

Okri painfully presents the real world and its coarseness and happily goes on a trip to
the world of imagination where animals speak, trees move from one place to another
rejuvenating the readers. Azaro is a character of the real world, spirit world, supernatural
world and the underworld. Forging all these The Famished Road provides scintillating

experience to the readers in the realm of fantasy.
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JAWAHARLAL NEHRU ON THE RIGHTS OF WOMEN: SOME OBSERVATIONS
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Abstract

The principal aim of this paper is to focus on “Women’s Rights’ a major contemporary
human rights issue in India. The topic is relevant as the concept of rights of women is gaining
momentum across the country with the legal protection of women is being debated in the
sessions of Parliament. The paper discusses Nehru’s vision and concern for the upliftment of
women in the pre-post Independent India, Constitutional promises and the reform initiatives
taken by Nehru with regard to Hindu code bill.

Keywords; Human rights, Rights of Women, Struggle for freedom, Gender Justice,

upliftment of women, Legislative enactments.

An Outstanding personality of the 20" century Indian History, Jawaharlal Nehru was a
pivotal figure in Indian Independence movement. One of the striking features of Jawaharlal
Nehru was that he maintained balance between reflection and action. He can be rightly called
as the architect of Modern India. As a Prime Minister he addressed pertinent women'’s rights
issues such as dignity, equality, education and economic independence.

Jawaharlal Nehru was an uncompromising champion of women’s rights. To Jawaharlal
Nehru, women’s participation in large numbers in the national struggle in response to Gandhi’s
call was a social revolution. It broke barriers of social restraint and gave women a new cause
and sense of commitment.

As he wrote in his Discovery of India,

‘.... A remarkable thing happened our women came to the front and took
charge of the struggle, here were these women, women of the upper or
middle classes, leading sheltered lives in their homes- peasant women,
working class women, rich women-pouring out in their tens of thousands
in defiance of government order and police lathi’

In his own family Nehru realized the impact of Gandhi’s call. Kamala Nehru was a
total convert to the Gandhian philosophy of non-violent and non-cooperation. Her total
commitment that made Jawaharlal Nehru to involve himself as a full time worker in the
nationalist politics. Explaining Kamala’s involvement Nehru simply explained that she wanted

to play her own part in the national struggle and not be merely a shadow of her husband.
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To Jawaharlal Nehru the participation of women in the National Movement was only
the beginning of a larger process whereby women would struggle to find their proper identity
in the Indian social milieu and enjoy equal rights with women. He firmly believed that the
women of India will not attain their full rights by the mere generosity of the men of India. He
had a due respect on women. In 1938, two years later after his wife’s death Nehru says ‘My
wife influenced me considerably in many ways’. Probably his political work made him to
forget his immediate environment. In later years he regretted his unkindness attitude towards
his wife. His Autobiography which was written in 1936 was dedicated to his wife. In that book
he wrote ‘Kamala gave me strength’.

Though she was the wife of Nehru she was not free from oppressive nature of society.
Sarvapalli Gopal while writing the Biography of Nehru documented the sufferings underwent
by Kamala Nehru in her husband’s family. They treated her as an intruder from the outside
world into their exclusive relations with Jawaharlal. Nehru himself realized this only in his
later part of his life.

In the Karachi session of the Indian National Congress in 1931 a resolution was adopted
on fundamental rights which incorporated the concept of equality of sexes. Article 4 of the
Fundamental Rights and Economic Policy says Protection of women workers, adequate
provision for leave during the maternity period. When it came up for discussion at A.I.C.C
meeting in Bombay on 8 August 1931 Kamaladevi Chattopadhyaya said that, “Women want
attention and not Protection’.

The word protection in her opinion denoted an inferior position and they were not going
to tolerate protection from anybody not even from the state. Therefore her amendment was the
state shall pay attention to the needs of women workers including children when their mothers
are at work and adequate provisions during maternity period. Replying the amendment Nehru
said,

‘I am personally unconcerned even if the House accepts the

amendment in preference to the original clause. But he went
on to add there can be no better instance of inferiority complex
than Mrs. Kamaladevi’s objection to the word protection. I do
not understand what is humiliating in protection.’

Kamaladevi’s objection itself clearly shows what they exactly want from the state.

The National Planning Committee was constituted in 1938 under the chairmanship of
Nehru prepared a report on the women’s question highlighting many of the modern day

concepts equality of sexes and Gender Justice. Twenty-nine sub-committees were appointed

84



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

to investigated and report on specific problems. The women’s sub-committee was formed with
Rani Laxmibai Rajwade as Chairman and Mridula Sarabai as Secretary to examine the place
of women in a planned economy and evaluate their social, economic and legal status. Many
of the basic themes pertaining to the rights of women like dignity, equality, freedom, protection
from discrimination, social justice, education had been articulated in a proper form by Nehru
even before the adoption of conventions such as International Convention on Economic, Social
and Cultural Rights (ICESCR), Convention on the elimination of All forms of Discrimination
against Women in the international sphere.

By following this December 13, 1946 Nehru moved the objectives Resolution. It
provided the blue print for the future constitution. Thus the liberal perspective had gained
prominence by the 1940’s. Nehru contributed a lot to women’s status as the first Prime
Minister of India. Apart from the Preamble, a section on Fundamental Rights guarantees to
men and women equally various freedoms such as equality before law, opportunity for
employment under the state and forbids discrimination on the grounds of religion, caste, sex,
place of birth or residence. Article 15 (3) empowers the state to make special provisions for
women and children even in violation of fundamental rights. The Directive Principles of State
Policy contain general clauses and women specific clauses. The women specific clauses are
right to an adequate means of livelihood, Equal pay for equal work, just and humane conditions
of work, Maternity benefits etc.

Nehru firmly believed that social change could only come by positive legislation. One
such experiment was that Hindu Code Bill. In 1941 Hindu Code Committee was set up under
the chairmanship of Sir B.N. Rao, a former Judge of Calcutta High Court. The major areas of
concerns of the Hindu Code Bill were rights relating to marriage, property, inheritance,
adoption, maintenance and guardianship. After Independence the bill was reintroduced in the
Parliament. Nehru decided to break up the code into four separate parts such as Hindu Marriage
Act 1955, Hindu Succession Act 1956, Hindu Adoption and Maintenance Act 1956, Dowry
Prohibition Act 1961to facilitate their early passage. These acts were all embedded with the
elements of progression not only in achieving justice for women but also an enabler in
transforming the Indian patriarchal mindset.

The voluminous debates on the Hindu Code brought into public focus on a broad spectrum
of ideas on social issues. The major groups opposing the legislation were Vallabhai Patel,
Rajendra Prasad, J.B.Kripalani etc. The participation of women legislators in the crucial
discourse over the Hindu code bill is significant to understand the political participation of

women. The major contributors in the debates were Hansa Mehta, Renuka Roy, G. Durgabai
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and Sucheta Kirpalani. The principal objections advanced by the opposition to the Hindu Code

bill were as follows:

» It interfered with Hindu religious law

> It broke with custom and tradition

» It would lead to endless litigation over inheritance rights

» It would break up the joint family

Though the bill was criticized, it laid the foundation for establishing a benchmark for a

modern construction of the family in the Indian society.

For Nehru the Hindu code was a necessary reform measure. As he put it,

‘We talk about Five Year plans, economic progress, industrialization,
political freedom and all that. They are all highly important.

The real progress of the country means progress not only

on the political plane, not only on the economic plane but also on

the social plane. They have to be integrated when the great nation goes
forward.’

Beyond doubt all the acts considerably improved Hindu women’s legal status. Nehru

did everything when the country was full of problems and challenges. It was a good attempt

to shake off the rigidity of Indian patriarchal structure. But the progressive elements of the

legal reforms largely remained only in the statute book.
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Abstract

Education is fundamental for achieving full human potential, developing an equitable
and just society, and promoting national development. India will have the highest population
of young people in the world over the next decade, and our ability to provide high-quality
educational opportunities to them will determine the future of our country (National
Education Policy (NEP), 2020). Values are always a part of a nations’ philosophy and its
educational system. Values reflect an individual’s judgment and help us determine what is
important in life (Purc and Laguna, 2019). There is a serious need to give the living value
education to individuals mainly in the place of learning environment, as they spend most of
their time and learn many things. In this study by adopting descriptive design 137 college
students pursuing their first year degree were selected to respond to this study. An attitude
scale was constructed to measure their attitude towards ten different values they are
experiencing in their life. Training programme was provided on living value education for the
college students and hence in this study an attempt was made to examine the impact of
training programme on living value education among the college students.

Keywords: Living Values, Value education and College students

I. INTRODUCTION

Education is very important for an individual's success in life. It can give a big impact
on human opportunity in continuing their life quality. Education is generally seen as the
foundation of society which brings economic wealth, social prosperity and political stability.
Education through industry is the basic principal of basic education, Basic education, because
it help developing values like respect for manual labour, sense of co-operation, feeling of
being mutually helpful through manual work, development of friendship feeling, economical
self-reliance, team spirit and sincerity. Role of education is means of socializing individuals
and to keep society smoothing and remain stable (Carnoy, 2017). Education in society
prepares youngsters for adulthood so that they may form the next generation of leaders. The
reflection on the values of a student is of extreme importance to the educational system, due

to the relationship between education and living values. Education tries to develop three
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aspects: physique, mentality and character. Even though physique and mentality are
important, they are menaces without the third because character is the greatest of these.
Value-based education is a tool which not only provides us a profession which we can pursue
but also a purpose in life. The purpose of our life is undoubtedly to know oneself and be
ourselves (Sabri, 2017).

Values are guiding principles, or standards of behaviour which are regarded desirable,
important and held in high esteem by a particular society in which a person lives. The
importance of Values and Morals are the code we live by in a civil and just society. They are
what we use to guide our interactions with others, with our friends and family, in our
businesses and professional behaviour. Our values and morals are a reflection of our
spirituality; our character. They are what we hope to model for our children and the children
around us, because children do watch us as they develop their own sense of right and wrong.
Value education means inculcating in the children sense humanism, a deep concern for the
well- being of others and the nation.

Living values are various universal habits that serve as a basis of good relationship
and harmony between us and others around us (Arniati, et, al, 2020). Conceptually, the living
values education is an integral part of the educational process as a whole (Komalasari, et. al.,
2014). Value is neither thought nor caught, it is learned (Hermann, 1972). It means that the
substance of value is not merely captured or taught but, further, it is digested in the sense of
captured, internalized, and standardized as the inherent part of one’s personal qualities
through a learning process. Therefore, the educational process is a process of acculturation,
which produces civilized man, including cultured human. One of the models of values
education is the integration of the living values education in the learning process. The
concepts that are providing the importance of values are used in this present study for
analyzing the living values among the college students.

Living Values Education is a global endeavor which provides an approach, and tools,
to help people connect with their own values and live them. Living values is a comprehensive
value education programme scheduled to offer trainings through practical methodology to
explore and develop universal values (Al- Braizat, 2016).

Living values are various universal habits that serve as a basis of good relationship
and harmony between individuals and others around us. Living values education is one of the
learning model developments of character education that emphasize in fun learning
(Komalasari, et. al., 2014). The various values activities of living values education includes

reflection point; imagining; relaxation/ concentration practice; artistic expression; self-
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development activity; social skill; values awareness of social justice; developing skill for
social unity; and integrating the values into the existing curriculum. The living values
developed for measuring among the college students before and after providing training
programme in this study includes tolerance, honesty, humility, cooperation, happiness,

responsibility, simplicity, peace, love and unity.

II. RESEARCH METHODOLOGY
The research was conducted based on the descriptive research design. The knowledge
of college students towards the living values was examined and training programme was
given for the students and after the training programme their knowledge on living values was
again examined in the present study in a detailed manner hence the design is descriptive in
nature.
Objectives of the study:
e To study the personal profile of the college students
e To analyse the students knowledge on living value indicators before and after the
training programme
e To identify the difference between the knowledge of college students before and after
the training programme on living values.
Hypothesis:
e The year of pursuing education do not have a significant difference with the students’
knowledge towards living values before and after the training programme.
Sampling
The study was conducted among 137 respondents pursuing their first and second year
undergraduate degree was selected from a private arts and science college in Trichy. The total
population of the first and second year students was found to be 687 and 683 respectively.
From the total population 10 per cent was selected as the samples which comprises of 69
students from first year and 68 from second year which accounts for a total of 137 students.
The researcher adopted Simple Random Sampling method for the study.
Tools for data collection
Questionnaire was used by the researcher to collect the necessary and relevant data for
this study. Self- structured Questionnaire was developed to analyse the personal profile of the

respondents and it comprises of two parts:
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e The first part of the Questionnaire deals with personal profile of the respondents

comprising of Name, Age, Department, membership in NSS / NCC / Sports, type of

family and parents educational status.

e The second part of Questionnaire comprises of the Living Values inventory. This part

measures the respondents’ knowledge towards 10 different living values that are

practiced in daily life. This is measures by adopting Likert’s Summated Rating Scale

technique. Each item in the scale was provided with five responses categories. These

were strongly agreed, agree, neutral, disagree and strongly disagree with scores

5,4,3,2 and Irespectively. Ranges from strongly agree to strongly disagree.

ITI. RESULTS AND DISCUSSION

A. Demographic Profile

The Descriptive results of the personal profile of the respondents are provided. The

general profile such as age, year, stream of education, and membership distribution of the

selected college students is given in Table 1.

Table 1: Personal Profile

Personal Profile Frequency Percentage
(N=137)

Age Upto 18 years 53 39
19 years 71 52
20 years & Above 13 9.0

Year I year 69 50
IT year 68 50

Stream of Education | Arts 78 57
Science 59 43

Membership NSS 72 53

Distribution NCC 24 17
Sports 41 30

The above given table no. 1 shows that a little more than half of the students (52%)

belong to 19 years of age. Exactly half of the respondents of the study are taken from I year

and II year. More than half of the respondents comprising 57% are studying in arts stream
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and the remaining 43% are science students. In analyzing the membership status of the
respondents 53% reported that they are the members of NSS, 30% students are in sports and
the remaining 17% are in NCC.
B. Knowledge Level before and after the training programme on Living value
Education

The finding in the table 2 reported the knowledge possessed by the selected college
students towards living values before and after providing the training programme. The level
of knowledge are measured and categorized among the college students with respect to their
year of education.
Table 2: Knowledge possessed by the selected college students towards living values

before and after the training programme

Knowledge among the College Students
I Year II Year
Living Value
(In Percentage) (In Percentage)
Indicators
Before After Mean Before After Mean
Difference Difference

Tolerance 46 74 28 60 80 20
Honesty 56 66 10 64 92 28
Humility 45 79 34 60 85 25
Cooperation 65 87 22 47 86 39
Happiness

77 80 3 74 90 16
Responsibility | 5 80 30 58 94 36
Simplicity 63 86 23 81 90 9
Peace

69 &9 20 71 89 18
L

ove 72 90 18 64 88 24

Unity 75 95 20 73 90 17
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The above table reveals that before the training program the aspects of living values
imbibed by the selected college students of I and II year ranged between (45 - 75) among the
I year students and (57 - 74) among the II year students.

After providing training programme for the college students, it was found that the highest
mean difference was seen among the I year students was for Humility (34%). This could
happen among the students by getting an understanding of the training programme that the
living values are important in pursuing a peaceful and happy life. The other factors that have
a considerable increase in the mean difference level among I year students include
responsibility and tolerance with 30 and 28 per cent respectively. Among Il year students it
was found that the living value ‘Cooperation’ highest mean difference (39%) when compared
to other values. This is followed by the value ‘Responsibility (36%). Whereas, the value
‘Happiness’ has very low mean difference (3%) among I year students and ‘Simplicity’ has
very low mean difference (9%) among Il year students

C. Comparative analysis of Living value education programme among I and II year
students

Paired-samples t-test was used to determine whether two means are significantly
different from each other or not when the two values for each sample are collected from the
same individuals. The statistical analysis of the living values among college students studying

in [ and II year with respect to age after the educational program is presented in the Table 3.

Table 3 explains the results of the statistical analysis performed for the college
students before and after the training programme. The highest mean value found among I
year students in the pre- test was found to be 38.71 for the value ‘responsibility’ and the
standard deviation was 2.178. The highest mean of the post-test was found for the living
value ‘unity’ with a mean as 38.32 and the standard deviation was 4.057. The highest mean
value found among I year students in the pre-test was found to be 38.72 for the value ‘love’
and the standard deviation was 2.184. The highest mean of the post-test was found for the
living value ‘love’ with a mean as 41.35 and the standard deviation was 1.907. The t-value
found from the analysis of the mean scores of the before and after training program for the
ten living values among the I and II year students shows that there exist a significant
difference after providing the training programme for most of the living value indicators. The
value ‘Honesty’ (t = 1.518, p > 0.05) alone does not have a significant difference with respect

to I year college students.
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Table 3: Descriptive Statistics of Living Values among I and II-year college students before and after training programme

I-year students t value | Sig. IT-year students t value | Sig.

Living Value

Indicators Before After Before After

Mean | N SD | Mean | N SD Mean | N SD | Mean | N SD

Tolerance 20.46 | 69 | 2.330 | 36.41 | 69 | 2.659 | 34.780 | .000 | 20.71 | 68 | 2.350 | 36.44 | 68 | 2.470 | 39.011 | .000

Honesty 1594 | 69 | 3.807 | 16.83 | 69 | 2.64 | 1.518 |.134| 1574 | 68 | 3.326 | 17.60 | 68 | 2.876 | 3.557 | .001

Humility 36.49 | 69 | 4.082 | 19.67 | 69 | 4.667 | 52.944 | .000 | 35.65 | 68 | 3.446 | 18.04 | 68 | 4.205 | 50.468 | .000

Cooperation 18.01 | 69 | 4.533 | 35.70 | 69 | 2.178 | 30.773 | .000 | 17.54 | 68 | 4.101 | 35.66 | 68 | 2.176 | 32.215 | .000

Happiness 17.68 | 69 | 4.773 | 20.52 | 69 | 2.084 | 4.600 | .000 | 18.12 | 68 | 4.638 | 21.35 | 68 | 2.698 | 5.133 | .000

Responsibility | 38.71 | 69 | 2.178 | 18.17 | 69 | 3.208 | 81.813 | .000 | 38.66 | 68 | 2.176 | 17.31 | 68 | 3.279 | 65.275 | .000

Simplicity 20.96 | 69 | 2.681 | 33.70 | 69 | 2.178 | 27.771 | .000 | 21.74 | 68 | 2.250 | 33.66 | 68 | 2.176 | 31.132 | .000

Peace 12.74 | 69 | 3.810 | 21.52 | 69 | 2.435 | 16.598 | .000 | 11.93 | 68 | 3.159 | 20.65 | 68 | 2.795 | 17.560 | .000
Love 38.68 | 69 | 2.170 | 41.71 | 69 | 2.170 | 8.280 | .000 | 38.72 | 68 | 2.184 | 41.35 | 68 | 1.907 | 7.705 | .000
Unity 12.52 | 69 | 2.004 | 38.32 | 69 | 4.057 | 45.100 | .000 | 18.19 | 68 | 4.254 | 35.21 | 68 | 3.299 | 20.344 | .000
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The hypothetical results between the year of education towards the living value
indicators shows that there exists a significant difference between the means of different
living values and year of education. The value of p < 0.05 depicts a significant difference for
students studying in I and II year in their level of acquiring knowledge on living values by
rejecting the null hypothesis and accepting the alternate hypothesis proves that the year of
pursuing education have a significant difference with the students’ knowledge towards living

values before and after the training programme.

IV. CONCLUSION

The present study results show that students have shown an improvement in their
level of knowledge on living values after providing essential training programmes on
different aspects of living values. Hence it is suggested to incorporate the living values into
the teaching materials so that the students identify, explore, clarify, analyze, internalize, and
apply the living values in their daily activities in the classroom, campus, home, and
community. Thus it is essential to develop the living values among the future generations by
integrating the living value concepts with the regular academic learning of the students to

enhance themselves and the society.
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Abstract

A graph labeling is an assignment of integers to the vertices or edges or both subject to
certain conditions. S.S.Sandhya, S.Somasundaram and S.Anusa introduced the concept of Root
square mean labeling of graphs. In this paper we investigate Root square mean labeling of some

more graphs.
Keywords: Root square mean labeling, Root square mean graph

1. Introduction

By a graph G = (V(QG), E(G)) with p vertices and q edges we mean a simple, connected
and undirected graph. In this paper a brief summary of definitions and other information is given

in order to maintain compactness. The term not defined here are used in the sense of Harary [1].

A graph labeling is an assignment of integers to the vertices or edges or both subject to
certain conditions. A useful survey on graph labeling by Gallian (2019) can be found in [2].
.S.S.Sandiya, S.Somasundaram and S.Anusa introduced the concept of Root Square Mean
labeling of graphs in [3] and studied their behavior in [4] and [5]. In this paper we investigated
Root square mean labeling of some more graphs.

2. Main results

Definition 2.1

A graph G=(V,E) with p vertices and q edges is called a root square mean graph if it is
possible to label the vertices x € V with distinct labels f(x) from 1,2,....,q+1 in such a way that

when each edge e = uv is labeled with

f(e = uv) = I /M' or[ ’Vf(u)z;f(V)zl

then the edge labels and distinct. In this case f is called a Root square mean labeling of G.

95



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

Definition 2.2

The union of two graphs Gi1 = (Vi1, E1) and G2 = (V2, E») is a graph G = G1UG2 with
vertex set V= VU V» and the edge set E = E|UE>.

Definition 2.3

Let G be a graph . Let G’ be a copy of G. The mirror graph M(G) of G is defined as the
disjoint union of G and G’ with additional edges joining each vertex of G to its corresponding

vertex in G’.
Definition 2.4

If G is a graph, then S(G) is a graph obtained by subdividing each edge of G by a vertex.
Definition 2.5

A triangular snake T,, is obtained from a path uq,u,, ..., u, by joining u; and u;,4 to a

new vertex v; for1 <i<n-—1
Definition 2.6

A double triangular snake DT, is a graph obtained from a path u,, u, ..., u, by joining u;

and u;qto two new vertices v; and v;", 1 < i <n-—1.

Theorem 2.1
The graph T(B,) is Root square mean labeling for all n > 2.
Proof:
Let vy, vy, v3, ..., vy be the vertices and eq, e,, ..., e,_1 be the edges of path P,.
T (B,)be the total graph of path B, with V(T(Pn)) =V (P, UE(B,). Then
V(T(Pn)) ={v;1<i<n, e;1<i<n—1}be the vertices and
E(T(B))=1{pi=wwi1)/1<i<n—-13U{q =@we)/1<i<n-1}
Ufr,=(evi41)/1<is<n—13U{s; = (ejej41)/1<i<n-1}
be the edges.
The ordinary labeling T (B,) is given Figure 1
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qi q2 2 LK I3
Vi Pt Vi p2 V3 P3 V4
Figure 1
First we label the vertices T(B,) as follows
fw) =1

fw)=4i—4, 2<i<n

fle)) =4i—2,1<i<n-1
Now the induced edge labels as follows

ffviviz) =4i—2,1<i<n-1

frvie)=4i—-3,1<i<n-1

frlevip) =4i—1,1<i<n-1

fr(ejeiz1) =4i, 1<i<n-2

ISBN 978-93-95323-82-6

Then f induces an edge labeling f*(E) = E(T(B,)) - {1,2, ..., ¢} is a distinct.

Consequently the graph T(P,) is a Root square mean labeling and Hence T (B,) is a Root

square mean graph for all n > 2.

Example 2.1: Root square mean labeling of T'(P,)

Figure 2

Theorem 2.2

The graph P? is a Root square mean labeling for all n > 1.

Proof:

Herep =n;q =2n-3
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LetV(P?) ={u; = 1,u;/2 < i <n}and
E(P?) ={e; = (wuir)/1<i<n-1}U{e = Wuy)/1 <i<n-—2}

be the vertices and edges of P? respectively.

The ordinary labeling B? is given in Figure 3

Figure 3

First we label the vertices P? as follows
flu) =1
flu)=2i—2,2<i<n
Now the induced edge labels as follows
frle)=2i—-11<i<n-1
frle)=2i1<i<n-1
Then f induces an edge labeling f*(E) = E(P?) - {1,2, ..., q} is distinct.
Consequently the graph P? is a Root square mean labeling and Hence P? is a root square

mean labeling graph for all n > 1.

Example 2.2:

The root square mean labeling of P2

Figure 4
Theorem 2.3

[P;C;] is a root square mean labeling for all n>1.
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Proof:
Here p=5n, g=Tn—-1,
Let  V[P;Cl] = {u/1<i<nfU{u /1<i<n}Ulu /1<i<n|U
(' /1<i<njU{u /1<i<n} and
E[P;C1 = e =(u.u)/1<i<n|Ule = (u,u’)/1<i<n-1}Ule’ =(u,u )/ 1<i<nfU

{e}v = (u;",ulv.v)/l <i< n}U{e,.V z(u;",ul.v)/l <i< n}U

{el.v' z(ulv.v,u[v)/lé i< n}U{ei”" = (u,,u

M)/léién}

be the vertices and edges of [P ;C; ] respectively.

The ordinary labeling [P, ;C;] is given in Figure 5.

Figure 5

First we label the vertices [P ;C; ] as follows:
f(w) =7i-6, 1<i<n

flu) =7i-5, 1<i<n
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Now the induced edge labels as follows:
£i(e) =7i-6, 1<i<n-I
fi(e) =7i-5,  1<isa-l
ri(¢) =7i-4,  1<i<n-l
fi(e)=7i-3,  1<i<n-l
£(e) =7i-2,  1<i<n-l
(@) =71,  1gi<n-l
Then f induces an edge labeling 1 (E) = E([Pn;Cf]) —>{1,2,...,q} is a distinct.
Consequently, the graph [P ;C;] is a root square mean labeling.

Hence [P,;C;] is a root square mean graph for all n>1.

Example 2.3

Root square mean labeling of [P,;C;].
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2 8 9
9 10
! 10
11 12
12 14
Figure 6

Theorem 2.4

C,,e K, is aroot square mean labeling for n>1.

Proof:

Let V(C,, e K,) = {ul;lﬁiﬁg}U{ui =4n—4i+1;§+1£i§n}U

{v[ :4i—1;1£i§%}U{v[ =4n—4i+2;%+léi£n}

E(C, ¢ K,) = {ei;léiSg—l}U{ei;izg}U{ej;g+1£iSn—l}U{ei;izn}U

{e} =4i+1}U{e§;i=%}U{e};%+lSiSn—l}U{e};izn}

be the vertices and edges C,, e K, respectively.

The ordinary labeling of C,, e K, is given in figure 7.
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€y e,
€10 €7
Ujpe® V10 V7 ® U7
€ €
_ ey ‘6 o
U ® ®V| Ve ® ® g
€ €s
€12 s
Uupe ®V> V5@ ® U5
el2 64
€13 €4
upze V13 V4 Uy
€53 €
. e 3 o
U14® ®V14 V3@ o3
€y €
€15 €
Ui5® ’VIS e 125}
€5 €
e e el
u,e 2 ° i s ol
Vn Vl
Figure 7

First we label the vertices of C,, e K, as follows:

ACH)

ACH)

4i,

IN
IN

oS

4n+di+l, §+1sl‘3n
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fv,) =4i-1, 1<i<

fO) =4n—4i+2, g+1sl‘s n
Now the induced edge labels are follows:

fle) =4i-1, 131'3%—1

fle) =2m, i=

fle) =4n—4i+2, g+1sl‘3n—1

fle) =1, i=n

fle) = 4i+1, 131'3%—1
f(e) =2n-1, z=§

fle) =4n-4i,  Z+1<i<n-1
fle) =2, i=n

Here p=2n and ¢ =2n.
Then f induces an edge labeling " (E) = E[C,, ¢ K,]—{1,2,...,q} is a distinct.

Consequently (C,, e K,) is a root square mean labeling and hence [C,, e K] is a root

square mean graph forall n>2.
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Example 2.4

Root square mean labeling of C;e K.

14 14 15 16
13e G ® 16
12 13
11
9 OL“ 10 11— 12
8 9
6
56— 96 7 0—7. 8
4 5
le 1 2 s 4
2 3
Figure 8
References
1. Harary F, Graph theory, Naraso publishing house reading, New Delhi, 1988.

»

ISBN 978-93-95323-82-6

Gallian JA, The electronic journal of combinatorics, A dynamic survey of graph labeling, 2000.

3. Sandhya SS, Somasundaram S, Anusa S, International Journal of Mathematics Trends and
Technology, Root Square Mean Labeling of Some New Disconnected Graphs, 2014; 15(2),85-92.
4. Sandhya SS, Somasundaram S, Anusa S, International Journal of Mathematics Research, Some

results on Root Square Mean Graphs, 2015; 7(2), 125-134.

5. Sandhya SS, Somasundaram S, Anusa S, International Journal of Contemporary Mathematical
Sciences, Root Square Mean Labeling of Some New Disconnected Graphs, 2014; 9(14), 667-676.

104



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

ON sg*aw — CLOSED SETS IN TOPOLOGICAL SPACES

N. Meenakumari, T. Indira

PG & Research Department of Mathematics, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

The aim of this paper is to introduce the concept of sg*aw — closed set and its
properties.

Key words: sg*aw —closed set, a sg*aw —open set
1. Introduction

The notion of semi open set was introduced by Levine[l] in 1963 and he also
introduced the concept of generalized closed sets in topological spaces in 1970. In 1965
O. Njastad [2] introduced the notion of a — open set-in topological spaces. In 1986
D. Andrijievic [3] introduced the notion of semi pre open set-in topological spaces. In 2000
w — closed sets were introduced and studied by P. Sundaram and M. Shrik John [4]. The
concept of aw- closed set was introduced and its properties were studied by M.Parimala [5]
in 2017. The aim of this paper is to introduce the concept of sg*aw — closed set and its

properties.

2. sg*aw closed sets and their properties.
Definition 2.1
A subsets A of (X, 1) is called a sg”aw —closed set if c[(A) S Uwhenever,
A € Uand U is sgaw — open in (X, T ). The complement of sg*aw — closed set is
sg*aw —open set.
Example 2.1
Let X ={a,b,c) T = {X, o, 1{a, b}}
Closed set are {X , P, {c}}
sgaw — closed set are {X, @, {c},{b,c},{a, c}}.
sg*aw — closed sets are {X, o, {c}{b,c}{a, c}}
Theorem 2.1
Every closed setis sg*aw — closed set.
Proof:
Let A € Uand U is sgaw - openin (X, 7).
Since, A is closed, cl(A) = A
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cl(A) =Ac Uand U is sgaw - open.
Therefore cl(A) € Uand U is sgaw - open
Ais sg*aw — closed set.

The converse of the above theorem need not be true which can be seen from the following

example.

Example 2.2
LetX ={a,b,c) T = {X, o, 1{a, b}}
Let A = {b,c}

Closed set are {X , P, {c}}
sg*aw — closed sets are {X, @, {c},{b,c} {qa, c}}
Ais sg*aw — closed set. but not a closed set in {X, 1 }.
Theorem 2.2
Every sg*aw — closed set is g — closed set.
Proof:
Let A be any sg*aw — closed set.
Let A € Uand U be openin (X, 7).
But every open set is sgaw - open set.
~AC Uand U is sgaw - open
We have cl(A) € U,whenever A € Uand U is sgaw - open.
Which implies A is g — closed set.
The converse of the above theorem need not be true which can be seen from the following
example.
Example 2.3
LetX ={a,b,c) T = {X, ®, {a}}
Let A = {b, c}
Closed set are {X ,, {c}}
g — closed set are {X, ,{b},{a, b},{b, c},{a,c}
sg*aw — closed sets are {X, o, {b, c}}
Ais sg*aw — closed set. but not a closed set in {X, 1 }.
Theorem 2.3
Every sg*aw —closed set is gf8 — closed set.

Proof:
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Let A be any sg*aw — closed set.
Let A € Uand U be openin (X, 7).
But every open set is sgaw - open set.
A C Uand U is sgaw - open
cl(A) € U wheneverA € Uand U is sgaw - open.
cl(A) € U,U is sgaw - open.
but Bcl(A) S cl(A) U
Bcl(A) € U,whenever A € U, U is open
Ais gp — closed set.

The converse of the above theorem need not be true which can be seen from the following

example.

Example 2.4
LetX ={a,b,c)T = {X, Q, {a}}
Let A = {a}

Closed set are {X , P, {c}}
closed set are {X, ¢,{c}}
g — closed set are {X, ,{a}, {b},{a, b}, {b,c},{a,c}
gB — closed set are {X, p,{a},{b}, {c},{b,c} {a,c}
sg*aw — closed sets are {X, ,{c}{a,c},{b, c}}
Ais gB — closed but not a sg*aw — closed set in {X, 1 }.
Theorem 2.4
Every sg*aw — closed setis a g s-closed.
Proof:
Let A be any sg*aw — closed set.
Let A € Uand U be open
But every open set is sgaw - open set.
Then, A € Uand U is sgaw - open
We assumption, cl(A) S U wheneverA € Uand U is sgaw - open.
but scl(A) S cl(A) €U
scl(A) cU
Ais gs — closed set.

The converse of the above theorem need not be true which can be seen from the following

example.
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Example 2.5
LetX ={a,b,c) T = {X, ®, {a}}
Let A = {a, b}

closed set are {X, p,{c}}
gs — closed set are {X, ,{b},{c},{a, b}, {b, c},{a, c}
sg*aw — closed sets are {X, o, {b, c}}
Ais gs — closed but not a sg*aw — closed set in {X, 1 }.
Theorem 2.5
Every sg*aw — closed sets is rg-closed set.
Proof:
Let A be any sg*aw — closed set.
Let A € Uand U be open
Then, cl(A) € Uand U is sgaw - open since every open set is Sgaw - open set.
cl(A) € U wheneverA € Uand U is sgaw - open.
but bcl(A) € cl(A) €U
Therefore bcl(4) € U
Ais gb — closed set.

The converse of the above theorem need not be true which can be seen from the following

example.

Example 2.6
LetX ={a,b,c) T = {X, ®, {a}}
Let A = {a}

closed set are {X, ¢,{c}}
b — closed set are {X, ¢,,{b},{a},{a, b},{b,c},{a,c}
gb — closed set are {X, ¢,{a}, {b},{c},{b,c},{a,c}
sg*aw — closed sets are {X, @, {c}{a,c},{b, c}}
Ais gb — closed but not a sg*aw — closed set in {X, 1 }.
Theorem 2.6

Every sg*aw — closed sets is rbg-closed set.
Proof:

Let A be any sg*aw — closed set.

Let A € Uand U be regular open
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Since, regular open = open

Then,A € U, U is open

But every open set is sgaw - open set.

Then, A € Uand U is sgaw - open

Since A is sg*aw — closed sets we have cl(A) € U wheneverA <
Uand U is sgaw - open.

but bcl(A) < cl(A) < U, Uis regular open

bcl(A) € U, U is regular open

Aisrgb — closed set.

The converse of the above theorem need not be true which can be seen from the following

example.

Example 2.7
LetX ={a,b,c)T = {X, o, {a, b}}
Let A = {a, b}

closed set are {X, ¢, {c}}

b — closed set are {X, ¢,{b},{a},{a, b},{b, c},{a, c}
Regular open sets are {X, ¢}

rgb — closed set are {X, ¢,{a},{b},{c},{a, b}, {b, c},{a,c}
sg*aw — closed sets are {X, o,{c}{a,c},{b, c}}

Aisrgb — closed but not a sg*aw — closed set in {X, 1 }.

Theorem 2.7
Every sg*aw — closed sets is sbg -closed set.
Proof:
Let A be any sg*aw — closed set.
Let A € Uand U semi open
Since every semi-open set is sgaw - open set we have A € Uand U is sgaw - open
Therefore we have cl(A) € U wheneverA € Uand U is sgaw - open.
but bcl(A) < cl(A) € U and therefore bcl(A) € U,U is semi — open
This implies A is sgb — closed set.
The converse of the above theorem need not be true which can be seen from the following
example.

Example 2.8
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LetX ={a,b,c) T = {X, o, {a, b}}
closed set are {X, ®, {c}}
Let A = {a}
semi — open sets are { X, ¢,{a, b}}
b — closed set are {X, ¢,,{b},{a},{a, b},{b,c}, {a,c}
sgb — closed set are {X, ¢,{a},{b},{c},{b,c} {a,c}
sg*aw — closed sets are {X, o, {c}{a,c},{b, c}}
Ais sgb — closed but not a sg*aw — closed set in {X, 1 }.
Theorem 2.8
Every sg*aw — closed sets is gp -closed set.
Proof:
Let A be any sg*aw — closed set.
Let A € Uand U be open
Since every open set is sgaw — open setwe have A € Uand U is sgaw - open
By our assumption, cl(4) S U wheneverA € Uand U is sgaw - open.
but pcl(A) € cl(A) € U, and hence pcl(A) € U,U is open
Therefore A is gp — closed set.
The converse of the above theorem need not be true which can be seen from the following
example
Example 2.9
Let X ={a,b,c) 1= {X, o, {a, b}}
closed set are {X, ®, {c}}
Let A = {a}
pre — open sets are { X, ¢,{a},{b},{a, b}, {b,c} {a,c}}
gp — closed set are {X, ¢,{b},{a},{a, b}, {b,c},{a,c}
sg*aw — closed sets are {X, @, {c}{a,c},{b, c}}
Ais gp — closed but not a sg*aw — closed set in {X,1 }.
Theorem 2.9
Every sg*aw — closed sets is ag -closed set.
Proof:
Let A be any sg*aw — closed set.

Let A € Uand U be open
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We know that every open set is sgaw — open set.
Then, A € Uand U is sgaw - open
By our assumption, cl(4) € U wheneverA € Uand U is sgaw - open.
but acl(A) € cl(A) < U, and hence acl(A) € U,U is open
Which implies A is ag — closed set.
The converse of the above theorem need not be true which can be seen from the following
example
Example 2.10
LetX ={a,b,c) T = {X, ®, {a}} and closed set are {X, ®, {c}}
Let A = {a, b}
a — closed sets are { X, ¢,{a},{b},{c},{b, c}}
ag — closed set are {X, ¢,{b},{a},{a, b}, {b, c},{a, c}
sg*aw — closed sets are {X, @,{c},{b, c}}
Ais ag -closed set. but not a sg*aw — closed set in {X, 7 }.
Theorem 2.10
Union of two sg*aw — closed sets is sg*aw — closed set.
Proof:
Let A and B be two sg*aw — closed sets.
Let AUB € U and U be any sg*aw — open set in (X, T).
ThenA €S Uand B<S U
Since, A and B are sg*aw — closed set we have cl(A) S U and cl(B) €U
=cl(A)ucl(B)cU
but cl(A) U cl(B) = cl(AU B)
=cl(AUB)cU
Hence AU B is sg*aw — closed sets.
3. SOME CHARACTORIZATIONS
Theorem 3.1
If a subset A is sg*aw — closed sets in {X, T} then cl(A) — A does not contain any
non- empty sgaw — closed sets in {X, t}.
Proof:
Let A be sg*aw — closed sets and F be a non — empty sgaw — closed subset of
cl(A) — A. ie)F S cl(A) — A
ThenF S cl(A)and FES X — A
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FccllA)n X—-A
Since, F is sgaw — closed set then X-F is sgaw — open set,A S X — F.
Since A is sg*aw — closed then cl(A) € X — F.
= FC X—cl(A)
“Fccd@n(X—cd))= ¢
=F=¢
Hence the theorem.
Theorem 3.2
If Ais sg*aw — closed sets in X then A € B € cl(A),then B is also sg*aw —
closed sets in X
Proof:
Suppose A be sg*aw — closed sets
Assume that A is closed = cl(A) = A. Thereforecl(A) —A= ¢
But, @ is sgaw — closed therefore cl(A) — A is sgaw — closed
Conversely assume that cl(A) — A is sgaw — closed
Then cl(A) — A = ¢, since Abe sg*aw — closed sets
=cl(A)—-A=¢
= Ais closed.
Hence the theorem.
Theorem 3.3
Let A besgaw — closed and sg*aw — closed sets in X then A is closed.
Proof:
Suppose A is sgaw — closed and sg*aw — closed sets in X.
Since A € A, then we've cl(A) — A= ¢
butd € cl(4). ~cl(A)=A4
= Ais closed setin X.

References

1. Levine N, Amer. Math.Monthly, Semi- open sets and Semi- continuity in Topological
spaces,1963;70(1),36-41.

2. Njastad O, Pacific J. Math., On Some Classes of Nearly Open Sets, 1965;15,961-970.

Andrijivic D, Mat. Vesnik, Semi- pre-open sets, 1986;38(93),24-32.

4. Sundaram P, Shirk John M, Acta Ciencia Indica, On w — closed Sets in Topology,
2000;4,398-392.

5. Parimala M, Udayakumar R, Jeevitha R, Biju V, International J. Pure. App. Math, On aw —
closed Sets in Topological spaces, 2017;115(5),1049- 1056.

W

112



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

SIGNIFICANCE OF PANCHA BHUTHAS AND PANCHA BHUTHA STHALAS
COMPOSITIONS

C. Lalithambal
Department of Music, Seethalakshmi Ramaswami College, Tiruchirappali

Abstract

Pancha Bhutha are the five great elements , also five physical elements is a group of
five basic elements which according to Hinduism is the basis of all cosmic creation. These
elements have different characteristics and these also account for different faculties of human
experience. The entire world is occupied with Pancha bhuthas. Pancha Bhuthas are Prithvi,
Appu, Agni, Vayu and Akasha. These elements are essential for human body. This Pancha
Bhuthas are associated with overall health of human being. To insist the importance of Pancha
Bhuthas Many saint composers have composed Padigams, Keerthanas and Kiritis in praise of
Pancha Lingam and Stala. Increasing and decreasing level of Pancha Bhuthas in our body
creates lot of complications in the form of disease. Pancha Bhutha Nadi in our wrist shows the
level of Pancha Bhutha in our body. It helps to find out the bhutha status in our body to keep
the pancha Bhutha level equal. While visiting the Pancha Bhutha shrine and chant the padigams
and sing the kritis in praise of Pancha bhuthas and lingam keeps our body fit. The purpose of
this article is to impart the significance of Pancha Bhutha Stala compositions and the role of
Pancha bhootha in our body. Pancha Linga Stala Kirtanas composed by Sri Muthuswamy
Dikshitar in Pancha Bhutha Sthalas. Pancha Bhuthas are the basic building blocks of the
Universe, human beings, animals and plant. Five bhuthas are equally important and inter
related. After analysing the Sthala history and Pancha Bhutha Sthala compositions and
Padigams those who recite and sing the padigams and Kriti composed in praise of Pacha
Bhutha Sthalas with complete devotion Pancha bhuthas in our body will remain balance.

Keywords : Pancha Bhuthas, Prithvi, Appu, Theyu, Vayu, Akasha, Sthala, Lingam,
Nadhi, Padigams, Garbhagraha, Avatar , Pradakshinam, Nadi, Sorkattu, Mudra
Introduction

Pancha Bhutha are five great elements and also five physical elements, is a group of
five basic elements which, according to Hinduism is the basis of all cosmic creation. These
elements are Prithvi - Earth, Appu - Water, Agni - Fire, Vayu - Air, and Akasha - Space. They
represent the physical and energetic qualities of the human body and of the physical world. The
ebb and flow of these five elements influence our physical, mental and emotional wellbeing.
Muthuswamy Dikshithar one among the trinity has composed the Pancha linga Sthala Kritis to
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insist the importance of Pancha Bhuthas to human being. Most of the composers have
composed many padigams and compositions in praise of Pancha Bhuthas. While reciting and
singing the padigams and compositions in praise of Pancha Bhutham and visiting the Pancha
Bhutha stalam will reduce the complication created by Pancha Bhutham in our body and keep
our body fit. For this article | have analyze Muthuswami Dikshithar’s Pancha Linga Sthala
Kritis.
Pancha Bhutha or Five Elements

Pancha Bhuthas are Earth(Prithvi or Bhoomi), Water-Appu (Jala or Varuna), Teyu —
Fire (Agni), Vayu — Air, Space(Akasha). Pancha Bhuthas are the basic elements that make up
any living organism on Earth or anywhere else in the Universe. Below table gives a reference
on what component of the human body is associated with these elements. Each of the five
finger in human beings is also associated with a particular element.
Table 1: Pancha Bhuthas and Human Body

Human Body | Associated Associated Characterist = Sense
Bhutha (Element) . N

Component Finger consort ic principle | Organs

Middle A
Akasha/Dyaus (Space) Astral body Finger Bhumi/Prithivi Sound Ears
Vayu (Air) Air Index Finger | Lehari Touch Skin (tvac)
- Form-colour

Agni (Fire) Body Heat Thumb Swaha (Rupa) Eyes
Jala/Varuna (Water) Water (incl blood) Little Finger | Varuni Taste (rasa) | Tongue
Bhumi/Prithivi (Earth) e, eies Ring Finger | Dyaus/Akasha Smell Nose

organs

Nadi Pariksha can accurately dignose physical, mental and emotional imbalances as
well as diseases happening by Pancha bhutha. Following pictures represents the Pancha
bhuthas occurs in Right and Left hand. While examine this nadi by experts they will easily
diagnosis the Pancha bhutha fluctuation in our body.
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Pancha Bhutha Nadis

APDROTEMH! BVGDHBUGIn
B

Right Hand First Nadi represents Air
Left hand First Nadi represents Fire
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svgien By
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Right Hand second Nadi represents Earth
Left hand second Nadi represents Space

APSTDTUB BTG HBHNIIL -
QU BHIND ON

Right Hand Third Nadi represents Fire
Left Hand Third Nadi represents water

Pancha Bhutha Sthalas

Pancha means five, Bhutha means elements, Sthala means place. Pancha Bhutha
Sthala refers to five temples dedicated to Shiva, each representing a manifestation of the five
prime elements of nature; Earth- Kanchipuram, Water - Thiruvanaikkovil, Fire-
Thiruvannamalai, Air- Kalahasthi and Space- Chidambaram. The temples are located in South
India. Among five, four are located in Tamil Nadu and the remaining one is located in Andra
Pradesh. The five elements are believed to be enshrined in the five Lingas. Muthuswami
Dikshithar one among the Musical Trinity has composed Panch Linga sthala kritis in praise of
the above Pancha Bhutha Lingas. Apart from Muthuswami Dikshithar, Saint composers like
Sambandar, Appar, Sundarar, Arunagirinathar, Manikkavasagar and composers lived in the

recent past Veena Kuppaiyar,Ramalinga Vallalar, Papanasam Sivan, Periyasami thooran,
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Gopalakrishna Bharathy, Suddananda Bharathi, Sri Neelakanda Sivan, Mahavaidhyanatha
lyer, Muthuthandavar, Marimuthapillai, Arunachalakavirayar, Ramaswami Sivan, Ponnaiya
etc were composed in praise of Pancha bhutha stala deity. Dikshithar’s Pancha linga sthala kriti
is taken for this research article.

Prithivi —( Earth)- Kanchipuram

Prithvi Linga is in Ekambaranatha temple at Kanchipuram. In this temple, Shiva in
the form of earth is worshipped. Ekamranatha, residing at the root of a mango tree. The mango
tree is 3500 years old tree to produce four different kinds of Mangoes. The mango tree is
preserved till date. A panel depicting Shiva as Somaskanda (Shiva with Parvathi and Skanda)
is below this mango tree . Behind the Prithvi (Earth) Linga in the Garbhgraha Shiva Parvati
marriage scene is depicted. The journey to consciousness begins at Prithivi, the Earth
element. Earth manifests in the body in the solid structures of our bones, muscles, nails, hair,
and teeth. Its associated sense organ is the nose. Muthuswamy Dikshithar has composed
Chinthayama Kriti in Bhairvi Raga and Rupaka Tala in praise of Prithvi Linga. The anupallavi
states that Shiva’s feet provide empires. An empire is also an earthly possession. In the
charanam, there are allusions to the God of Love and the God of Death (Shiva excels Madana
in beauty and quelled Yama) both important personages for humans. The last lines speak of the
deity as Bhairavi prasanga (embraced by Parvati). This brings in the raga mudra and also refers
to the purana here where Parvati worshipped Shiva in the form of linga made of sand. While
singing and reciting the Kritis and hymns in praise of this Prithivi lingam with repeatedly
devotion and the physical presence in this sthalam Our body organs related to this Earth will
be fit.

Appu-( Water) - Thiruvanakkovil

Thiruvanakkovil is the Appu (water) Sthala. The Jumbukeswara temple, located in
Thiruvanaikoil, represents the element water. Water is important for all the human beings in
the world. Equal ratio of water must be present in our body. Water manifests in the body as
blood, lymph, tears, saliva, sweat, urine, semen, and breast milk. To insist the importance of
water Dikshithar and many composer have composed many padigams and Kritis. The sanctum
of Jambukeswara has an underground water stream and in spite of pumping water out, it is
always filled with water. Lord Shiva sent Parvati to Earth to do penance after she mocked him.
Parvati took on the avatar of Goddess Akilandeswari and came to the Jambu forest. She made

a Shiva lingam out of the waters of river Cauvery and worshipped it. Moved by her penance,
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it is said that Lord Shiva finally came down himself and taught Akilandeswari the Siva Gnana.
Parvathi in the form of Akilandeswari as per Shiva's wish found Jambu (the white Naval tree)
forest (Thiruvanaikoil) to conduct her penance. Dikshitar has composed Jhambu pathey Kriti in
Yamuna Kalyani raga. This is a song steeped in fluid symbolism. The pallavi asks the Lord to
give the nectar of bliss. The anupallavi states that He is worshipped by Brahma who is seated
on the lotus which is born in water and that He quenches the fires (sorrows) of the heart. Then
it states that He is the Lord of the rivers Sindhu, Ganga, Kaveri, Yamuna (also the raga mudra)
and Goddess Akhilandeshwari who has a throat like a conch (which is of water origin). The
charanam refers to the sthala puranam and says that the Lord here is the water Linga
worshipped by the daughter of the mountains and residing at samajatavi (the forest of
elephants). To maintain balanced water element in our body we must visit the Appu Sthala and
chant padigams and kritis.

Agni - Thiruvannamalai

The Arunachaleswarar Temple depicts the Fire element bestowed by Shiva and is
represented by the Agni Lingam. Fire is an essential element in our body Fire element
represents in the body as Hunger, thirst, fear, sleep, lethargy and tiredness. The Lord manifests
as fire at Tiruvannamalai. Called Arunachalanatha. Once upon a time, Goddess Parvathi
playfully closed the eyes of Shiva. This led to a blackout in the universe for thousands of years.
Upon penance by His devotees, Shiva appeared as a column of fire on the Annamalai hill in

Thiruvannamala. When Lord Vishnu and Lord Brahma contested for superiority, Shiva
appeared as a flame and challenged Them to find His source. Lingothbhava appeared .Brahma

and Vishnu failed to find the source.

Muthuswamy Dikshithar’s Kkriti in Saranga raga, arunacalanatham, Taking fire as the
theme, he says the Lord is like many suns at dawn. The charanam says that He is the ancient
effulgent Shiva Linga. It has been scientifically proven that the rock of Arunachala is one of
the oldest on earth and has a fiery origin, either a volcanic eruption or a meteor strike. The
Linga itself is unusual for it is grey in colour bringing to mind a stone of volcanic origin.
Dikshitar states that the Lord bears a Saranga (deer) in His hand, thereby bringing in the raga
mudra. The last line once again brings in the fire motif — the Lord’s effulgence puts the sun,
the moon and fire to shame. sAranga is a synonym for camphor, an easily flammable substance.
While singing the compsititions and doing pradakshinam in this temple the sthala vibration

will reach our body and maintain the above organs normal.
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Vayu (Air)- Kalahasthi

Kalahasthi is the Vayu Sthala. It is located at Andrapradesh. Lord shiva is present here
in the form of Air. Air is the essential element for all the human beings. Without air nobody
will alive. Air manifest in the body by Swift movement, jump, eating, contraction and
expansion. Lord Shiva present inside in each and every human being in the form of Air
Srikalahasti gets its name from Sri — a spider, Kala — a snake, and Hasti — an elephant. These
creatures had pleased Shiva with their selfless devotion. shri kalahastisha in raga Huseni is on
Shiva as Vayu Linga composed by Dikshithar. A lamp that keeps flickering in the rather airless
sanctum shows the manifestation of Shiva as air here. The song says Shiva is like the zephyr
to his devotees. The anupallavi states that He is the life breath of the Gods and manifests as the
five elements, for all five have shrines for themselves here. The shrine is referred to Dakshina
Kailasa (the Southern equivalent to Kailasa). The charanam says the Lord here is the consort
of Gnanaprasoonambika. The last line speaks of Kannappa Nayanar as the lowly huntsman
who worshipped the Lord here and made the shrine famous. By praying inside and outside we
can keep the Air element present in our body balanced.

Akasa ( Space)- Chidambaram

Chidambaram represents Akasa sthalam. Akasa element quality in our body is Anger,
jealousy, shame, fear and delusion The word Chidambaram derives from ‘Chit’ which means
‘conscience’ and ambaram is ‘heaven’ This refers to the Chithakasam. Chidambaram is the
shrine where Shiva is worshipped as Space. The sanctum has the world-famous icon of
Nataraja, the dancing deity beside which is an empty space referred to as Chidambara
Rahasyam or the secret of Chidambaram. The very word Chidambaram is full of cosmic
symbolism for it refers to the space within the heart of the devotee where the Lord is said to be
in cosmic dance as depicted by Nataraja. Dikshitar’s kriti here is Ananda natana prakasham in
raga kedara. The song opens with the lines describing the Lord as being effulgent in dance and
as the Lord of Sivakamavalli. The first lines of the anupallavi, emphasising the space motif,
describe the Lord’s effulgence as being equal to many suns. The last line of the anupallavi has
the legend behind the temple as it states that Shiva displayed himself with an uplifted foot to
Patanjali and VVyaghrapada here. The charanam, continuing on the space theme, says the Lord
bears the moon and the Ganga (which is believed to be of heavenly origin) and has a blue neck,
the colour blue once again indicating space. The importance of Chidambaram as the foremost
Shaivaite shrine is emphasised when the composer says Nataraja here is the basis for all shrines

beginning with Kedara. The raga name is also incorporated here. Legend has it that 3000 sages
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left for Chidambaram from Kailasa and on reaching their destination found one missing. The
Lord then indicated that He was that person and counting Him in would make 3000. This is
highlighted in the line “bhusura trisahasra munishvaram”. The song, in keeping with one
dedicated to a dancing deity has sollukattus to be sung at the end of the anupallavi and
charanam. Each and every human being should pray the almighty to improve good qualities
and to reduce unwanted qualities in this sthala with deep devotion.
Conclusion

The existence of Pancha Bhuthas in our body and in the universe created by god is a
wonderful thing. Maintaining these pancha Bhuthas in a required level both in the universe and
in our body is more important. Earth, Water and Fire are tangible things that can be touched or
seen; they exist as matter. Space and Air are intangible yet they exist everywhere around us,
even though we cannot see it. Earth, Water and Fire are therefore easier for us to understand
than Space and Air because they have more concrete forms. However, all five elements are
equally important and interrelated. .Each Pancha Bhutha sthala creates positive energy.
Pradakshidanam done by the devotees in these temples keeps our body fit. The songs in praise
of these pancha bhutha sthalam and lingam by Muthuswami Diskshithar, Saint composers and
various composers have given and insists the importance of Sthala, Element importance,
puranic story etc., Human beings must understand the importance of these sthalas and maintain
their health by keeping Pancha bhuthas in its level.
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Abstract

Condiments and spices and aromatic herbs have been used as preservatives,
colorants, and flavor enhancers. Condiments and spices, which have long been the basis of
traditional medicine in many countries, have also been the subject of study, particularly by the
chemical, pharmaceutical, and food industries, because of their potential use for improving
health. Both in vitro and in vivo studies have demonstrated how these substances act as
antioxidants, digestive stimulants, and hypolipidemic and also show antibacterial, anti-
inflammatory, antiviral, and anticancerogenic activities. These beneficial physiological effects
may also have possible preventive applications in a variety of diseases. The aim of this review

is to present an overview of the potential of condiments and spices as functional foods.
Keywords: Condiments, Aromatic herbs, Functional foods
Introduction

Functional foods are described as "foods that provide health benefits beyond basic
nutrition". These condiments and spices are needed for normal bodily functions to continue(1).
Condiments and spices play a vital role in this scenario in a variety of ways. Identifying
specific bioactive compounds and their benefits play a vital role in human health, cancer, and
mental health and cognition. Future studies of condiments and spices' exhibit possible
contributions to health and wellbeing(2). The true benefits of including them in one's diet, as
with most foods, are likely to emerge with a greater understanding of the health attributes best
supported by food. Currently, guidelines for the consumption of foods high in bioactive
ingredients, such as condiments and spices, are required in present situation(3). In these
context .the current review are done to see more clinical evidences supporting the advantages

of condiments and spices in overall health maintenance and disease prevention.
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Aniseeds

Aniseed plant is one of the oldest medicinal plants. Primarily aniseed is grown for its
fruits called aniseeds. The suitable harvest period is between August and September. This
medicinal plant has many functions for our body. Consumption of these seeds in lactating
women increases milk secretion and hence it can be used as good and safe lactogogue in
lactating mothers. Apart from this consumption of these seeds improve our digestive system
and relieving gastro intestinal spasms and constipation(4). In the food industry it is used as
flavoring agents for fish products, ice creams, gums. This can also be used as a disinfectant.

In the traditional medicine it is used as a diuretic.

This can be considered as anti bacterial, anti fungal , anti viral, muscle relaxant,

anticonvulsant ,analgesic, antiulcer, hypolipidemic and antioxidant.
Dhania Seeds

This belongs to the family of functional food. Here seeds are widely used in medicine,
pharmaceutical industry and food industry. These plants are rich in essential oil that gives a
characteristic aroma .These plants have potent antioxidant and antimicrobial activities. They
have hypoglycemic and hypolipidemic effects(5). These plants are also considered to have anti
cancerous properties. This Apiaceace plants are determined by the roles and functions of there

essential oils(6).
Asafoetida

The main role of asafoetida is to treat functional dyspepsia. Though many drugs are
available for functional dyspepsia asafoetida is considered to be the safest drug for treating
functional dyspepsia(7). Pharmacological studies have reported the antioxidants, antiviral,

antimicrobial, antidiuretic and gastro protective activities of asafoetida(8).

Good digestion is essential component for good quality of life and well being .Though
number of botanical supplements are currently available for GUT health , the majority of them
have failed to provide satisfactory results. Hence, asafoetida is one of the most common food

additives in India and other Asian countries for good digestion(9).
Cardamon

Cardamon 1s one of the richest food additives. The main role of cardamon is to

prevent oxidative stress in many degenerative diseases(10). The cardamon contains
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flavonoids, vitamin C and essential oils which are known potential antioxidants compounds.

Hence, cardamon is considered to be a potential functional food ingredient(11).
Cinnamon

Cinnamon is a spice obtained from the inner bark of several tree species from the genus
Cinnamomum. Cinnamon is used mainly as aromatic condiment and flavoring additive in
wide variety of sweets, breakfast, cereal snacks, teas and traditional foods. The aroma and
flavour of cinnamon derive from its essential oil and principal component,

cinnamaldehyde(12).

The barks, leaves, twigs, roots , wood and fruits of cinnamon can be easily utilized for
producing volatile oils. The age of barks and leaves of cinnamon significantly influence the
chemical composition of volatile oils. Cinnamon is considered to be a traditional remedy and
used as a medicinal plant in many countries around the world. Cinnamon shows anti
inflammatory activity, anti cancerous activity and also beneficial in peptic ulcer disease, gastric
cancer and cardio vascular diseases(13). In particular cinnamon essential oil has the ability to
prevent the cervical cancer. Cinnamon is also good antidiabetic and prevents the micro vascular
complications like retinopathy, nephropathy, neuropathy, cardiovascular diseases, stroke,
depression , dementia and sexual dysfunction(14). It is also considered as a good agent to
reduce cholesterol and triglyceride levels. It increases the Good cholesterol (HDL)level in the
blood. Recent studies have shown cinnamon can prevent microorganism induced food

spoilage. This can also be considered as antioxidant(15).
Bay Leaves

Bay leaves provide minimal calories but excess fibre, vitamins , minerals and
antioxidants. These leaves are good source of Vitamin A, Vitamin B6 and Vitamin C. These
vitamins support the human immune system. Apart from this it improves digestion and
reduces the risks of Type 2 Diabetes mellitus. Bay leaves can also be given in pregnancy and
breast feeding period. Bay leaves will improve insulin functions and prevents the

complications of Type 2 Diabetes mellitus(16).
Cloves

Red clover extract is an active antioxidant. It is a rich source of isoflavones which have
good estrogenic effect. Red clover is regarded as potent antioxidant and good scavenging agent

and used as functional food ingredient in dietary food supplementation . This can also been used
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as alternative hormone replacement therapy as selective estrogen receptive modulators and can
be used in the management of menopause. As this is having free radical scavenging activity it
can prevent atherosclerosis and cardio vascular diseases. Apart from this it also has many other
biological activities including vasodilatation, anti inflammatory, anti allergic, antiviral,

antibacterial and inhibition of specific enzymes.

Conclusion

Today the incidence of degenerative diseases is getting higher. Oxidative stress is a
major factor in the development of degenerative and chronic diseases, such as cancer, arthritis,
aging, autoimmune, cardiovascular and neurodegenerative diseases. Endogenous and
exogenous antioxidants work as free radical scavengers, by protecting cells from attack by
Reactive Oxygen Species (ROS) and Reactive Nitrogen Species (RNS) or repairing them.
These antioxidants can also increase immunological defenses and reduce some of the risks of
degenerative diseases. The functional components present in condiments and spices play a

crucial role in preventing many degenerative diseases.
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Abstract

Maintaining a healthy diet and lifestyle is crucial for longevity. Unfortunately, our modern
world has become accustomed to a food consumption system that has numerous detrimental effects
on our health. Globalization and urbanization have greatly influenced our eating habits,
compelling many individuals to indulge in fancy and high-calorie fast foods, commonly referred
to as "Junk foods". Extensive research has shed light on the potential health hazards associated
with the consumption of such high-calorie foods. To address this issue, it is imperative to provide
comprehensive knowledge regarding eating habits, nutritional aspects, the quality of unhealthy
foods, their impact on health, and preventive measures. This will help create awareness and
promote health education, fostering a shift towards better eating practices. By prioritizing health
education and awareness, we can combat this issue and encourage individuals to make informed

choices that contribute to their overall well-being.
Keywords: Diseases, Health, Junk food, Lifestyle
Introduction

Good health is the necessity of living a healthy existence for every person which needs to
maintain a healthy diet and healthy habits throughout the life. Concepts, relationships, lifestyles
are metamorphosed to accommodate the new jet age and eating habits too is no exception. Healthy
nutritious foods have been replaced by the new food mantra - JUNKFOOD! It seems to have
engulfed every age; every race and the newest entrants on stage are children, school going in

particular.

USA, Canada, Britain, Australia, Japan, Sweden etc. are the countries with most junk food
consumption around the world. India is no exception to this changing fast-food trend. Statistics
place India in 10™ place in fast food per capita spending figures with 2.1% of expenditure of annual

total spending.
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Definition

Michael Jacobson Director of the Center for Science, Washington D.C. aptly coins the
phrase junk food in 1972. Junk food simply means a calorie rich food which is easy to carry,

purchase and consume. It is also called as HFSS (High fat, sugar or salt).
Composition

Junk food comprises of anything that is quick, tasty, convenient and fashionable. It contains
high levels of refined sugar, white flour, trans fat, poly unsaturated fat and salt. It is given a very
attractive appearance by adding food additives such as monosodium glutamate and tartrazine,
colours to enhance flavour, texture and for increasing long shelf life. At the same time, it is lacking

in proteins, vitamins, minerals and fiber.
Types

Various types of junk food are available in market out of which the most popular junk
foods are soft drink, pizza, hamburgers, potato chips, ice-creams, hot dog, pakora, chowmins,

french fries, cheese chili, pav bhaji etc.
Reasons for Popularity

1.Time: Junk food addiction is so high because of its simplicity, easy to prepare and are very tasty.

Junk foods such as potato wafers and Cheetos do not even need cooking or heating.

2.Taste: Great taste, to an extent influences them to opt for junk food and is due to lavish usage of

oils, salts and sugar.

3.Advertisement. Junk food advertising has a major role and children are easy and potential target

for junk food.
4.Shelf life: Junk food may not require refrigeration for most products like chips and wafer.

5.Transportation: Ease of transportation and availability increase the popularity of junk food day

by day.
6.Cost: Junk food is popular due to less cost and easy access to all classes of population.

7.Attractiveness: Attractive appearance is done by adding food additives and colors in addition to

enhancement in flavor [1].
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Children and Junk Food

Children find themselves amidst a complex society that is undergoing breaths taking
changes. Wafers, chips, colas, pizzas and burgers are suddenly the most attractive food items
among children. Children rapidly seem to have stepped into a world of fast foods and vending
machines, totally unaware of the havoc they are creating for themselves and their impact on their
health. Good nutrition is of utmost priority in children at the time of steady growth between the
ages of 6 to 12 years. Eating habits in such age group not only has an impact on their growth but
also on their concentration, feeling and behaviour. With vast majority of women with school
children are working class which has led to leaving behind the traditional foods at home and
offering of fast foods by parents to their children. The commonest scenario noticed in most homes
is a child who returns from school hangs himself in front of the television, faithfully accompanied
by a bowl of wafers, a packet of chips and a can of cola. Such nutritionally weak foods become
quickly addictive and can sow the seeds of infirmity and debilitating disease, which ultimately
leads to many an incurable disease. School days are full of educational challenges that require long
attention spans and stamina. Poor nutritional habits can undermine these pre-requisites of learning,
as well as deplete the strength that children need for making friends, interacting with family,
participating in sports and games or simply feeling good about them. Nutritionists agree that the
reason for kids with Attention Deficit Hyperactivity Disorder is largely the kind of food children
eat. Experts warn that eating too much junk food is one of the factors that have contributed to the

current childhood obesity epidemic[2].
Harmful Impact on Health

They cause a lot of harmful effect on the body like obesity, diabetes, heart disease and

various types of skin cancers.

1.Poor concentration: People have a sumptuous junk meal rich in oil and they feel drowsy and
fail to concentrate. Lack of vital nutrients and protein particularly can stale their brain cells

temporarily.

2.0besity: Hamburgers, pizza, fried chicken and chips have loads of saturated fats and cause

people to put on weight and which is a risk to the health of heart.
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3.Hypertension: Junk food often have too much salt, so people are getting more salt than they need
when they eat junk food which is unhealthy for an individual. Salt abundance raises the blood

pressure which can causes hypertension.
4. Diabetes: Over 90% cases are Type II diabetes due to junk food consumption.

5.Heart diseases: Junk food brings about plaque formation in arteries which is a major cause of

heart disease, myocardial infarction and severe heart failure.

6.Dental cavities: Excess consumption of junk food causes accumulation of food on teeth spaces

and plaque formation occurs which finally results in dental cavities.

7.kidney disease: Junk food, rich in salt, sugar and fat causes kidney impairment like polyuria,

renal failure and hyperuricemia.

8.Neurological disorders: Excessive intake of junk food results in mental disorders i.e.
drowsiness, laziness, dyslexia, Attention Deficient Hyper activity Disorder [ADHD], loss of

balance and lack of concentration.
9.Skin rashes: Junk food consists of a lot of additives and chemicals which cause’s skin rashes.

10.Cancer: Obese people have an increased risk of colon, breast, prostate, gallbladder, ovarian,

skin cancer and uterine cancer.

11.Hypoxia: Accumulation of fat in the bronchioles causes lack of oxygen supply in the body
leading to hypoxia.

12.Asthma: 1t is chronic pulmonary obstructive disorder which occur due to artificial flavoring

and coloring agents present abundantly in junk food.

13.Behavioural problems: Consumption of junk in early childhood can be results in behavior

associated problem like hyperactivity, aggressiveness etc [3].
Metabolic Consequences

Food dense in calories, when oxidized in the body causes enormous formation of Acetyl
CoA which results in excess fatty acid and cholesterol formation. Due to high levels of sugar in
junk food, pancreas secrete high amounts of insulin to prevent a dangerous spike in blood sugar
levels. Inadequate amounts of protein and good carbohydrates, drops the blood sugar levels
suddenly after eating, resulting with grumpy, fatigued feeling and a craving for sugar. Another

pathway which acetyl CoA is involved is in formation of ketone bodies, which is inactive when
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energy levels are high, but is active in case when impaired glucose tolerance sets in. Fried and
processed food, contains oxy cholesterol which may prove to be a lethal compound to heart health.
A high sodium level affect renin-angiotensin system in kidneys. High cholesterol from junk food

also affects liver on the long run where it is metabolized as it strains liver, damaging it eventually.
Means to Avoid Junk Food

Junk food - the name itself is tempting enough. Eliminating the temptation is one way to
avoid it. Awareness on junk food facts is lacking amongst every individual in the community. One
way to avoid junk food is to encourage eating healthy snacks and more of foods, which are usually
considered to be a part of a healthy diet. School administration along with parents should educate
children about avoiding junk foods. Developing awareness for fitness will certainly separate junk

food and good diet [4].

Conclusion

Junk foods have certainly carved up the Third World due to globalization. It is an integral
part of life in the developed and also the developing world, and coming with it is a massive increase
in health-related problems. Junk food is a kind of addictive in spite of knowing that it is unhealthy,
most of the people get hooked on to it and continue consuming it in an uncontrolled way. It is not
impossible to win war with junk foods against healthy foods. To start with, a simple change that
one could make is to successively reduce the frequency of eating junk food and eat more frequently
homecooked food including plenty of fresh foods and vegetables. Homemade food is a better
option than junk food because it has higher nutritional value, good quality, better health, time
saving, mental satisfaction etc. It is all in our hands to choose junk food or health. Avoid Junk,

Accept Health! No Junk, Know Health!
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Abstract

Polymers play an important role in all types of industries. Many notable advances in
the technology have followed the exploitation of properties offered by new polymeric
materials like blends, composites, etc. Polymer blends are prepared by physical mixing of
two or more polymers. Blending of polymer is one of the simplest methods to obtain a
variety of chemical and physical properties from the constituent polymers at molecular level.
Usage of blended polymer is the most effective way to produce new multipurpose materials.
Recently, researchers have paid considerable attention in the study of polymer blends. In the
present work, Polyethylene Glycol (PEG 6000) along with Maltose in aqueous solution. The
miscibility nature of the poly blend is analyzed by density, viscosity, refractive index and
ultrasonic velocity techniques at 302K.Miscibility studies of Polyethylene Glycol (PEG
6000) and Maltose in mixed common solvent aqueous solution have been carried out in
different composition ranges. The ultrasonic velocity, viscosity, density, and refractive index
have been measured at room temperature. The molecular interaction parameters and
acoustical parameters have been obtained using the above measurements. From the obtained
results miscible nature of poly blends have been revealed.

Keywords: Polymer blends, Ultrasonic velocity, viscosity, Density, Refractive index,

Miscibility.

1. Introduction

The importance of polymer blending has been increased in recent years, because of
the preparation of polymeric materials with desired properties, low basic cost and improved
process ability [1]. When two or more polymers or copolymers are physically mixed,
polymer blends are resulted. This polymer blends often exhibit properties that are superior
to any one of the component polymers [2].Blending of polymers is one of the simplest
methods to obtain a variety of physical and chemical properties from the constituent
polymers at a molecular level [3]. A combination of synthetic and natural polymers results

in new materials, which have specific properties of synthetic components (good mechanical
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properties, easy possibilities, low production, and transformation costs) and biocompatibility
nature of biopolymers[4,5].These blends have already been utilized as biodegradable
biomaterials [6], drug delivery systems, membranes, materials for agricultural applications,
and so forth. The compatibility of synthetic polymer blends is gaining increasing attention
due to inter polymer interactions which enable the preparation of new materials with
biomedical applications. The gain in newer properties depends on the degree of
compatibility or miscibility of the polymer at a molecular level. There have been various
techniques of studying miscibility of polymer blends [7]. Chee [8] and Sun et al [9] used the
Viscosity method for the study of the polymer-polymer miscibility. Singh and Singh [10]
used Ultrasonic and Viscosity methods for investigating polymer-polymer miscibility. They
showed that the variation of Ultrasonic velocity and viscosity with blend composition is
linear for miscible blends and non-linear for immiscible blends. Varada Rajulu et al [11-14]
used viscosity, ultrasonic velocity, refractive index and density measurements for probing
the miscibility of several polymer blends. In the present study PEG and Maltose blend
solutions were prepared in water and their miscibility was studied by using viscosity,
ultrasonic velocity, and refractive index measurements. PEG is biocompatible and
biodegradable polymer and has adhesive and flocculent properties. The low molecular
weight of PEG makes it the most suitable material to be classified as an impact modifier for
copolymers, due to its miscibility, biodegradability, and food contactable applications.
Maltose, also known as maltobiose or malt sugar, is a disaccharide formed from two units of

glucose joined with an o bond.
2. Materials and Methods

PEG(Mv=6000) and MALTOSE(Mv=342.3g/mol) were employed in the present
study. The blends of PEG and MALTOSE of different compositions 0/50, 10/40, 20/30,
25/25, 30/20, 40/10, 50/0 were prepared in aqueous solution at 302 K. The total weight of
two components in that solution was always maintained at 2g/mol. The densities of the
solution were measured at 302 K by specific gravity bottle. The ultrasonic velocity of the
blend solution was measured by an ultrasonic interferometer technique [15]. The relative
viscosities of the blend solutions were measured at 302 K using viscometer. The refractive
index of blend solutions was measured with an Abbe refractrometer, thermostated with a

water circulation system at 302 K [16].
3. Results and Discussion

The measured values of ultrasonic velocity, density and refractive index of blend
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solutions have been studied.

3.1. Viscosity study

The absolute viscosity versus concentration for the blends of polyethylene glycol
(PEG) and Maltose in aqueous solution at 302 K for different compositions is shown in
Figure 1.
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Figure 1. Variation of viscosity with blend composition of PEG6000/MALTOSE

It was well established earlier by many workers [17,18] that the variations of viscosity
versus concentration of blend composition plots are linear for compatible blends and
nonlinear for incompatible blends. From this figure, the variation is linear from 0:50 to
20:30 blend compositions and from 40:10 to 50:0 blend compositions. Non-linearity is
observed at a double point at 25:25 and 30:20 blend composition. It is clearly evident that
the nature of variation is in-between linear and non-linear for the system under study

showing multiphase nature in the blend. Thus, the blend is semi-compatible.

3.2. Density, Ultrasonic velocity and refractive index studies

In order to evaluate simplified techniques to investigate the miscibility of polymer
blends under study, the variation of ultrasonic velocity and refractive index of the polymer
blend solutions with composition have been depicted in figures 2-4 respectively [19].

Density values are used to compute some of parameters such as Molar volume and
apparent molecular volume. These parameters are helpful in the investigation of molecular

interaction and to tackle the problems relating to the properties of a given system.
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Figure 2. Variation of Density with blend composition of PEG 6000/MALTOSE
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Figure 4. Variation of Refractive index with blend composition of PEG 6000 /MALTOSE

Varada Rajulu et al [16] have been used these techniques for the miscibility study, where

non-linear variation of the density, ultrasonic velocity and refractive index with blend
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composition was attributed to the immiscible behavior of the blend. Similarly, the linear
variation of the ultrasonic velocity and refractive index with blend composition was attributed
to the miscible behavior of the blend. From the figure 2 the variation of density is found to be
linear and non-linear. Therefore, in the present study the blend is assumed to be semi
compatible in nature. Similarly, from the figures 3 and 4 the variations are found to be linear
and non-linear. Thus, the blends of ultrasonic velocity and refractive index are assumed to be

semi-compatible.

Conclusion

Based on viscosity, density, ultrasonic velocity, and refractive index measurements, it
can be concluded that the blends of Polyethylene glycol (PEG-6000)/MALTOSE is found to

be completely semi-compatible over all the composition range at 302 K.
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VIBRATIONAL SPECTROSCOPIC STUDIES AND DFT CALCULATIONS OF
N-ACETYL-L-LEUCINE
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Abstract

The spectroscopic investigations (FT-IR and Raman spectra) of N-Acetyl-L-leucine
(NALL) have been recorded and analyzed. The equilibrium geometry, various bonding and
vibrational wavenumbers have been calculated with the help of density functional theory(DFT)
using standard B3LYP/6-311G(d,p). The assignments proposed based on the experimental IR
and Raman spectra have been reviewed and complete assignment of the observed spectra have
been proposed. The Molecular Electro Static Potential (MESP) is established to interpret the
electron excess area and electron deficiency area. The MESP map shows that the negative
potential sites are localized on oxygen atom(O3) as well as the positive potential sites are
identified around the hydrogen atom(H23). The HOMO-LUMO analysis was carried out with
different applied electric fields. The global reactivity descriptors were calculated to understand
the relationship between structure, stability and global chemical reactivity. The thermodynamic
properties which includes Rotational constants, Rotational Temperatures, Thermal energy,

Molar capacity, Entropy are evaluated.
Keywords: NALL, FT-IR, FT-Raman, DFT.

1.Introduction

An amino acid is a biomolecule which is vital to all living organisms for survival. They
areimportantfor the synthesis of body proteins and other important nitrogen-containing
compounds, such as creatine, peptide hormones, and some neurotransmitters. These molecules
are considered in several scientific research studies related to nutrition, drug delivery and plant
protection. Chemically, an amino acid is a molecule that has a carboxylic acid group and an
amine group that are each attached to a carbon atom. The carboxylic acid group offers its proton

to the amino group. Hence, in a solid state, amino acids exist as zwitter ion [1].

Leucine is branched chain and non-polar amino acid. The primary metabolic end
products of leucine metabolism are acetyl-CoA and acetoacetate. Consequently, it is one of the
two exclusively ketogenic amino acids, with lysine being the other is one the most important

ketogenic amino acid in humans. Acetyl-CoA which is the precursor of ketone bodies and
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myelin, particularly during early childhood, when the developing brain requires high rates of
myelin synthesis. Along with ketogenic amino acid leucine helps to produce energy in body
muscles, promotes protein synthesis and growth hormones. It is also reported that leucine has
a regulatory role in the chemical reactions that drive the weight loss effects of high-protein
diets [2].

N-Acetyl-L-leucine is a derivative of L-leucine (NALL). N-acetyl-I-leucine can exist
as a neutral species and passively cross membranes at low pH which can be considered as
desirable characteristics. Having a role as a metabolite this bioactive molecule plays vital role
in symptomatic treatment of acute vertigo, restless leg syndrome, ataxia-
telangiectasia,traumatic brain injury and even more[3-5]. A survey shows that the
computational studies of the title compound has not been conducted. The aim of the work is to
describe and characterize the molecular structure and theoretical vibrational properties of N-
Acetyl L-leucine.

2. Experimental and Computational details

The quantum chemical calculations for N-Acetyl-L-leucine were performed by density
function methods in B3LYP/G311 wusing Gaussian software. The compound under
investigation, NALL was purchased from TCI Chemicals (India) Pvt. Ltd. FT-IR spectra of the
title compound was recorded in the region 4000-400 cm™ using Perkin Elmer Spectrometer
(model two). The FT-Raman spectrum has been taken from chemical book and the vibrations
observed ranges from 3500-200 cm™. The DOS spectrum supports the energy gap calculated
by HOMO-LUMO analysis.

3. Results and Discussions
3.1. Molecular Structure

Molecular structure of N-Acetyl-L-leucine (NALL) is shown in Figure 1. The title
molecule has no ring structure and recognized as asymmetric top molecule. Substitution
reaction doesn’t take place in NALL. According to the calculated values of B3LYP/6-311G,
the bond length for C1-C2, C5-C6, C9-C10, C10-C11, C10-C12 holds the same value and it is
1.54 A. The bond length of C-H atoms is 1.07 A. The bond length of C-O atoms is 1.2584 A.
The title molecule is composed of only one O-H and N-H bond. The bond length of O7-H23
and N4-H24 is 0.96 A and 1.0 A respectively.

137



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

Figure 1. Optimized Structure of N-Acetyl-L-leucine

3.2. Vibrational Spectral Analysis

The vibrational spectral analysis is done to discover the vibrational modes associated
with specific molecular structures of the title sample. The title compound N-Acetyl-L- leucine
(NALL) consists of 27 atoms (CgH15sNOs3). The experimental and theoretical FT-IR spectra is

shown in Figure 2 and FT-Raman spectrum in Figure 3.

The total number of vibrations for a non-linear molecule can be calculated by 3N-6,
where N is the total number of atoms. The total number of vibrations taken place is found to
be 75 and its is distributed as

Total vibrations = 51A' (in-plane) + 24A" (out-of-plane)
here, A’ represents stretching and in plane bending vibrations and A" represents out of plane
bending vibrations[6].

The band assignment of complex molecules was determined by combining vibrational
spectroscopy and quantum mechanical calculations, which serves as a most useful technique

to study the hydrogen bonded complexes.
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C-CH3 group vibrations

BOD

NALL has three methyl groups in the side chain. The vibrations of CHj3 stretching and

deformation are more or less localized, and give rise to appreciable group wavenumbers. The

stretching vibrations of the CH3 is assigned a number of sharp bands in the region 2980-2875
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cm! and in Raman spectrum it is in the region 2963 cm™ -2873 cm’'. The observed medium
band at 2960 cm™! is assigned for methyl group 1 and the vibrational assignment 2872cm™ is
assigned for methyl group 3 and 2929cm™ for methyl group 2. Generally, the bending
vibrations for methyl group occurs in the region 1450-1375 cm™[7]. The bending vibration of

methyl group appears at 1469 cm™!,1450cm™ and 1385 cm™! for NALL.

C-C and C=0 group vibrations

The C-C stretching vibration for NALL it is observed between 1102 — 679 cm!. The calculated
frequencies lie in the region 1102-804 cm™'. The stretching vibrational assignment 1701cm’™ is
assigned for C=0. In the IR spectra the stretching vibration of C=0 causes characteristics bands

and hence the intensity can be increased by hydrogen bond formation.

O-H and C-H group vibrations

The stretching vibration for O-H bond has occurred at 3333 cm™! and in Raman spectra
it is observed at 3335 cm!. Peaks observed at 472 cm™ and 477 cm™! are recognized as C-C-O
bending vibration. The vibrational assignment for N-H stretching appears at 3176 cm™. In plane
bending vibration for H-C-H appears at 1469 cm “!. In FT-Raman spectra the out of plane
bending of C-C-C-C and O-C-O-C appears at 351 cm™ and 648 cm™.

The twisting vibration of H-C-C-N occurs at 952 cm™. In FTIR the twisting vibration
of H-O-C-C occurs at 404 cm™!. All vibrational assignments are found to be agreeable with
literature values.

3.3. Molecular Electrostatic Potential

The charge distribution of molecules in three dimensions can be illustrated by
Molecular Electro Static Potential (MESP) or (MEP) surface. It can interpret a map area of
electron excess and electron deficiency thereby illustrating chemically active sites [8].
Molecular electrostatic potentials have been extensively used in biochemistry and
pharmacology to identify characteristic patterns of positive and negative potentials that either
promote or inhibit particular types of biological activities [9]. The electrostatic potential energy
data is interpreted as a color spectrum with red as the lowest electrostatic potential energy value
(electron excess region) associated with reactive electrophilic sites. The blue colour

represents positive MEP. In this region proton is repelled by the atomic nuclei (electron
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deficient region) representing the suitable centre of the nucleophilic attacks. The green
region shows zero electrostatic potentials i.e.,the location of the mean potential, the averageof
the two extremes. The MESP surface showing the charge distribution of NALL is shown in

Figure 4.

ooz [T

Figure 4. MESP image of N-Acetyl L-leucine

The MESP map shows that the negative potential sites are localized around oxygen
atom (03). The positive potential sites are identified around the hydrogen atom (H23). The mild
positive MESP is established around C-C-H bond. The positive segment is red and the negative
one is green. The potential values in this molecule ranges from 8.849¢? a.u. (deep red) to
8.849¢2a.u (deepest blue).
3.4. HOMO-LUMO Analysis

The highest occupied molecular orbital (HOMO) and lowest unoccupied molecular
orbital (LUMO) energies are very significant parameters in quantum chemistry. The HOMO
energy describes the electron stability so energetically it is the easiest to remove electrons from
this orbital. This could be simply donating electron density to form a bond (act as a Lewis base)
or it could be oxidation. The LUMO is the lowest energy place to put or excite an electron so
energetically it is the easiest to add more electrons into this orbital (Lewis acid) or it could be
reduction[10]. The HOMO to LUMO transition shows the electron density transfer from the
electron donor to the electron acceptor. The energy gap between the HOMO and LUMO

energies reflects the chemical stability of the molecular system under investigation. A large
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HOMO-LUMO gap implies high stability for the molecules in the sense of its lower reactivity
in chemical reactions[11]. The HOMO-LUMO gap has also been used as an approximation to
the lowest excitation energy of the molecule[12]. The structures of the HOMO and LUMO
calculated by DFT/ B3LYP/6-31G is given below:

HOMO energy =-7.0186 eV
LUMO energy = -0.8982 eV
HOMO-LUMO energy gap = 6.1204 eV
The Figure 5 shows the surfaces for orbitals that define the NALL bonding scheme.
The DOS spectrum which supports the energy gap calculated by HOMO-LUMO analysis is
shown in Figure 6. The molecule has a large energy gap is known as hard and having a small
energy gap is known as soft molecule. The hard molecule is not more polarizable than the soft

ones because they require immense energy for excitation.

E(LUMO)=-0.8982

AE=6.1204

es’

9

9
HOMO

E(HOMO)=-7.0186

Figure 5. Energy band gap images of N-Acetyl L-Leucine
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Figure 6. DOS spectrum of NALL

3.5. Global Reactivity Descriptors

These global parameters help understand behavior of a system and lead to widely
applicable and useful principle of maximum hardness. The calculated global reactivity
descriptors ionization potential(I.P), electronegativity (), hardness(n), chemical potential(p),
electron affinity (E.A), softness(S), electrophilicity index (w), electronic charge transfer
(AN max), nucleofugality (AEn), electrofugality (AE.), electron back donation (AEpack-donation) are
tabulated in Table 3.

Table 3: Molecular properties of NALL from orbital energies calculated by B3LYP/6-

311G method

Chemical parameters Values(in eV)
Enomo -7.0185
Erumo -0.8982
Energy gap 6.1202
Ionization potential (I) 7.0186
Electron affinity (A) 0.8982
Electronegativity () 3.9584
Global hardness (1) 3.0601
Chemical potential (p) -3.9583
Global Electrophilicity (o) 2.5601
Softness(S) 0.3268
Charge transfer (ANmax.) 1.2935
Electronic back-donation (AEpack-donation) -0.76505
Nucleofugality(AEn) 0.1318
Electrofugality(AE) 8.0486
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3.6. Thermodynamic Parameters

The thermodynamic data provide helpful information for the further study of NALL.
The values of thermodynamic parameters such as zero-point vibrational energy, thermal
energy, specific heat capacity, rotational constants and entropy of the title molecule were
calculated by B3LYP/ 6-311G method and listed in Table 4. The equations used for computing
thermochemical data in Gaussian programs are derived from statistical thermodynamics. Two
key ideas of statistical thermodynamics are the Boltzmann distribution and the partition
function[13,14] The partition function is like a thermodynamic wave function, in the sense that
it contains all thermodynamic information about the system, just as the quantum mechanical
wave function contains all dynamic information[15]. The importance of computation of

thermodynamic properties of molecules lies in thermochemistry and chemical equilibrium'

The vibrational zero-point energy is the energy difference between the lowest point on
the potential energy surface (equilibrium energy) and the energy of the vibration less energy
level (v=0). The ZPE can be approximated as half the fundamental vibrational frequencies.

The rotational temperature is commonly used in thermodynamics, to simplify certain
equations and the rotational contribution to molecular thermodynamic properties. It has units
of temperature and is defined as the ratio of Rotational constant and Boltzmann constant The
rotational temperature is used commonly when finding the rotational partition function.

Thermal energy, internal energy present in a system in a state of thermodynamic
equilibrium by virtue of its temperature.

Molar specific heat capacity at constant volume is the amount of heat energy required
to raise the temperature of one mole of a substance through 1K or 1oC at constant volume,
denoted by Cv. Entropy is a measure of the unavailable energy in a closed thermodynamic
system that is also usually considered to be a measure of the system's disorder, that is a property
of the system's state, and that varies directly with any reversible change in heat in the system
and inversely with the temperature of the system. The dipole moment and its principal inertial
axes strongly depend upon the molecular conformation. Dipole moment reflects the molecular
charge distribution and is given as a vector in three dimensions. Therefore, it can be used as
illustrator to depict the charge movement across the molecule. The dipole moment of NALL

was observed as 2.1747 Debye.
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Table 4: Thermodynamic parameters of NALL

Parameters Values
Zero-point vibrational energy (kcal mol™) 144.2581
Rotational constants (GHz)
A 0.9986
B 0.6272
C 0.4680
Rotational temperatures (Kelvin)
A 0.0479
B 0.0301
C 0.0225
Thermal Energy (kcal mol )
Total 153.215
Translational 0.889
Rotational 0.889
Vibrational 151.438
Molar Capacity at constant volume (cal mol™! kelvin)
Total 50.767
Translational 2.981
Rotational 2.981
Vibrational 44.805
Entropy (cal mol! kelvin)
Total 121.583
Translational 41.354
Rotational 31.373
Vibrational 48.857
Dipole moment (Debye)
Total 2.7147
Ux -1.7985
Ly 2.0292
Hxz -0.1312

Conclusion

Theoretical calculations on frequency assignment of the normal modes of NALL was

done utilizing quantum chemical theory. The completed molecular optimized geometries of the

compound have been obtained from DFT-B3LYP calculations with 6-311 basis set. The

vibrational frequencies of the fundamental modes of the compound have been precisely

assigned and analyzed and the theoretical results were compared with the experimental

vibrations. The difference between the observed and scaled wave number values of most of the

fundamentals is very small. The MESP, HOMO-LUMO, Thermodynamical parameters and
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Global reactivity descriptors have been determined by B3LYP/6-311G.This study

demonstrates that the title compound has a band gap of 6 eV which denotes that, the title

compound is stable and may be used as an insulating material.
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afijrepefleufler 2 ulljs@er eusmsLuT®h
(QBTTETEL ailané&LD)

&. 2_LOMIJITeuofl
SLODSHIOM, FHTLL & @Umn&eund &eoaifl, &@FaFmiLeTe.

316§ 8(H&H LD

Qaerdgmal  QuMfsGELusSHed HeanFfpreamul QuOM  QILHWITS
SOIPAWLTH  STWILIUGUSNHG  UFH6T  QevssHem, @QesEW  aueThsGern
SLHTIRIGMTE6HTMeT. TN QB QHTHOBIL L WSHHHMID euenihe eldbEHerm
QMAWINS, SUles&HaThiGamer 2 (HhauTddHd @D CTHWTS 2 60865CHT)TL
SHSUUL(H QUGBS CmAwms elleamhé eu@pld SOPALTHUTET @evsEl
eugeomrm HewwiL  Qpigul  UMPLURlWD  QEHTEILSTGL. &.(1p.edled QHTL M
@etimene] eumIUIID LML LL&G6T LLCHTEHD QeueileudHerm  CQomuns
AmHs QUBAGIDG. @H5HM0  BMLlgedBH  Fowluenuler  CuTkL (B
QhHWTNHG eubhF SOIPS&HHE BMLSHS LO6TETTHNT WL Uibhs &HTevsHed
SLOILHL 6JJITENTLOITEDT )60 58600, @6V SEILIMISEm6rTLI LenL & &eM& &6y
sreeroLeirerv  WGENWeL Cmrel  Quevd  eaid  QuDHQuWIf  CQsmesorL
eiifompeoileury oy eur.

shlempsd &HMIG CaHIHG FwlLamMGm(y silpliusullsnerbd GCerss
OO QuGHSmSWTe].  eufledt  Qev&SHEIL  LsOLLUUTES  elehi@GLd
QSMTeTETELONTESHD 6T(LPSHGI, C&TEL, CUTIBET, WITLL, 60T 6T6oTM 8B1hS60 &8 6uuLD
FaMIld HIOMGSD. SIHHTEOL QFTLLHSTIHSD 2 fEFCFTELEOIIG Attributives)
eI LNfle0led  SmDhHGIeTen 139-gL6U8 HHHTHHL Sifley (WHeLTE me
FOTS 2.6 2Lbeur® Falguwl 2 UNfEGmmseNsr  (pUUSSH T (h
QUEMSIUTHS6T UHMILLD, FIISSHED (PFHONE 2 IGSHL OIS 2 6imen 2 uNifledr
QM QHTAMHGeuRIGET UHMIUD SO (Retenmy. QHTOSTUNLT SOOI L
2 uNgsefest euemsLILTLMeoT epearmMIUGHICol 2 MHOMIQUGICe 6TmID  HIDOLITEMEUS
56018 a5 56 mFUIEL CLMmCHTeNTSHS &ML (BT elfymomLp ssileu.
Qg meTsnmed eNenésd &L 2 uNFleT GImiSmenin, C&mLmE emihiseneniD
Q65 (Heny eaNené@GH6ima.

Slmeyselgnmssar: Hpmail Q&G EUD, QST alenssLb,

BHhHEL&HSED, 2 U6 &S 6UhISET, GG TLHIMN G IhIS6i
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Abstract

In the South Dravidian language family Tamil is the most distinguished language. Its
grammatical and literary resources are the evidence that the literary history of Tamil has a
long tradition as it is a growing language in the changing technological age, a language that
creates research fields, and a language that is being learned by the people of the world.
Beginning in BC and till date, works have been a language that has been published in many
ways. Veeramamunivar, whose real name was Constantine Eusebiul Joseph Beschi, who
came to India from Italy for the purpose of religious work and created a lot of grammar and

literature in Tamil during the reign of the Nayaka kings in Tamil Nadu.

He was a generous man who learned Tamil and did Tamil work along with religious
work. His Grammatical work, Thonnul vilakkam, have been published for to explain the
Tamil traditional grammar works. The human body have 32 types of features, and the six
functional qualities of living beings, classified by Veeramamunivar in his Tamil grammatical
book Thonnul vilakkam. In this book the author quotes Tolkappiyar's classification of lives
‘onerarivathuve uttrarivathuve'. This article explains the qualities of the living beings and the

work qualities of the same which is explained in Thonnul vilakkam.
Keywords: Thonnul Vilakkam, Grammar, Classification of lives, Dravidian Language

&TeLhGCHMMILD QUETH & 6U(H&60TM QmAwins, e, oa1l_&
LIHORISERSGLD, (WTCAIMHMRISERSGL FEH Q&STEHSHHEID Hensoulled @emeur
QMWD  HTEHOGHT 6 Helds QLHMSS HEHHMAUHHS Q&MY (HHGSLD
QMAWTS HenbHE euheusH QFHSIPALMALITGLD. Fh&E SHTHSHE &LIFTEL
SO semssiurL  flw  SipFer LNJsESHS  SUODLUTL R 6T(LPSID
saHGS H&5& Uevemd QUOMMOTeT 6601  eugeomm &L (GHAMG. QeveurGm
Nn&TesGID CalalMbILLaujsem Qhi@ eubd Shllemetd sOMIL umgs FMb
alemh&lermyger.  God  SUOPSG  @evdaemid  QFwed  wWHUL®
SIS eOOUIID  UsLD  QUOOTISET. Q& mewl  SUOIPG  QFmeam(hseiled
weiresflesim  HMNGHauTsHefed CuTHMIUFNES 2 Flw  Levemiowly  elfjomepsoileur.
Qeauy QuImMi QSTeTemTeL aMleTésd RHHLGSHEIUNLD FamISMH. ‘AGHHSLOILD
Qevssamid BHenFW|D alflHg eleas&eis afffrepeaiCur 6stug Q&msienmed

148



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

allerésl UTWITL. @55G CHTTHNL ala&EsEH5H60 FamLLL (Berem 2 ulijs@ s
aumsLuUT(h unHm eNens@GeusTe: Q&S (KD HEMLOHSCTENS).
QAsmerEmeL e sLd (1834 MHITM.)

SOIPAWL MW eueTlILGSSILQITSELeT  SLOPTSHET  LNMOLDTLOWITETEHET
LG Ceumml  BILLeI@GBL LRGeS sLopG  Qmesu(h&ailed
(W etesflemelJ&HEpeT HOULTEHS GMIUIL $5H5SH6UTSHET SIS HEUTSHET QY EUTTEHEI.
afforwefleuy @mefler  Bwd  HAngroeanuiler  QFpemLOU|D  SHbLeeiesr
SMBUI(PLD HGIDUG CHLbUmeemT ¢T6aT@mIld HHHEGD SIS STalGemnsLl
umgenrmy.  QevsEE Gememeounled CH6oT HHIDLD QELSHHUIL  LmL LIL&6nerL
LML 5HCHTH QevsHauHHQID Henigh URSLUMLUS QFHTeTemmed  alerésd
MID  RHHLSHEHEI  HIeMeLL  LemLSHFH60T  eumuileons  HlemmGeummiewrmiy.
QUBLDUMEYID  BTILIGHTHET eneTTQUBLD CQHVIMEG QLMNGES (PSHILSGI6ID
Qarhesesy. QUMD “ONQWITHRS QFTEHESHTSH BHTULISS] (1706-1732) &HT6VSHSH 6L
et afjrpefeugmed QbHTeL  6T(LRSULL (ReTeng)™ eT6TLemS  euTeLmMHMITEAFully
&eUMLOIBITS 65T GOILILN(H 6T

QFmerTemedL QUTETENTLNS QeLRIGHMG T6oTUMy CagiliNeTenen?. . @bHIT6L

370 §,$STHIGEMET 2 MLUIGH. Sleme

PSS SMID - 3 QUICLSEET 40 BHIDHUTSSEN
QEMLELHSMILD - 12 QUICLS6IT 102 [HIHLITES6IT
QUTBOTHSTILD - 13 QUICLS6T 100 HAMLUITSHS6T
WTIUSSTID - 3 @WIEL&ET 52 HITIDOLITSSEET

SIS SMTLD - 6 @QUILSET 76 HINHLITES6I

1601 HlemevuNed HIOUITEHSeT @L DAUDMIeTeNes. QHTHTMMNIGESS ~CHHL S b |
ST6OTQMMT(, CQLIUIEDT NBBITET HMIEHT Fl 60T 6T6TLIENS

“O@HLSMET HISHL QUITEHLLIWGET L lg 6(5HS8|H60M6L
QA OLGW HTWLWLAGT6E @revallard HMHEGE Hmbhe g Geu”
6160TM)| HEOIHCHTNEHS FomIFl6TTME.

afifompefleufer @ 6v& s euorLiLevenLD

Qevg et QumPenws smUQLMAwTsl QuOHA®GHS CuTHeid SLOILD
Qumfeowsd sHMS CaHIHhGH AHL QevssHem, QeSHEHWIL L LILSemern
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o (HhUTHEHSHHS aNGHH&HITE (pefeu] eNamm@GHearomy. @QevsHer Compluiled
Qeugmed  1730-@60  eTPHULLL  QFHFLOLD QevssHemid  1822-Q60  JyhKIHl6L
QumAQUWIFIL 60T QeueNUIL LU L &  SRFHLIUSING A Grammar of the high
dialect of the Tamil language termed as Shentamil to which is added an introduction to poetry’ 6T6dT(D)
Semeolil sl @QFer QuI@heT CFHSLOD 6Teoim  SLOWP6T 2 Wiy
QPSS DG HW @605805CHT(H SLODEFQAF I EDH &SI SINULPS LD
QeneussLILL (BeTeng) sTaLSTGLD. afjimpeiou] QFHSOLD @eLEHSHEID  6T60TM
o6t (Weorsgiempuiled  QEFmeLEUNBEHHHID CFWLISGMeT FAM(NSD  H6uT)
{TedlevL MNesteu(bLOMm GSMILIN(H ST

QFHSOD LIQLILG SHlqeurnmesT GCIFIIE. SLesTTed (PWIeTm) UigLuGmHGCHMHM
uevstt 2 6ui(. SMUCLMASGSTITSMWID @ HCy QHG 2 W QUPEHMEHS
SHMEUTSHET. GH6 &6V SlgLILENL. 2 6Buend QFHFHSHeUTHET Fal & SLOLDISHETTEL
LHSSLULUGEDMTSET.  QFWIwemer  CMCHETeNTSHS ST (HLU6UTSHET  EILILSGLD
LHWMMSHSHGLD 2 Fleufsenssd SHSULGHDTISHET. Y n&HWmed GleueflBbmL LTy
QehgLOMNE  SHMTEL  eUTHATTL  CQUFGID  HSESULBCUTTHET.  SHTHISET
DHSHMEUTHET QFTOYID  SHHHGHMEMLD  HDEUOTSMATUID  HEUGTT(LL 63T
CaLuMyseT. QhsHd &HMJEUD 66TMIGSHTUSH  CeuafBTL L TI&HeT  CFHGLOmLOLI
uwev Geuewor(hLb.

CQEBSLONEL  eTPSULLL  HIOSET  QUEBLDUTETEOLOU|D  QFWIu|6r
allgeUHHCLCW 2 6Teresl. FLOWIL LNFFFTISISH6T QevsSHw CMHGCEHTET ST (heus)
rygmer. Guald HUOIW&ESHHL ASNHEG AHS WY 2 GuE.  Geleearmimed
SUOIPTHET  TUAUTPGILD UGHIDUES WPSHWGFleud CsmRLUUMSGIL &
gmearComfledt  QFMELAGHE  WHLILY  QSTHLILMTTS6T QF 5@ .L1.9°  eTeoTM)
SaMUNBLUGET epeoons MG e UTHFTTEeT Fowiusuier Qur L (b
SO TNMWS SMHMIGCHIHSH ([HHSHEU] 6T6TLINS 2601 (LPlgH6TMGI.

‘affjorepeaiouflar D QeESHEUIL LEmWESE 1730-Q60 e 61l
QSMTETEmTeL aNTGSLD (TN [HIL FMEIDTS SIMETTME. Q&I 61(PHGI, &6V,
QUITBET, WML, Si60N 61607  BHSH6VSHSEIMIGEM6T Sl LILIENLUTN6L  SMLDHSTEYILD
AW  Qev&semE  QEFWHSET 6TMHUID  FameTleLsnev™ 61601 5.0i55 4
GOUNGHDIY. saflaid QFmearammed efardsnd unHm WOHM KNDH ANETHEHLD
SMIGET &(Ih&HGIHHmen QeueulL(Beiernen. Siedeuflenguileo,

‘MY  HG Ujels  Qumpurss  Q&mauignrg - efffompssledeor
QsHma  GlENSILMET  (WPWDOHE  uICaunsESH555.  ClaTEIDTEL 6l
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@eueummren @ev&sHeuu HIEOI6 CLPVD HDGH V&S, QLSS L|6V6mLD6MIL
QeveNuumsSHwlernenmy.  Gevld '@bETEO6T 2 muUTHFw@GL  QeugrsGeu
A@®LUUGETITEL  HMedT  Fam N@GLUD &HBHME HIHOuTeNe &Gl (hs
Coemauliu(pLd AL mi&eMGev6vL6VMLD eNifleuns &SNS 2_6myuieL
QzeMeuré@Geugsm@  eumilenull  Qummietenmy.  AFILIF6T  ETCOOI6TMISHED 61T
Weowbwrsl  Uflhg Qameeamad LIMULL  &H5SISSmeT  §aIJE86LD
Anhlenew 2 HOySMmE. UL QeVESHEIRIGH], QeSS RGN CW gy Al
Qubmieter  LUIHEOW 2 emFud BT  QeuellluGSHIHTTDH" 61601
&.Cau.&UNYL6NeT FameuGHild ChTEss §655I.

Qgmevsrulw@md afijompeileumLd

QG TELSTLILNWIEDITLI upmdiw  efjreieudler  &BSSH — QFHSLOLD
Qevsaaugdled QL DCUDMIETG. Sifed (Weslleu] FaMuNGLUSTEIS, “one
ancient work, written by a person called Tolcapiyanar (ancient author) is still to be met with.
LLO6MLOWIME  [HT6L  66iTM| CHTLOSTULTNLIGTT) 6T6iTLOUTTEL  6T(LPSLILILL G
@arm BWEGS HOLGEHAMG™ AT @Q&6T el  afjrweiolkbed
QamevsTUMLIL  eteotm  GUflevdHseuor  [TEOl6HT  euUTHLLD,  SigWILIEUIPLD
QEHHBSSTTDGI 6T6TLMS SDHILILPIGHETDS).

o2 uNgeeMest eumsSLUUTLeOL  eNends eubhd (Weofleu] QFHTELSTLILNWIIN 65T
2 _uNfluied EUEMSLILITL_6DIL 2_6UD1[] & &I SH 63T [IHLITED6Y CLMCHTeNTSHS
M1 UNHSEETOM]. STEUSI,

“spaimmMleugiGeu 2 MHmmleug Geu

@ MlieugiGeu gQem(H HTGeu

cwermmleugiGeu eumAMT(H WW&HCS

BIer&MleugGeu umHAMT(EH & 6vorGevor

2HHMeUGHICal eumAmTE QgalGw

2mMeugICal uHAMTE Lo6orGeor

CrAHer 2 amiHCeTy ABAIILGSHMCY”
(Q&IT6L.QILIT (H61T.571)
TEMG  QFTOLSTUIWID. (PPWLFHL @Qev&aeor  [HIEOlEL 2608 2 UNJEHmerT
M6y WseL Homie| eumpuiled UTGUBSHSSTLIqusTer QGHTeLSTLILTLIENT
Slg QuITHMICW 2 uNj&afer GemIeUsnHSLILTL DL & SHHEMMT efifomepsoileui.
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2 uflflésr Gewor(wpid 2 ulflest QAGHTLNM G 6vr(LHLD

2 LIDCUTE Salguwl 2 uNflest G6oornmeugl (WUUSST6n(H 6N 6T6ITLIS N 60T
Qg meTened eNetéaHD NeteuHMm 6T(HSHSHIMISHEH6TDE).

"SIMIU(HETTENE W& FLOT 60T

BeomQumrenm CumilYs SemL Ll enLowl

aflemerey Qeumiuiyeuts NIp&spmen Qeu@ef

glevfleu(pd sMmedr Cueflenn Qs

mieiTu LBl6TL LOlemETemLD CLALILTIG 6L

QeuctiM QUTEETL L 55 LOMLOG

wmeiluilsmerwt oL eLQ&T EHUilfs (& 6vorhH

§ISS5MIEHF QAMI(RS coemily iS5 eomg)

WL AsmAlh @emi
(Q5Im.6il.139)
(TTHMG QFMerTemmeL eNaésd. GTUG, 1.3M6 2.3I([HET 3.3MF 4.31FFD
5.L0M6oTLD 6.[Hlemm 7.QuUTemM 8.62MLIL 9.&60L_LiLTlg 10.60LOWIEL 11.MHlemerrey 12.CleumILiL|
13.2 Ul 14.@Qr&&LD 15.HM6oId  16.CQ6u@G6 17.gl60N6 | 18.(PSSEMMI  19. 60T
20.676flémD  21.6TIIGSH6L 22.§I60TLILD  23.@Qi60TLILD  24.@ememld  25.¢000L  26.@Q\&H60
27.QeuetTa)  28.QUIEEMILY  29.2a165  30.L0MWD  31.0&WD  32.0medl  eT6TEM
WuusHranGn  Qemeu  GumeLeuer  LNmeyd 2 uNFEImLU (G 6WIMISETESLWD
(TSN, @aumenm CHINMLILITULIGET LOMMID 6THFLOMMLILITITLISET  6T60TM
SliguuemLuilév @\(HeUMSESHMTHL LIGS&60IMLD.

GIBIJLD 65 M LILIGVITL| & 61T
M6y, Si@meT, wmerd, Henm, QumEmM, 6L, &L L, EMLOLIED,
Henestay, 2 el @U&s&bD, HTEOID, Slewhe, 6L, eraflemn, @6, @erenL,

Qeueotl, 2a1&&LD, LMD Y SHUIETEUTGSLD.
6T SHITLD 6B M LILI 6VITL| 5> 61T

SIFED, e, Ceumitl, Ceu@edl, S(PEHBTMI, TGSV, GI6OTLLD, ELpLIL,
@&ev, QUTEEMLL, WSLD, MmN S HUleTeUT@GLD.
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L6soT LI QLW &Q &FIT(D & 61T

D6l EWIEML_ LI @QUICLLITES G6GTRISNTE @eUaNT6I(h 6UMSBIITE (& 6TuThIS6N
SieOhHGleTenesr  6TeLenS  effjmeiol]  eumsLIUGSHE  STLIg.U6TerT).
Aeummled &ML LLNG. 61601  6JeU6L  NeMENEF  GIFTLEMEVULD, 6TUISH6L  6T60TM
QFTAOQUWLITFCFTELEMELU|LD, SHTNJHG N6l QFTMSHET 6TLEVMD LIGTITLI6n 6uT&
GGG QUITFQFTHSHTHECE MBS (HLILINSS HTEHuT(LDI Hl6TME).

affjorpeieuy SOLNET LHHLESHMID FamFID HILTSHSH HLOLNGLGCW
Qareremmed  elaseGmed QM STCL UFMEG eNens e mIullensri|n
QUPRISUNBSRETON. S6ueUmSUNL 2 L IDCGUTH Falgul 2 UNF6T (G 6UHISETS
CumEMUILL  @Gaumisemerl  ULlquied(hd &ML (eofleufledt  LjevemLo
CumrmIsHGIWE. NoUy WL @muy  euempulleomest Wefg  eumpeied
AsGamseT Qe WeaNgEF QFweLLTHEET @6Lnev 6IEILIMS 2 60T (LDIGHME).
o2 LGeom(y Salgwl  2uNfledT  GEWIMSNTES  WPUUSEHTENH (G 6UIRISEm 6N
aflmslubR s Fadil Neiesty,  Herg eNaisselsnyulled 2 L bCur@®  Falgul
2 UNG&HET 6TETLG60TTEL 2 L 60le06LT 2 UNJH@p 2 6oi(e 6160TM  C&FUISuilem6oTu|LD
gafl  SIMQIMISSHE6TON].

2 uflflésr QGmLAD (G 6u0T & 6iT

2 uflemyd SR eumpd 2 L 1d6L HSL&EFalqll QGHTLAMEEwIhISHeman
1.8IWSHSH6L 2.8)EHF60 3.0FM(LPHEL 4. 6WNGHEL 5.2 IGGHEL 6T m] eUMSLILEGSGHIHMM
afjorgpeieuy. QeMAMAUWT oNGHwmer -0 NG UL 6T  emLDhGleTern
QamAmHCULITHemeT 2 uNflesr CQFTLHIMNGEuIhIG6T 6T60TMI &L 1q.U ([ SO

GIISSEL - 2 CUIETYIS6D

SlEFDL - FIMEGHE

CQHTPBHEL -  6UCTITRIGSH 6L

SITNGL - 2 (HHSHSHL

2 IIHHL - SWILONSG6L
61601 QuUITBenemalled @QFQAFTHHET  EMLDHGI6Terer. 2 6iieoeD, 2 (h&S6L,
2 MMIGEL, EUMIKRIGSHD, IMILONGSHEL 6T6oiLemel WM  @6STDIUIHLOWITS
SlgluemL g QFWOUTHSENTS 2 6Tamend 2 (DI H6Tmg. 26086 2 ulijsenesr
QuiIssmseT U  Hemeusealled LTS  JOWHS(HLUINDILD — Slemed
WwireuMHenmujd GOILNLTE SiglUmLULITES SH&P&Falqul CFweoLTGEen L (KD
(pevfleugmed TR GMeULL (Bemarnent. S,&Cal STl CHMAM GRS @eumenm
(W eotevilemevLILI(h & SN (5 &S 6STMITI].
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Qeueummrs  QHTLSTUINLGMS SlgQuTmMi  CQFTeTsnreLaNaTés S Hev
2_UNIj&(G 6001 & 61Tl 63T eUen SLILIM(HLD, Q& MLAIM & 60T RIS 6Tl 60T 6UEMSLILIT(HLD
affjmepesfeurgmed (0 S G HFaMLILIL (HeTenG). LOILIN60 & & 6T0T I & 61T wimeyLd
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SUIEUSSHMTRIGMET  @QBEHTL 2 (FUTHHS  FHHCSTEICL A (HSHH M.
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@61V ESHEID HEMLDHS)(HSHHETMG).
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B MlemevoruileL (Lo (I 8 60T

&. &SI
SLODSHHIOM, FHTLL & @Umn&eund &eoaifl, &@FaFmLLeTe.

U160 F & (H&H LD

LIGBOTLITL_63)L_U|LD BTSf1&8 608 W|LD SIMNHGICSTerTern BeL&EIMIG 6T
&160600TL| 151 63T M 60T FRISST6VS Sl Qg ieiaiflur(® &IS58 M M6 6801
uSeQFLIGeTenens BIMIAICH Q&S (hengulest GCHTHSLD. Q& meLSMLILNLILD
&l iqujermer nGuimesr, GeGuimedr, eu(hewen, CoubHedT P& QFUIEID 6TETEDID
SHUAUTBLCHTLUTER BHMeneulled GFmeLeILILIL (RETaTemgs &Meuurevmd. Qs
QUM  CGurgl Qsweumsst umdil  GOIUY  WLEGGW  CIL(HLDLIT60T6mLOLLITEST
LML 60&eMeL @L AUDOMIETaTEmSHUID SMEHHSGSHL e enTHIL (P ([ S6viler eufLIm(®
L HGw Cum@smeramiCQuODmGUIDd  BHMleme  LSley QEIG|6TETEm S
SN OIS  HaTeldeETeHH0  aupwn(h  HenSSaULL  QFud
amuieons (WHSUHAUTCL.  FR&EHTLHSHL CFeLaTsHEG QUOMIBHSS 6T6TM
Wige| AUDLLEGHSTDS.

Blmey&CFmm&ar: QGMeLSTUINWILD, (PeLmV, GMIEhH, (L (&6

Abstract

Literature helps to understand the culture and civilization. The purpose of this article
is to examine what is recorded in the Nattrinai about the worship of gods in the Sangam
period. The Karuppporul theory of Mayon, Sayon, Varunan, Vendan which is pointed out
by the Tolkappiyam, is told in the Nattrinai. When examining this way, the only reference
to the gods is found in most of the Nattrinai and that of the Lord Muruga. It can be seen that
only the worship was carried out in the records of Nattrinai. Through the worship of the
Veriyattu during the Kalavu period, it can be concluded that the Muruga worship was
influential during the Sangam period.

Keywords: Tholkappiyam, Mullai, Kurinji, Murugan

QameLSTUNWILD &K LD6M6EV,6UWIEV,HEL6D 61631  HTevfleoLILGH&Hemen
(LPELEMBL,GMNEH &, LO(H G LD, CIH LIS 6D 6T69)ILD HIT60TS HleoLICUWITS 66D
aflmsluhsHs Faderang. Qeueurm HeosHsor uGLMUE GMNHH GCug
Ceugtoigu!  QgmevsTUNWILD  HewsHCHETEH QsueuGmHUID  QSHTLIHUGSHHCW
o emISGleTeng. GLad SHUAUTHENWID (PHL QLGHMG CFUUGHNHCS
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QFHTLSTUNLD  euphSujaiarsd. @eaumemmeleseond  &HHHL  Q&me(h
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UMl QEFWG&eT @LbCummieTer UMRIGm6TsS Sl MeuCsd @Qé&sL (Henyuileo
CHT&SLOMII SN E6TTM .

&(HLQILIT (6T

QL SHMID  sTevGSlemmeyld CHmIMID  QUTHEMETd & LIGILIT(h 6T
¢160T6LMD. Q& BVHGEIUMS HMNHCHDL BHG QUMSBIITES &HeNGH SmesurLiL(hLD
SHETEND 2 ML UIG|. “D&HSaMN6T LGLUTGLD BrEHe&WW S@HUAUTHeNed SILRIEGLD

6T63T6VITLD ! 6T6OTLIMIT C&IT.[H.&HS & MLOL.
QgmeL&TULIWLD FaMILD & ([HLIQUIT(HL &6

AemeuClLicLELMD SHLQUITG6T 6T60TM) QHTLSTUNUILD eumSLILIG S S

2 _6MeNEng s ECLD SHTEUTCLITLD.

Qg6 (WesrmGe MNP L Lienm
QFWIS wWmhlest UGHQUIT(H CQHTenSH@ul
Siseums LNmeym &(b6leuer QLomplL” (QHT6L.QLUIT (. 15.19)
@bHIHUTEUL & (5 LIQUIIT (IF, (615 61T Q& uIeuGLD (P SETELDILITETSHTSHE
GLLUUL (Remenend SiMul(Lply SHleiima.
(P6ELE®EL - LOMGLLIT 6T

pHNeneIUeL  (PeLemeLGSHlememr  QFliaiTHw  wrGwmer  eufum(
sTuaILSHID @L DCUmeNeLsmev. GMIEhHSHSHememumuiled 2 6Tem 32-gyld LML 616D
2 euenWwImg WL (HGW WwrGuwmsr QU FamUuul (heTergl. Q&6 eeuld HmMlemesor
&SMeuGHHeL uPUML (B QSIS IGCIWITET CFLTSHEG CUMEaINME §TEILIMS

SiMIWeLLD.
“LOIT GUIIT 65T 3631637 LOIT6L 6UEMITE SHEUIT 60T ([HD.32-1)

LIGWmemeTIGUITeL Quiflw LDEMEVGOSTL I 6T60TMm)| (LP6LEM6L
15160 &G\ & L1611 G SledT Quwiy 2 _6U6MLOWITS WL HGCW AL Qumm)eTeTemS

Cm&L I1q.uleTar LML 6Vlg 2 6u0Tj&5 &I H6MmE).
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QIBLIGHEL - 6 (I 6BT 60T
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LeOWNL (B Bif euenmeyld FHeaTenLOU|ML UL LIMEITLOISHSH HiGUN6D 2 MMULD 6TETLIGTE0T
GOILLSCen SLeenend Gl (B QL MSaTN6 STansHElenLs&emen. QU HFFLD
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6T60TLIG 63T CLO6V (LPLD SMeUTLILIL_(H6TTerng). e SMIQSIQIQILPLITL mL
2_WINSHHUSTHECEU &H([HG Ge6uullg U6Tengl. (HSHSHSHen6wiullen 216-gyld LML 606D
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LUmTemnev - Q&TMHMmeneu

LITED60 S Hlem6uoiTled 2 6iTem 106 LML D&MD 6(h QL HH6LFal QSHTHMEnEL
upmi Chyguwimen QFIH eIgHe D @QeLenen. 2 @ILM&eled  (189,343) WL (HGLD
SL6YeT 61601 QUITHILQUWIF6L QFLleUD QFTELLLIALIMHMIETENG).

GM(eh & - QFLiaILD

QamevsTuNwd  GMEpHSHHMmaSGHW  QsWeuonssE  CFCwimenend
&Gl lqujeneng)’ “GFUl eTemIld QFMLMEG LMVFRSHILD 6TetTemID QUITEHeT 2 6vur(h.
,85Ceu CHCUIMEDT 6T6ITLIG) LDMEVLILIGHSHE 2-fIILIU6HT 6T60TM EUEHSBUNGD (L (Ih&H6M6TTS
GM&HMGI”.> HHMIMETTUINED B6EUMESSHeneuusaield &mleh&SSHleneuuie L HELD
Qawieud ummiw QEwHsen @L bQuUMMIeTeTes. QGuleud UMM GMILLemL Wl 131
GMEpHSSHemeuILTLe0&eT  BOHMIEHEIUTIEL  eMDhHGIeTeNGH SN §5H55S.
Wmasmes oy Caml 6he QHUULQUUWI(BLD &L UQUDeNeemen. o&Ge
W &Geor & 601601 &I MHM QULAILIML g MG Flwl QU HESICULDTEHELD
HMELENLOG 6 &L ICILDITSHELD WP HMHSLE6MTEHELD laMhSIIMmG
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2 M6)| 2 (HhaUMEHSLLLL NG UTEILTMED  I(hSHHWIbLQIT] ™  SLOLDSSL 66T,
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GMSSLQUDHMI6TaTENLOEMUI B MM 6T 6UTUTNEVTSHS STEHIN(LP1G HETMG).
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STUDIES ON THE IMPACT OF THE PESTICIDE CYPERMETHRIN ON
AMMONIA AND UREA OUTPUT IN THE FRESH WATER FISH Cyprinus carpio

R. Prabhavathy
Research Department of Zoology, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

The Pyrethroid Pesticide Cypermethrin was used as the pesticide pollutant in the fresh
water fish Cyprinus Carpio. The experiment was done at an interval of 2, 4, 6, 8, 24, 48 and
72 h.Prior to the experiment the water sample was taken from each glass container and the
amount of ammonia and urea excreted out were estimated. The ammonia and urea excretion
also varies fromfish to fish. The Pyrethroid Cypermethrin altered the excretory pattern of
Ammonia and Urea output. The Results showed an initial short term (2 — 8 h) toxic response
followed by a change in the long term (24 — 72 h) response and implied an effect on the
nitrogen metabolism. Fishes being ammoniotelic excreted more ammonia than urea. Protein
degradation resulted in the production ofmore ammonia than urea. The excretory pattern was
changed due to hydrolysis of large quantitiesof proteins and amino acids in which urea
deaminated. The cypermethrin are extremely toxic to fish and this toxicity increases the
ammonia level of excretion than urea and it is reflected in the excretory output found in the
water environment.

Keywords: Cyprinus Carpio, Cypermethrin — Pesticide, Ammonia, Urea

Excretion, Toxicit

Introduction

The protection of the environment today is the concern of the people all around the world.
Pollution is caused by the deliberate or accidental contamination of the environment with man’s
waste, and a continuation of this practice will eventually cause the whole planet to become
uninhabitable. The pollution of our water is not just directly lethal for the fishes by poisoning,
indirect damage is also caused. Pesticides not only produce biological or pathological changes
butalso cause significant biochemical alterations in the living system. This increased use of
pesticides over the last 25 years had been essential in the interests of food production to match
the rise in the world population. These chemicals caused adverse physiological effects for the
organisms in the environment. The ever increasing use of these chemicals has already resulted
in a great deal of controversy about the effects of pesticides on the environment. The recently

developed fourth generation pesticides are the pyrethroids. The pyrethroids are a class of
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insecticides of great importance to the protection ofman’s crop and health. These new group of
compounds have more favourable properties. Pyrethrum is one of the oldest insecticides known
to man, the active principle of the pyrethrum flowers are pyrethria-I and II and Cinerin-I and

II. This insecticide has a rapid knock-down action.

Synthetic pyrethroids are considered to show their toxic effects involving primarily the
Central and Peripheral nervous systems Delauny suggested that a relationship exists between
the nature of the principal nitrogenous waste product and the stress ofthe habitat of animals.
Goldstein and Forster [1] estimated that 60%of ammonia us excreted through the gills, the
reminder being contributed by the gill tissue. Variousinvestigators have shown a relationship
between nitrogen waste product and pesticide toxicity. Rusco observed that the pyrethroids
showed no direct action on fish and hence concluded that pyrethroids when sprayed on crop
there is less chance of the insecticide remaining in water athigher concentrations to cause
mortality. Therefore, the study was undertaken to determine the effects of the pyrethroid
pesticide Cypermethrin to find out the ammonia and urea output of Cyprinus carpio in the water
sample at lethal concentrations.

Materials and Methods

The commonly available fish Cyprinus carpio species was chosen for the present
investigation. C.carpio is also used in certain ponds and wells as an agent to control various
harmful insect larvae. Stocks of C.carpio with an average weight of 3 — 10 g. were collected
fromTamil Nadu Fisheries Developmental Corporation Limited, Azhiyar in Coimbatore. The
stock fishwere maintained in large rectangular glass aquaria (752 X 35 X 46 cm) and were
acclimated to thelaboratory conditions at least for a month. The individuals were kept under
natural light and dark condition.

As a routine the water was changed every day and were fed ad libitum with boiled egg
during acclimation. Fishes were regularly checked for infection or disease if any and other
unhealthy conditions. Unhealthy fish and those with infections were removed immediately.
Afterthe period of group acclimation healthy fish groups having an average weight of 3 to 5
g. were selected for experiments. They were transferred individually in to the glass containers
of the one litre capacity and were acclimatized to the experimental conditions for one week.
The pyrethroid pesticide Cypermethrin was used as the pesticide pollutant in this

investigation.
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Fresh watr fish: Cyprinus crpo

Evaluation of medium tolerance limit (LC50) for Cypermethrin pyrethroid:

LC50 is defined as that concentration of the substance which kills 50% of the test
animals during the test period or it is the concentration of a poison, to one half of the test
population [2]. In the early part of the experiment various groups of C.carpio were exposed
to different concentrations of pyrethroid. Cypermethrin concentrations of 0.01, 0.02, 0.03,
0.04, 0.05, 0.06, 0.07, 0.08, 0.09 ppm were used to determine wide range of median tolerance
limits. After determining wide range of median tolerance limits, appropriate narrow range was
selected. Concentration of 0.003, 0.004,0.005, 0.006, 0.007, 0.008, 0.009 ppm (pyrethroid)
were used to determine median tolerance limits and the mortalities were recorded every 24 h
and 72 h responserange was determined for each concentration. From the results obtained,
median tolerance limit has been arrived by using probit analysis method of Finny
Lethal studies:

Seventy two hour LC50 concentrations of pyrethroid were used for lethal studies and
for each exposure period minimum six fish were exposed in the LC50 concentrations 2, 4, 6,
8, 24, 48, 72 h. Based on the requirement various groups of fish were exposed to lethal
concentration of toxicant Cypermethrin pesticide. The experiment was done at an interval of
2,4.,6, 8, 24, 48, 72 h. Prior to the experiment, the water sample was taken from each glass
container and then the amount of ammonia and urea excreted out were estimated. Ammonia
concentration in the sample was estimated by the methods of Solorzano. Urea concentration

in the samples was estimated by the method of Newell ef a/ 1967).

The data were analyzed statistically and were expressed as mean + standard deviation
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of the mean. The standard deviations were calculated by the procedure described by Ostle.
Student ‘t’ test was used to compare the means obtained between controls and experimental
groups.
Results and Discussion

Based on bioassay method and probit analysis, the median tolerance limit (LC50) at
72 h. for the pyrethroid pesticide cypermethrin was found to be 0.006 ppm. The ammonia
output of control C. carpio was estimated to be 58.66 mg/animal (Table 1; Figures 1 & 3).

Table 1: Effect of Lethal (LC50 72 h) concentration of Cypermethrin on
ammonia and urea output (mg/fish) in the water samples.

Ammonia Urea
Hours
Control Experimental Control Experimental
58.66+17.074 6.66 + 2.357
2 INIL NIL
4 61.33 £32.55 ¢ 4.16 £ 1.17**
6 32+17.074 ** 4.166 + 1.17**
8 513 22406 * 3.333 £1.17*
24 34+14%* 4.583 +£3.02%*
48 178.66 £206.64 * 6.66 £3.43%*
72 64+16* 4.166 £1.17*

Each value is the mean + S.D. at 6 animals
o Statistically significant at 5% level

o *Highly significant ** insignificant
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CONTROL ~ AMMONIA OUTPUT OF CYFRINUS CARPIO
IN THE WATER SAMPLES

1201

60—

mg/animal

Number of animals

Figure 1. Bar graphic representation of ammonia output in the water sample of control Cyprinus carpio.
Eachbar represents ammonia output in the water sample of different animals (Minimum 6 animals). The
bar diagram with vertical line represents the average performance of 6 fish and the vertical line

represents the standard deviation (M-Mean)

CONTROL~ UREA OUTPUT OF CYPRINUS CARPIO
IN THE WATER SAMPLES

mg/animal

1 2 3 4 5 6 M

Number of @nimals

Figure 2. The bar graphic representation of urea output in the water sample of control
Cyprinus carpio. Each barrepresents the urea output in the water sample of different
animals (Minimum 6 animals). The bar diagram with vertical line represents the average

performance of 6 fish and the vertical line represents the standard deviation (M-Mean)
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CONTROL AMMONIA and UREA
OUTPUT IN WATER SAMPLES

4o

mg/animal

]

AMMONIA UREA

Figure 3. Bagraphic representation of ammonia and urea output in the water sample of control

Cyprinus carpio.Each bar represents the average performance of 6 fish and the vertical line at each

bar represents the standarddeviation (M-Mean)
Cypermethrin vs. Ammonia Qutput

Lethal exposure:

The ammonia outputs at lethal concentrations were 61.33, 32, 5.133, 34, 178.66
and 64 mg/animal at4, 6, 8, 24, 24, 48, and 72 h of exposure, respectively. Ammonia output
at 2 hour exposure did not reveal any appreciable amount. Thus, the percent change was 0,

-4.55,45491.2,42,-204.5,9.1, at 2, 4, 6, 8, 24, 24, 48, and 72 h respectively (Table 1;
Fig 1)

Urea output in control fish:

The urea output of control C. carpio in the water sample was estimated to be
6.66 mg/animal (Table 1; Fig 3).
Cypermethrin vs. Urea output
Lethal exposure:

The urea output at lethal concentrations were found to be 4.166, 4.166, 3.333,
4.583, 6.66 and 4.166 mg/animal at 4, 6, 8, 24, 24, 48, and 72 h of exposure periods
respectively.At 2 hour exposure, the water sample did not reveal any appreciable amount.

Thus, the percent change was 0, 37.4, 50, 31.2,31.2,31.2,and 37.4 at 2,4, 6, 8, 24, 24, 48,
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and 72 hrespectively. (Tablel; Fig. 2).

Cyprinus carpio excreted ammonia and urea as excretory products. The excretion of
ammonia also was higher than the urea. The pyrethroid pesticide cypermethrin influenced the
excretory pattern of the ammonia and urea as reflected in the excretory output found in the
water environment. The findings showed an initial short term response (2 — 8 h) followed by
a change in the long term response (24 — 72 h) and thus implied a change in the nitrogen
metabolism due tocypermethrin pesticide toxic effect. Fishes being ammoniotelic excreted
more ammonia than urea.Protein degradation resulted in the production of more ammonia than
urea. In the fishes, the excretory pattern was changed due to hydrolysis of large quantities of
protein and amino acid which urea deaminated as suggested by Munro. The pyrethroid
pesticides are extremely toxic to fish. Factors such as pyrethroid and emulsifier interactions and
pyrethroid stereo chemistrymay influence the toxicity of these insecticides to fish.

Toxicity tests revealed that the Indian cat fish is highly sensitive to cypermethrin.
Biochemical studies confirmed this, showing that the effects on metabolites also revealed a time
—dependent response. Hinks suggested that the insecticide toxicity is affected by a variety of
factors including temperature presumably they reflect variationsin the interactions of the factors
that contribute to the net toxic effect, rates of absorption, distribution, detoxification, excretion
and differential target site interactions. McLeese demonstrated that some pyrethroids are highly
toxic to fish and other aquatic organisms. Goldstein and Forster [1] estimated that 60% of the
ammonia excreted through thegills of a sculpin (Myoxocephalus scorpius) can be accounted for
by blood clearance, being contributed by the gill tissue. Freshwater fishes having the lower urea
concentration that themarine . Maetz had shown that NH4+ in the blood of gold fish can be
excreted in exchange in exchange for Na+ in the water.Thus, there may be two mechanisms for
excreting ammonia, simple diffusion as well as exchangecomponent at the gills. The quantity
of ammonia excreted in the urine of fishes in relatively smallcompared to gill excretion even
though the urine of these species may be highly acidie.

Malla Reddy and Bashamohideen suggested that Cyprinus carpio were exposed to
fenvalerate for 6, 12, 24 and 48 h. After each exposure the gill tissues was isolated and chilled
in the box and used for the estimation of total, structural and soluble proteins ammonia urea
and glutamine. Ammonia content decreased but the urea and the glutamine level increase. The
decreaseof ammonia content in the gill suggests the excretion of ammonia from this tissue by
the way of diffusion. The decreased levels of ammonia with increased urea content suggest the

stephered up conversion of toxic ammonia to less toxic urea.
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FESTIVAL - A CULTURAL IDENTITY — WITH SPECIAL REFERENCE TO
FESTIVALS OF MADURAI MEENAKSHI TEMPLE
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Abstract

A festival is an event ordinarily celebrated by a community, centering on some
characteristic aspect of that community and its religion or cultures. Festivals often serve to
fulfill specific communal purposes, especially in regard to commemoration or thanking to the
gods and goddesses. Celebrations offer a sense of belonging for religious, social, or
geographical groups, contributing to group cohesiveness. They may also provide
entertainment, which is particularly important to local communities before the advent of mass-
produced entertainment. Besides all it is also an aspect of tourism. Festival tourism is a concept
that is progressing in the tourism industry today. Travel to visit festivals is called as festival
tourism. Festivals in Indian context, is a major component of religion and culture. Most of
Indian festivals are celebrated to pacify the gods and goddesses and also to preserve and spread
the rich cultural heritage. India is a land of rich cultural heritage. India being a culturally
diversified country, has a lot of cultural heritage monuments and temples. The tourist places in
India speak dimensions of local culture and their social life. Tamil Nadu which is the third
largest state in India, possess wide-ranging culture and they are depicted in the ancient
monuments, temples and the festivals celebrated in the temples and villages.

Madurai which is called as the ‘Athens of the East’ is one of the important cultural
centre of Tamil Nadu. Madurai is known as the ‘Temple city’ due to the presence of a large
number of temples in the city. And for this reason, many tourists from within the country and
abroad visit the place each year. The most important temple in Madurai is the Meenakshi
temple. The temple has a 1000 pillars hall, 14 towers with remarkable art, architecture and
paintings. Thirugnanasambandar, the Hindu Saint has mentioned the temple in his songs which
goes back to the early 7™ century. It is one of the oldest cities in India and is popularly called
‘Thoonga Nagaram’ meaning the city never sleeps, on account of the active night life.

The city presents a combination of vibrant celebrations of festivals, traditional beliefs and
customs with a slight spark of modernity. The culmination of cultural legacy of Madurai can
be witnessed in the festivals celebrated with absolute gusto and enthusiasm every year. The
major festivals celebrated in Madurai include Pongal, Jallikattu, Chithirai festival, Festival of

the Cradle, Avanimoolam festival, Float festival, Dance festival etc. This paper tries to bring
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out the festivals celebrated in Meenakshi Amman Temple. Apart from regular activities
festivals introduce the visitors our cultural heritage. In Meenakshi Amman temple, in every
Tamil month, a specific festival is celebrated and throughout the year some sort of festival is
celebrated here. This paper tries to present a detailed account of the festivals celebrated in
Meenakshi Temple.

Keywords: festival, festival tourism, cultural tourism, heritage.
Introduction

Travel for religious purposes assumed significant in all parts of the world. The practice
of travelling for religious reasons, going on a pilgrimage for example, became a well
established custom in many parts of the World. Travel was dominated by religious motivations.
Religion is a great unifying force. Pilgrimages strengthen religious bonds. The religious tours
and trader’s voyages contributed to geographical unity, assimilation of people, integrity and
prosperity of the nation.

In the Indian context, tourism is not intended only for pleasure[1]. Religion and
economy were also important factors. In Indus valley civilization, travelling to distant land was
found and some inscriptions from Egypt, Mesopotamia indicate trade relations between Indus
valley civilization and contemporary western civilizations. Rigveda provides enough
knowledge about pilgrimages, travelling for trade, adventurous tourism just like hunting
expeditions.

The Mahakavyas provide vast knowledge of adventurous, hunting, educational tours
etc. Some important places famous for pilgrimage are also mentioned in the Puranas.
According to the Matsya Purana Kasi was famous tirtha and favourite of Lord Siva. In the
Mauryan period, the accounts of Kautilya, Megasthenes and inscriptions of Asoka provide a
lot of evidence about tourism, maintenance of roads and law and order. Fahien, Huen — T —
sang described the rituals, ceremonies and festivals as instrumental in promoting tourism. Later
on, the Gupta, Chalukya and Pallava arts gave boost to pilgrimage in ancient India.

In South India, Cheras, Cholas, Pandyas, Nayaks, Pallavas also added their contribution
to the glory of art and architecture. Traditionally visitors came to India primarily for its ancient
culture and way of life. But in the 80s the profile changed as India became an all season
destination.  The government is also proposing to capitalize on the ever increasing demand
for conventions. Introduction of modern technologies brought a lot of changes in tourism and
nowadays tourism is mentioned as an industry. Private and Government organizations play a
vital role in further development of tourism. Because of the increasing and varied interests of

the tourists, tourism took various dimensions like Eco tourism, Medical tourism, Adventure
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tourism Rural tourism, Heritage tourism, Cultural tourism etc. Festivals attract more foreigners
towards the temples and monuments. Festivals speak the cultural and social life of the people.
Festivals are of various types on the basis of their motive and uniqueness. Religious festivals,
art festivals, film festivals, food festivals, seasonal and harvest festivals.

This paper tries to bring out the festivals celebrated in Madurai, Meenakshi Temple,
Tamil Nadu in detail, because temples, historical monuments and festivals speak the cultural
history of the people.

Madurai is one of the oldest cities in India and in the world. Madurai is the city of mother
Meenakshi. It was the capital of the Pandyas of Ancient Tamilaham.

Ptolemy described it as an “Emporium of the South”. For centuries before Christ,
Madurai had trade links with Greece and Rome and some other old cities abroad. In Kautilya’s
Arthasastra (4™ century B.C) it says that Madurai was famous for its textile products and pearls.

Legend says that Lord Siva appeared in the dream on the then King, Kulasekhara Pandya.
The king was amazed to see drops of nectar, “Madhu”, falling down of earth from Lord Siva’s
matted hair. The “Madhu” was so sweet that the place where it fell came to be known as
“Madhurapuri” which in course of time became “Madurai”.
Tamil and Greek documents record its existence from the 4" century B.C. Being in
the heart of Tamilnadu, Madurai has fostered Dravidian and Tamil Culture.

The Muslims invaded Madurai in the 14" Century. Later it came under the rule of the
Nayaks of the Vijayanager Empire. Among the Nayaks, the rule of Thirumalai Nayak,
remembered him as the Maker of “Modern Madurai”.

Under the Vijayanager rulers Madurai improved well. They built many temples, palace,
etc. and the Nayaks who followed the Vijayanager, not only preserved the work of the earlier
kingdoms, but also enriched their traditions
The Meenakshi Temple

Sri Meenakshi Temple is one of the greatest temples of South India. It is situated in the
heart of the city of Madurai. The city is planned around the temple and the streets around the
temples are named in the names of Tamil months. The construction of Sri Meenakshi Amman
Temple goes back to 2000 years ago. This is a twin temple one is dedicated to Sri Meenakshi
and the other to Lord Sundareswar[2]. Here there is a custom that people visit Lord Meenakshi
first and then go to Lord Sundareswar. Goddess Meenakshi is the main deity of the temple.

There are four main entrances. There are eleven gopurams at Madurai temple. The largest

and the most beautiful of them is being the southern doorway. Taken singly, this is considered
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to be the most impressive of the structures belonging to the Meenakshi temple. The structure
of the temple is magnificent and it contains several unique features.
Thousand Pillared Mandapam

This store house of art was built in 1569 by Dalavoi Ariyanatha Mudaliyar. This
mandapam is 250 feet long and 240 feet broad. This is filled with artistic beauty, now it is an
art gallery. It also houses musical pillars inside[3].

There is a big Ganesha idol in this temple which is considered to be a special one. The
temple is a store house of small shops of bangles and other special articles. People in and around
Madurai especially the rural population often visit the temple and get blessings of goddess
Meenakshi and Sundareswarar[4].

Festivals of Madurai
Chithirai Festival (Chithirai Month - April)

Chithirai festival attracts lakhs of pilgrims in and around Madurai. People who are
settled in foreign countries and other states visit Madurai for attending this festival. It is
celebrated for 12 days during the Tamil month of Chitrai (April in the English calendar) and
begins with the flag hoisting on the first day. This is a local festival which brings the people in
and around Madurai together. This flag remains as such till the festival ends. During the festival
time the deities namely Meenakshi and Sundareswarar were brought in various chariots namely
vahanams like Anna Vahanam, Kamadhenu vahanam or Kailasa Parvadham, Thanga Pallaku
(Golden palanquin), Vedar Pari Leelai or Thanga Kuthirai Vahanam, Vrishaba Vahanam and
Yaali vahanam. The next dayj, it is the Pattabishekam or coronation of Meenakshi, since she is
the daughter of the Pandya king of Madurai.

Dikvijayam:

Meenakshi Amman is crowned as the queen of Pandya kingdom by her father. She had
the most prominent war skills which made her even more powerful. After Dikvijayam
Thirukalyanam that is Divine marriage celebration starts.

Meenakshi Tiukalyanam is the wedding celebration of Meenakshi Amman and Lord
Shiva in Madurai. This is the most important occasion of Chithirai festival. The people in
Madurai treat this occasion as their own home function, like their daughter’s marriage. All the
people attend this wedding ceremony and change their Mangal Sutra in front of the deities.
The next day of the Thirukalyanam, Chariot Festival is conducted which is a big event at
Chithirai Thiruvizha. Lord Sunderaswarar and Meenakshi will come to see their devotees in a

very grandly decorated chariot. The scenic beauty of the King and Queen of Pandya dynasty
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will be a splendid sight to see. Thousands of people will gather in the streets of Madurai to pull
the chariot and to witness the celebration.

The next day after the chariot festival is the festival of Alagar celebrated, that is called
Ethir Servai. Lord Kallalagar starts from Alagar kovil in the form of Kallar to attend the
marriage of his sister Meenakshi and he reaches Madurai on Pournami (Full Moon day). This
event is organized for welcoming Lord Alagar to Madurai by the residents of the city. People
of Madurai welcome the Deity in a grand manner in their respective mandapas. Each
community and region has their own mandapas and from that mandapas they offer a grand
welcome to Azhagar.

Alagar Vaigai Eluntharulal

This marks the end of the grand annual celebration of Chithirai Thiruvizha. Only after
the sacred marriage of Madurai Meenakshi Amman with Lord Shiva, her brother Alagar arrives
at Madurai. Lord Alagar comes from Alagarkoil to Madurai in Golden Horse vahana slowly
crossing the risky scenarios through the forests. When reaching the vaigai river bank, he hears
that the marriage is over and so he gets infuriated. As a consequence, he returns to Alagarkovil
delivering all the gifts which he bought to Meenakshi and Sundereswarar. This historical event
is re-enacted in a mandapam in the middle of river vaigai at Chithirai festival. This festival
attracts lot of rural people in and around Madurai. They offer various poojas and ceremonies
to Azhagar and the scenario in Madurai on that day reminds the rural practices and their life
style. The colour of dress that Azhagar is wearing during his entry into vaigai river also have
significance.

Dasavatharam event is conducted in Ramarayar Mandapam in the Northern part of
river Vaigai. The idol of Lord Vishnu will be shown in all the ten incarnations in an outstanding
manner at Chithirai festival.

Poopalaku

After the Dasavatharam festival, in Meenakshi Amman temple, Lord Alagar is brought
in a palanquin decorated with sweet smelling flowers. It is a tradition and custom followed by
the devotees in order to show their reverence in welcoming the lord. With that Poopalaku the
festival of Chithirai or Kallazhagar festival comes to an end. During this festival the whole city
is decorated and all people are filled with happiness. It is a cultural festival where the culture
of the society is depicted in each and every activity of the festival. Thus comes to the end of

the Chithirai festival.
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Month of Vaikasi (May)

The spring festival is hosted for ten days during this month. The Lord and Goddess
proceed to the New Mandapam stay there and returned in procession. On the day of Moola star,
the procession of 63 Saints is conducted in the morning and at night Thirugnanasambandar is
taken in procession.

Month of Aani (June)

Oonjal festival is conducted for ten days during this month. On the 10th day, the triple
fruit pooja is performed. Abhishekam is performed for Sivakami Amman and Arulmighu
Nadarajar on the day of Uthiram. The Panchasabha Nadaraja Moorthy is taken out in
procession along the Masi streets.

Month of Aadi (July)

The Aadi Mulaikottu festival is celebrated for 10 days during this month. The festival
is confined to only Amman, who is taken in procession along Aadi streets.
Month of Aavani (August)

The Aavani festival is conducted for 18 days. During this festival the deities are taken
in a procession around the four chithirai streets. A total of twelve ‘Thiruvilayadals’ (stories
centering on various events in the lives of Lord Shiva’s devotees) are performed.

Month of Purattasi (September)

The Navarathri festival is celebrated for Amman in a grand manner during this month.
Amman appear every day and bless the devotees at the "kolu mandapam’ in Amman Shrine.
The entire temple complex is decorated in colour lamps and the dolls would be arranged in a
manner to find a niche in the hearts of the devotees.

Month of Ayppasi (October —-November), Karthigai (November —December)

Kolattam festival is celebrated.

Month of Margali (December —January)

Thiruvathirai — Arudhra Dharsan Festival and Thiruvembavai and Thiruppavai
Festivals are celebrated.

In the month of Thai (January - February) Thepporstavam is performed in Arulmigu
Meenakshi Sundareswarar temple.

In the month of Masi (February — March) Masi — Mandala utsavam for 48 days is
celebrated.

Summer vasantham festival is celebrated in the month of Panguni (March — April).
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The festivals celebrated in the temple shows the cultural life of the people. They consider each
and every festival as their way of life rather than a function celebrated in the temple. That much
association is seen between the temples, festivals and the culture of the people.

Conclusion

Indian culture, often labeled as an amalgamation of several cultures, spanning across
the Indian subcontinent and has been influenced by history that is several millennia old. Many
elements of India's diverse cultures, such as Indian religions, yoga and Indian cuisine, have had
a profound impact across the world.

The Sanatan Dharma of India is the biggest attraction worldwide. India is the
fountainhead of the civilization, the leader of knowledge and epitome of philosophy which led
to achieve inner peace. There are 32 World Heritage Sites in India out of which 25 are Cultural
Sites. Madurai Meenakshi Amman temple which is constructed more than two thousand years
ago, explains the rich culture of the Tamils, through its daily Poojas and festivals. All the
festivals celebrated here elaborately depict the cultural and social life of the people. Legendary
works of great Saivite poets are enacted in the festivals. Chithirai festival and Jallikattu unites
people of different regions and different countries. So festivals not only depict the culture of
the people it also has a lot of tourism significance. Madurai as a cultural tourist centre provides
our indigenous culture in the form of worshipping, religious and social festivals.
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EFFECTS OF A 12-WEEK YOGIC EXERCISE PROGRAM ON BODY
COMPOSITION OF COLLEGE LEVEL OBESE WOMEN
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Abstract

The purpose of this study was to investigate the effect of yogic exercises program on
body composition among college obese women. To achieve the purpose of the study, thirty
obese women were randomly selected as subjects from Seethalakshmi Ramaswami College,
Tiruchirappalli. The age of the subjects is ranged from 20 to 23 years. The subjects selected for
this study were divided into two groups of fifteen subjects each. The experimental group |
underwent yoga training and group Il acted as control group. The Analysis of Covariance
statistical technique was used to test the adjusted mean differences among the treatment groups.
The experimental group had achieved significant improvement on body composition when
compared to control group.

Keywords: Yogic, Body Composition, Obese women.

Introduction

Obesity is a chronic state of being overweight. It’s a life threatening condition and
current research has shown that obesity is the leading cause for the increased health threats of
those persons of the developed world. What worse is, over two third of the industrialized
world’s population is suffering from obesity and that’s putting them in greater health dangers.
Everyone desires good health and it is the ultimate objective of those who want happiness in
life. Each and every one has to follow good health practices in the routine life. Minor health
disorders are quite common to all. In the case of major health problems, the precautionary
measures are plenty. Some people control their diseases like blood pressure, diabetes, acidity,
asthma etc., by taking medicines regularly. But such practice does not in any way completely
eliminate the health disorders. On the other hand, it leads to several other adverse health
problems (Gillette & Elseman, 2003)(1).

The women of today’s world are very much busy with their hectic schedules; the present
professional world has drowned them neck-deep within the stressful conditions of the
professional life. They are off late lacking energy, vitality of mind and fun. One of the most
simple and effective ways to achieve their desire can be practicing Yoga. Going through a mere
fitness itinerary, that is, going to a gym or practicing diet is not the correct path, as they do not
always guide one to the right path. But doing some easy exercises or yoga can really impart
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upon great spirit to their mind and soul. Yoga works on both the mind and body. It makes one
strong both physically and emotionally to handle the challenges of life. Yoga practice provides
natural relaxation which is not available with any other exercise. A yoga exercise stimulates all

the body organs and endocrine glands (Pradhan, 2008)(2).

Review of Literature

Larcher, N. (2023) “Effects of a 12-Week Plant-Based Diet Program on Obese and
Overweight Adults in Rural Michigan”. The aim of the study was to investigate how a WFPBD
will affect overweight and obese persons living in northern Michigan. The study's primary
objective is to determine whether a 12-week online programme on a plant-based diet would
improve participants' body mass index (BMI), waist circumference (WC), blood pressure (BP),
fasting blood glucose (FBG), and serum lipid levels in this population. It also seeks to ascertain
whether their self-efficacy and intake of plant foods would also improve after the WFPBD. A
quasi-experimental one-group pre-test-post-test design was utilized for this study. The study's
findings suggest that any shift in a WFPBD's direction is beneficial and may be linked to a
lower risk of obesity and chronic diseases(3).

Kadam, Govind K., et al (2023) "Effect of 12-Week Yoga Asana On Basal Metabolic
Rate Of Young Female Athlete. The intent of the study was to find out the impact of 12-week
yoga asana on young female athletes' basal metabolic rate. For the current study, 30 female
athletes with ages ranging from 19 to 21 were chosen as subjects. Group A and B participants
received 12-weeks of yoga asana instruction to examine the impact. By using a paired t-test,
the significance of the difference was evaluated for the basal metabolic rate. The study found
that young athletes' basal metabolic rates significantly improved after practicing yoga poses for
12 weeks, as evidenced by changes in body mass index (BMI), waist and hip circumferences,
fat-free mass, total cholesterol, high-density lipoprotein, and fasting serum leptin levels(4).
Methods

The purpose of this study was to investigate the effect of yogic exercises program on
body composition among college obese women. To achieve the purpose of the study, thirty
obese women were randomly selected as subjects from Seethalakshmi Ramaswami College,
Tiruchirappalli. The age of the subjects is ranged from 20 to 23 years. The subjects selected for
this study were divided into two groups of fifteen subjects each. The experimental group |

underwent yoga training and group 11 acted as a control group.
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Statistical Procedures

The Analysis of Covariance statistical technique was used to test the adjusted mean
differences among the treatment groups.
Results and Discussion

Table 1: Computation of Mean and analysis of Covariance of body composition of
Experimental and Control Groups

Experimental | Control | Source of | Sum of df Mean =
Group Group | variance | squares square

BG 1.16 1 1.16

Pre test mean 30.32 30.71 0.36
WG 89.88 28 | 3.21
BG 15.98 1 15.98

Post test 29.10 30.56 7.33*
mean WG 61.12 28 2.18
: BG 11.78 1 11.78

Adjusted post| g 30.46 8.35+
mean WG 3830 | 27| 141

* Significant at 0.05 level
Table value for df 1 and 28 was 4.20 Table value for df 1 and 27 was 4.21

The above table indicates the adjusted mean value of body composition of experimental
and control groups were 29.20 and 30.46 respectively. The obtained F-ratio of 8.35 for adjusted
mean was greater than the table value 4.21 for the degrees of freedom 1 and 27 required for
significance at 0.05 level of confidence. The result of the study indicates that there was a
significant difference among experimental and control groups on body composition. The above
table also indicates that both pre and post test means of experimental and control groups also
differ significantly. The pre and post mean values of body composition of both control and
experimental groups are graphically represented in the Chart -1.

Chart 1: Graph of Body Composition of Experimental and Control Groups
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Conclusion

Yoga helps in physical and mental development also promotes the social and emotional
well-being. The present study demonstrated that Effects of a 12 week Yogic exercise program
on body composition of college level obese women. The findings of the present study
demonstrated the experimental group had achieved significant improvement on body
composition when compared to control group. Regular practice of yoga may be helpful to
develop physical fitness, health, and help them to maintain disease free lifestyle and body

composition, which in turn develops personality to become a good citizen in future.
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Abstract

Retention of employees is an important function of the HRM. Employee retention is a
process in which the employees are encouraged to remain with the organization for life time
or maximum period of time. Employee retention is beneficial for the organization as well as
the employee. They are not the ones who don’t have good opportunities in hand. As soon as
they feel dissatisfied with the current employer or the job, they switch over to the next job. It
is the responsibility of the employer to retain their best employees. If they don’t, they would
be left with no good employees. A good employer should know how to attract and retain its
employees. Most employees feel that they are actually paid. Pay is defined as the wages,
salary, or compensation given to an employee in exchange for services the employee performs
for the organization. Pay is more than “dollars and cents; it also acknowledges the worth and
value of the human contribution. What people are paid has been shown to have a clear, reliable
impact on turnover in numerous studies. Employee comprises the most vital assets of the
company. In work place where employees are not able to use their full potential and heard and
valued, they are likely to leave because of stress and frustration. In a transparent environment
while employees get a sense of achievement and belongingness from a healthy work

environment.

Keywords: Employer retain, Payment, Healthy work environment
Introduction

Employee retention is simple to understand, but at the same time it can be difficult to
achieve. Knowing what employees want and need is a step in the right direction. Managers
must acknowledge and accept that they are accountable for managing the factors within their
control to help to retain their most valued employees. The performance of employees is often
linked directly to quality of work, customer satisfaction and increased product sales and even
to the image of a company. Whereas the same is often indirectly linked to, satisfied colleagues
and reporting staff, effective succession planning and deeply embedded organizational

knowledge and learning.
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Employee retention in an organization issues such as training time and investment, lost

knowledge, insecure employees and costly proposition for an organization.

Three R’s of Retention
1. Respect
It is esteem, special regard, or particular consideration given to people. As the pyramid
shows, respect is the foundation of keeping your employees. Recognition and rewards
will have little effect if you don’t respect employees.
2. Recognition
It is defined as “special notice or attention” and “the act of perceiving clearly.” Many
problems with retention and morale occur because management is not paying attention
to people’s needs and reactions.
3. Rewards
It is the extra perks you offer beyond the basics of respect and recognition that make it
worth people’s while to work hard, to care, to go beyond the call of duty. While rewards
represent the smallest portion of the retention equation, they are still an important one.
Objectives of the Study

v To study the Organizational factors influencing Employee Retention Strategies.
v" To find the individual factors leading employees to leave the Organization.
v" To examine the necessary conditions to retain the employees.

Research Methodology

Research methodology is the specific technique used to identify, select, process and
analyse information about Employee retention and to solve the research problems
systematically. It is a descriptive study. Both primary and secondary data were collected for
the study. Primary data were collected through questionnaire and secondary data were collected
from books, magazines and websites. The questionnaire were distributed among 100

respondents selected on the basis of convenient.

Need for the Study
This study emphasises employee retention strategies as a predictor of business
performance as opposed to technology, as well as the degree to which individuals appreciate

and believe in what they do. In addition, the study focuses on employee turnover and its
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reasons. The potential for expansion and the value of the employee offer are also examined.
Review of Literature
According to Armstrong Employee retention is the ability of an organization to retain

its best employees and hence, maintain a lower turnover.

Hausknechtet al, (2009) discovered in a research that compensation and benefits

contribute to retention.

Goulet and Frank (2002) conducted a research in which organizational commitment
in public, non-profit and profit sectors were studied and it was discovered that the workers
from the profit sector was the most committed to their organization and next committed was
non-profit and finally the public sector employees. Due to extrinsic and intrinsic motivation,
the employees from the public & non-profit sectors were anticipated to have high

organizational commitment but the study resulted against the expectation.

Company Profile

Maruti Suzuki India Limited, formerly known as Maruti Udyog Limited, is an
automobile manufacturer in India. NEXA is Maruti Suzuki’s premium sales channel. It marks
the first initiative by an automobile company to go beyond selling cars and create a
differentiated retail experience for its discerning customers. Launched in 2015, NEXA’s
philosophy creates. Inspire drives its endeavour to create inspiring experiences through its
premium cars, innovative technologies and lifestyle experiences. Today, NEXA has a diverse
range of premium cars that caters to every taste. The S-Cross was its debutant offering, which
now has over one lakh customers. It was followed by the bold premium-hatchback, Baleno, the
leader in its segment with over 7 lakh sales. Next came the tough Ignis, which marked NEXA’s
entry into the compact urban SUV segment. NEXA then welcomed the Ciaz into its family,
offering sophistication to the aspirational and evolving customer. The most recent addition is
the XL6, which has struck the right chord with customers, offering the style and comfort they
seek. Beyond it showrooms, NEXA has created an exclusive world for those who value the
finer things in life. Through its properties - NEXA Music, NEXA Lifestyle and NEXA
Journeys, it offers premium and inspiring experiences, and in the process has evolved into a
lifestyle brand. In just a period of 5 years, NEXA’s customer base has grown to over 1.1
million. It is the third-largest automobile channel in India, in terms of sales, and has a network

of over 370 showrooms across more than 200 cities.
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Data Analysis and Interpretation

Chart 1: Age

2%

W 18-24 years

m 2nd Qtr

W 35-44 years

H Above 45 years

Source: Primary data

The above chart shows that 64% of respondents are between the ages of 18 and 24, 18%
are between the ages of 25 and 34, 16% are between the ages of 35 and 44, and the remaining
are over 45.

Chart 2: Implementation of Three R’s

3%

B Never

B Sometimes

= Most of the

times

H All the time

Source: Primary data

The chart indicates, 58% of respondents believe that implementing the three R's will increase
employee retention, 26% believe that it will increase employee retention most of the time, 13%
believe that it will increase employee retention all of the time, and 3% do not believe that it
will increase employee retention all of the time.
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Chart 3: Retain Employment

Source: Primary data

The chart implies that 26% of respondents are interested in salary, 24% are interested
in others, 18% are interested in career advancement opportunities, 16% are interested in
challenging work, 12% are interested in employee benefits, and 4% are interested in

supervision/management.

Table 1: Approach of Management during Retention

S.NO MANAGEMENT % OF RESPONDENTS
1 Excellent 26
2 Good 58
3 Average 16
4 Fair -
Total 100

Source: Primary data

The above table shows that,58% of respondents said the approach of management

during retention was good, 26% said excellent, 16% said average, and none said fair.
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Chart 4: Retention in Same Company

36% 40%

Compensation
P Job security

Rewards . .
recogntion Relationship

Source: Primary data
The above chart shows that 40% of respondents said rewards and recognition, 36% said
job security, and 12% said both compensation and relationship help to retain in the same

company.

Chart 5: Additional Benefits other than Salary

6%

Source: Primary data

The above chart implies that 76% of respondents agree, 18% are neither agree nor
disagree, and the remaining 6% disagree with the additional benefits.
Findings

» 64% of the respondents are belongs to the age group between 18-24 years
> 58% of the respondents are said sometimes there will increase employees retention by

the implementation of three R’s (Recognition, Reward and Respect).
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26% of the respondents are employed with this company only for salary.
58% of the respondents said that the approach of management during retention is good.

40% of the respondents retain in the same company it only because of their job security.

vV V V V

76% the respondents are agree with the additional benefit other than wages will present
them from leaving the organization.
Suggestions
To the company

» Provide training to employer so that they get better knowledge, skills and attitude.

» The organization must give proper renunciation to the employer in order to retain them

for long period of time.

» The employers are feeling over burden towards the workload. The organization must
focus on their smooth workload to reduce the stress on the employees.
The relationship between employees and management has to improve.
Reward the employees in terms of bonus incentives according to their performance.
Provide proper job the rotation to motivate the employees.
Provide employee with work schedule which are flexible enough to shoot their needs.

The management has to discuss career anchor to the employees in the organization.

YV V V V V V

From this the management can retain their employees and develop the future plan of
the company.
Conclusion

According to study, retaining employees is essential to the long-term health and
prosperity of the company. Human resource managers unabashedly concur that keeping the
best personnel leads to the best teamwork, customer satisfaction, product sales, goodwill for
the company, etc. The goal of employee retention techniques is to enhance employee morale
and increase employee satisfaction for the greatest possible employee retention. The personnel
must have access to certain equipment and tools. By inspiring employees, we can help them
work enthusiastically and fully, and by speaking or listening to them, we can learn more about
their needs. It supports the business enterprise of the corporation. The three R's, then
Recognition, Reward, and Respect are crucial in the process of retaining employees.
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CLASSIFICATION TECHNIQUES

R. Devi
Department of Computer Science, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract
Data mining is a key step in the KDD (Knowledge Discovery in Database) process in
voluminous databases, in which intelligent methods are applied to extract patterns. Breast
cancer has become a major cause of death among women especially in developed countries.
The most effectiveway to reduce breast cancer deaths is early detection. Doctors can use it to
differentiate between infected and non infected breast tumors without the need for surgical
biopsies when making an early diagnosis with the available accurate and reliable diagnostic
procedures. The characterization of breast tumors has been an important issue for many
years. This research work studies several data extraction techniques in breast cancer (BC)
detection. The purpose of these predictions is to assign patients to both groups, benign and
non-benign or cancerous "malignant." The purpose of this proposed work is to improve the
diagnosis and prediction of BC by applying data extraction techniques by creating a novel
algorithm to improve the breast cancer detection with the application of data mining
techniques. Experiments have been performed on computed tomography images of breast
cancer. The results of the proposed experiments are evaluated using metrics: sensitivity,
specificity, and classification.
Keywords: Classification, Cancer Analysis, Malignant, Detection
I. Introduction
Cancer is a major public health problem in today's world. According to the
International Organization for Health Research International Agency for Research on Cancer
(IARC), 8.2 million people died of cancer in 2012, with an estimated 27 million new cases.
2030. BC is one of most common type of cancer among women. Detection and diagnosis of
BC can be achieved by imaging procedures such as mammography (X-ray), magnetic
resonance imaging, ultrasound (ultrasound) and thermal. Images for cancer detection have
been studied for more than forty years. However, if cancer does exist, biopsy is the only
method that can confidently diagnose. Among the biopsy techniques, the most common are
fine needle aspiration, needle aspiration biopsy, vacuum assisted biopsy and (open) surgery
(SOB). This process involves collecting cell or tissue samples, fixing them on a glass

microscope slide, followed by staining and microscopy.

188



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

This paper proposes a novel hybrid algorithm to characterize different levels in malignant
breast cancer tissue slice image pattern. Unlike most other research studies cell populations
from the high magnification imaging were studied. The ratio of image is applied to derive the
diagnostic routine clinical practice based on the degree of the organizational part of the
structure. Before classification, several texture features are extracted from each histology
images based on the correlation of pixels from the statistical analysis. After each
classification performance is compared to the results.

The paper is organized as follows: Section II elaborates on image classification techniques
proposed in past, Section III describes the issue handled, Section IV describes the
methodologies adapted to solve the issue, Section V explains the novel hybrid algorithm,

Section VI discusses the experimental results and the last section concludes the paper.

I1. Literature Survey
Anitha, V and others, the main idea in a large number of previous studies related to any
classification method is to improve the accuracy of classification. The real need is to achieve
better classification accuracy by extracting a collection of more relevant features after
dimension reduction. There is a balance between precision and the number of feature sets.
Therefore, thepurpose of this study was to implement discrete cosine transform (DCT) in
several types of brain tumor images. Later,sequentially, apply the K-means algorithm to
DCT coefficients used to group feature sets. In this study [1], the grouping information is
proposed as a fine feature set and classified using a support vector machine (SVM)
Akhila E. and others, Digital image processing is relevant because several techniques such
as magnetic resonance imaging, computed tomography, laparoscopic and endoscopic surgery,
and cancer diagnostic tools are currently used. This paper proposes an image segmentation
method based on fuzzy restriction between regions. The result of this segmentation technique
is then analyzed for detecting the influence of tumors and cancer [2].
Rangaraj M. propose a metric based on the image edge contour region that characterizes the
transition of the density of the region of interest (ROI) along the normal to the ROI in each
extreme pixel. It studied the possibility of acuity to quantify the sharpness of tumor
boundaries and proposed its application to distinguish between benign and malignant
mammography tumors. In addition, it studies the complementary use of various form factors
based on ROI form, such as compactness, Fourier descriptor, momentum statistics and chord
length to distinguish between restrictive tumors and tumors with arteries [3].

Levente Ficsor, and others, uses Thirty-eight cell count Morphometric based parameters
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were determined in cells, glands and superficial epithelium. Fourteen tissue cell count
parameters based on tissue compartmental relationships were also calculated. Leave-one-out
discriminant analysis was used for classification of the samples groups. The most
discriminatory parameter is the proportion of cells in the gland and the entire slide, the

proportion of biopsies / gland surface. These differences lead to a general accuracy of 88%.

III1. Problem Description
The purpose of this study is to investigate the classification accuracy of three different

pattern recognition techniques in the image characterization of breast cancer at different
malignant degrees (grades I to I1I). Compared to most other studies based oncell-group high-
magnification image analysis, this study uses x100 to increase routine clinical practice to
obtain diagnostic levels based on tissue section structure. Before classification, this work is
based on the statistical analysis of pixel correlation to extract texture features from each
histological image. In this work three different pattern recognition techniques to study the
accuracy of different classifications of breast cancer image features in tissue sections while
most other studies were based on large magnified image analysis cell populations.
After obtaining the best combination of image features, the performance of each classifier is
compared to each other. The best classifier is capable of producing nearly 90% of the general
classification accuracy. The key differences and summary of the work in this study can be
compared below with previous similar studies:

» A low-frame frame-to-frame texture analysis was studied, in contrast to other studies in each
core that focused on morphology and texture appearance.

» Materials that are routinely stained with hematoxylin and eosin, as opposed to FNA cytology
materials,

» The accuracy of the prediction is obtained by an external cross-validation method that can be
used to estimate the performance of the system to generalized unknown data, in contrast to
the internal methods implied by other studies that can introduce. There is a bias in the

classification results.

IV. Methodology
A. Unsupervised Learning
In machine learning, unsupervised learning refers to the problem of finding out
hidden objects’ structures in unlabeled data. Since the example given to the trainee is not

marked, there are no errors or reward signals to evaluate the potential solution.
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Unsupervised learning seems to be much more difficult: the goal is to learn how to do
something that we don't tell you how to do. In fact, there are two ways to learn without
supervision. The first method is to Teaching agent, not through classification, but using a
reward system to express success. Keep in mind that this type of training is usually
appropriate for the framework of decision-making, because the goal is not to generate a
ranking, but to make a decision that maximizes rewards. In the real world, agents can be
rewarded for performing certain operations and punished for doing others.
. K-Nearest Neighbor Classifier

In pattern recognition, the nearest neighbor algorithm (KNN) k is a method based on
object classification to train samples that are closest to the feature space. KNN is the simplest
and simplest of them straightforward data extraction techniques. It is called a memory-based
classification because the training examples must be in memory at runtime. When continuous
attributesare involved, the difference between the attributes is calculated using the Euclidean
distance. If the first instance is (al, a2, a3... an) and the second instance is (b1, b2, b3... bn),

the distance between them is calculated by the following formula:

Ve —b )2+ @ —b )2
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A major problem when it comes to the Euclidean distance formula, the frequency of large
values floods to a minimum. For example, in a heart disease record, cholesterol
measurements vary between 100 and 190, while age measurements vary between 40 and 80.
Therefore, the effect of measuring cholesterol will be greater than age. To overcome this
problem, continuous attributes are normalized so that they have the same effect on the
distance metric between instances.
KNN usually handles continuous attributes, but it can also handle discrete attributes. When it
comes to discrete attributes, if the values of the two instances a2, b2 are different, then the
difference between them is equal to one, otherwise it is equal to zero.
. Support Vector Machines (SVM) Classifier

Recently, vector machines have received particular attention as a classification

method. SVMs generally provide better classification results than other widely used pattern
recognition methods, such as maximum likelithood and maximum likelihood neural network
classifiers.
Therefore, SVM is very attractive for the classification of data obtained by remote sensing.

The SVM method attempts to find the best separation hyper plane between classes, with an
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emphasis on training cases at the edge of class descriptors. The complete representation of
the support vector machine can be found in several publications. Here, the basic principles
will be presented and then their implementation and application to Object Based Image
Analysis will be evaluated.

The goal is to search for the hyper plane that leaves the maximum margin between classes. In
order to find a super optimal plane, a support vector must be defined. The support vectors lie
on two hyper planes which are parallel to the optimal and are given by:

w- Xi + wo==1 (2)
If a new ratio of super parameters w and w0 is made, the margin can be expressed as 2 /Iwl.

The optimal hyper plane can be found by solving the following optimization problem:

Minimize ; [lwll? (3)

Subject to yi(w- xi+ wo)—-1>01=0,1, ... N

D. PNN Algorithm
Probabilistic neural networks are primarily classifiers. NNP use a supervised training
set to develop a probability density function in the pattern layer. This is a model based on
competitive learning, in which "winner needs all attitudes" is based on the core concept of
multivariate probability estimation. Probabilistic networks (PNN) have a similar architecture
but a fundamental difference to the general regression neural network (GRNN). The general
regression neural network performs regression, in which the target variables are continuous,

and the probabilistic networks are classified, where Objective Variables are classified.

V. Proposed Novel Hybrid Algorithm

The proposed work hybrid algorithm, applies a hybrid approach (KNN-SVM) for the
image classification. In the training stage, the SVM is utilized to reduce the training samples
for each of the available categories to their support vectors (SVs). The nearest centroid
classifier approach is combined with the SVM. NC-SVM provides the accurate image
classification as better performance than K-nearest neighbor. Even though the nearest
neighbor and support vector machine involves high effective classification at individual
works they are combined to produce more accurate segmentation.

There are two categories of data points which have been mapped into the vector
space, represented by —circlel and —squarel respectively. Based on the optimal separating

hyper-plane can be constructed by maximizing the margin of d1 + d2. After identifying the
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SVs of each of the features, the rest of the training data points could be eliminated. On the
classification stage, the optimal separating hyper-plane is discarded since its role in making

the classification decision has been replaced by the distance function.

The Algorithm

Input: MRI Breast cancer image dataset

Output: Measure the threshold to predict tumor.

Step 1: Calculating the distance of input record from all training records

D21k = (xk-vi)T(xi-vi),1 <i<c, I1<k<N

Step 2: Arranging training records based on the distance and selection of K-nearest neighbor
Step 3: Using the class which owns the majority among the

K-nearest neighbors

Step 4: measuring the similarity between two instances with n attribute values.

Dist (A, B) > 0 and Dist (A, B) =0 iff A=BDist(A,B) = Dist(B,A)

Dist (A, C) <Dist (A, B) + Dist(B,C)

Step 5: Measured input distance pixel information moved to SVM algorithm

Step 6: Given a training set of instance label pairs (xi,yi),i=1,...,] where xi €Run and y€(1,-1)
1, the SVM require the solution ofthe following optimization problem.

Step 7: Min w, b, £1/2w'w + ¢ £ '=lel

Step 8: Subject to yi(w O (xi) +b)>1-¢!, £>=0.

Step 9: Furthermore, k(xi,xj) =0 (xi) O (xj) is called the kernel functions.

Step 10: if(k(xi,xj))<3) = {xi*x; linear (yxixj+coeff)d polynomial Exp (-y|xi-xj|2) RBF
Tanh (yxixj+coeff)sigmoid} endif

Step 11: The SVM is the maximum margin hyper plane that lies in some space.

Step 12: The kernel is then modified in data dependent way by using the obtained support

vectors. The modified kernel is usedto get the final classifier.

VI. Experimental Results
A. Image Preprocessing
Pre-treatment plays an important role in any CAD system. The image pre-processing
stage is necessary to improve image quality and make the feature extraction stage more
reliable. The Wiener filter attempts to construct the best estimate of the original image by
applying a small mean square error constraint between the estimate and the original image.

Wiener's purpose filter is to minimize the mean square error. Wiener filter can handle
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degraded functions and noise. According to the degradation model, the error between the
input signal f(m,n) and the estimated signal f(m,n) is given by:

E(M,N)=F(M,N)-F(M,N) (1)
Square error is given by

[F (M, N)-F (M, N)] * 2)

Mean square error is given by
E{ [F M,N)-FOM,N)I*} (3)
Wiener filters are a class of optimal linear filters that occupy a linear estimate of the
preferred signal sequence of another correlation sequence. It provides the best way to reduce
the noise component in order to provide the best reconstruction of the original signal. It can
be applied spatially, ie delta or pixel function, Fourier basis, ie frequency component, wavelet
base, etc. Wiener filtering is the general method of finding the best reconstructed signal. It is
applied on the basis of any orthogonal function, and different cardinalities give different
results. In the proposed system, a Wiener filter is used. The following image isan example of
Wiener filter. Figure 1 depicts a Weiner filter for mammograms and a simulation result for
database images, image images, salt and pepper noise images, Gaussian noise images,
mottled noise images, salt images and reconstructed peppers, reconstructed Gaussian images,

Reconstructed mottled image.

Figure 1. Image Preprocessed Image
B.Segmentation
In the segmentation method, the image is divided into small segments. The goal of
segmentation is to identify the correct area and analyze the diagnosis.
In this proposed system active counter is used. Automatic Seeded Region increasing using
haralick texture features are as follows Divide improved ROI into RxR nonoverlapping

blocks. If the block is too small, the difference in quality texture starting with a typical
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texture cannot be well characterized. If it is too large, the result may be too common:
calculating the characteristics of the Haralick texture initiates the gray level dependence
matrix (SGLD) of each block. Select significant features that can easily distinguish mass and
non mass region. Select blocks that contain mass based on features.
Maximum gray level of that block is seed point.
The growth of the region starts at this point, then iteratively rises and adds pixels with similar
properties.
Approximate segmented mass to a circle. Estimate radius of circle and compare it with
ground truth data.
This comparison will provide the results of how much truth is segmented by an expert
radiologist.
Extract the mass region from original image that is used as an input for classification.
C.Classification

Classification algorithms such as KNN, PNN and Support Vector Machine (SVM) are
based on the principle of structural risk minimization based on statistical learning theory [14].
These algorithms are also suitable for different real-world problems suchas facial recognition,
cancer diagnosis and text categorization. The idea of minimizing structural risk is to find the
hypothesis h with the lowest true error. Vapnik connects the bounds on the true error with the
margin of separating hyper planes. In their basic form, the support vector machine finds a
hyperplane separates the training data from the maximum margin. Proposed system is a
useful technique for data classification. Classification tasks typically involve training data

and tests consisting of some data instances.

Figure 2. Breast Tissue Classified Image

According to the proposed experimental protocol, the BreaKHis data set is divided into

training (70%) and testing (30%). To ensure that the classifier summarizes the invisible
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patients, the data set is divided so that the patients used to construct the training set are not
used for the test set. The result of this work is the average of five trials. This protocol is
applied independently to each of the four available increments.

There are two ways to do this report results when talking about medical images.

In the first case, the decision is the patient, so the recognition rate is calculated at the patient
level. Let NP be the number of cancer images of patient P. For each patient, ifthe NREC
cancer image is correctly classified, the patient score can be defined as

Patient Score = Nrec/ NP

and the global patient recognition rate as

Patient Recognition Rate =) Patient Score/Total Number of Patients

In the second case, the recognition rate is computed at the image level (i.e., the patient
information is not taken into account), thus providing a means to estimate solely the image
classification accuracy of the KNN models. Let Nall be the number of cancer images of the
test set. If the system classifies correctly Nrec cancer images, then the recognition rate at the
image level is: Image Recognition Rate = Nrec/Nall

The KNN models were trained on a NVIDIA Tesla K40m GPU using the Caffe framework.
These models will be made available in the Caffe format at http://web.inf.ufpr.br/vri/breast-
cancer-database. Training took about 40 minutes for the sliding window strategy and 3 hours
for the random patch strategy, which contains a much bigger training set.

One advantage of using deep learning techniques is that they do not require domain experts to
design feature extractors, but allow the models to learn them. We can see the feature detector
that the model learns in the first convolutional layer, considering the weights in the mapping
of learning features. Figure 6 displays the 96 feature maps learned on the first convolutional
layer of the KNN. We can see that the model learns filters for horizontal and vertical

edges, and learns alsofilters that resemble Gabor filters (edgedetectors).

Figure 3. Convolutional Applied Image
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D.Tools to Implement

MATLAB (matrix laboratory) is a numerical computing environment and fourth-
generation programming language. Developed by Math Works, MATLAB allows matrix
manipulations, plotting of functions and data, implementation of algorithms, creationof user
interfaces, and interfacing with programs written in other languages, including C, C++, Java,
and Fortran.

E.Performance Measures

Two measures are mostly used in validation of results namely sensitivity and
specificity. Confusion matrix measures the sensitivity and specificity. True positives-
Correctly identified means breast cancer disease found as breast cancer disease. True
negatives- Correctly rejected means non breast cancer disease found as non- breast cancer
disease. False positives- Incorrectly identified means non- breast cancer disease found as
breast cancer disease. False negatives- Incorrectly rejected means breast cancer disease
found as non- breast cancer disease. Sensitivity is a proportion of patients with disease to test
positive. Hence the formula for sensitivity is given by:
Sensitivity = TP/(TP+FN)
Specificity is a proportion of patients without disease to test negative. Therefore the formula
for specificity is given by: Specificity= TN/(TN+FP)
The total accuracy is the estimated likelihood of brain tumor before the test is done. The
overall accuracy measure using a particular notation is given by
Accuracy=(TP+FN)/(TP+FP+TN+FN)

Table 1. Performance measures of proposed work

ALGORITHM SENSITIVITY SPECIFICITY ACCURACY RATE
KNN 94.4 89.1 92.9
SVM 96.3 93.8 95.4
PNN 98.33 97.14 97.9
Novel Hybrid 98.66 98.33 98.4

VII. Conclusion
In this study, the problem of identifying the histological grade of breast cancer tissue
sections based on pattern classification and image analysis algorithms was investigated. The
main contribution of this research work has emanated from the requirement to develop a

robust method for histological grade classification using tissue section images of low
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magnification. The employment of image-derived textural features that describe the spatial
correlations of the grayscale pixels on the image proved a promising approach for the
quantification of the architectural pattern of the lesion, and consequently, for the
identification of the degree of malignancy (i.e., grade) of the lesion. Image analysis and
pattern recognition methods have been previously proposed for the classification of
histopathological images of breast cancers, but have been rather focused on textural,
morphological, and/or architectural features extracted from the cell nuclei. These features

are typically viewable in x40 magnification.
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RECENT TRENDS AND APPLICATIONS IN THE FIELD OF
NANOTECHNOLOGY
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Abstract

Nanotechnology is the art and science of manipulating matter at the nanoscale to
create new and unique materials and products. The development of nanotechnology is diverse
in interdisciplinary field including biology, biotechnology, physics, chemistry, material
science, electronics, and information technology. Nanorobotics is an emerging field of
nanotechnology which deals with design and construction of devices at an atomic, molecules
or cellular level. This paper benefits the computer research scientists which specify the
outline of Nanobots in Nanotechnology.

Keywords: Nanolithography, Nanorobotics, Nanowires, Nano sensors

I. Introduction
Nano Computers, Nano Computing and Nano Technology

Nano computer is a computer whose physical dimensions are Microscopic. A field
of Nano computing is a part of the emerging field of Nano technology. Nano computer
would work by storing data in the form of atomic quantum states or spin. Nano Computing
describes those components that uses extremely small or nano scale device. It comes from
two sources; it will be integrated into existing products and technology. New products,
software, architecture will be developed. In the computer industry, the ability to shrink the
size of transistors on silicon microprocessors will soon reach its limits of speed and
miniaturization [1].

II.  Definition of Nano Technology

Nanotechnology can be defined as methods that create materials or structures with
designed features in the 1-100nm size range. Nano prefix meaning is “one billionth”.
Nanotechnology is commonly considered to deal with particles in the size range less than

100 nm, and with the nano materials manufactured using nano particles.
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Nanotechnology is the science of the nanoscale, objects around a nanometer in size.
Nano technology allows the construction of smaller circuits and computers. Smaller circuits
have greater computational speed. Nano materials can make the computers to have a much
longer life. It increases the efficiency.

Nanotechnology includes the development of man-made or engineered particles and
molecular structures that have dimensions in the nanometer range. Nanotechnology is all
about building things atom by atom and molecule by molecule. Goal of this technology is to
make tiny devices called “Nanomachines”. Nano technology in Computers, the Computer
processors are more powerful, it has Ultra high density memories.Silicon transistors are
replaced by transistors based on carbon nano tubes, size of the microprocessors are reduced
to greater extend [2].

III. Types of Nano Computers

Nano Electronic Computers. (Bits), Nano Chemical Computers. (CHEMICAL
REACTIONS), Nano Mechanical Computers. (NANO GEARS), Nano Quantum Computers
(SEM+QUANTUM DOTS).

Nano Electronic Computers (Bits)

Nano Electronic refer to the use of nanotechnology on electronic components,
especially transistors. Nano Electronic are often refered to transistor or devices that are so
small, the transistors can be made of nanowires, transistor are packed into a single chip with
uniform and symmetrical structure of nano tubes. It increases the density of memory chip
and decreases the weight and thickness of the screens. It also reduces the size of transistors
with less power consumption used in integrated circuits. Nano sized magnetic rings are
used in field of electronics and using the electrodes made from nanowires. Nano wires are
microscopic wires that have a width measured in nanometers. Nanowires are widely used
for Datastorage , transistors, LED, Optic electronic devices, Bio Chemical Sensors.

Nano Wires

A nanowire is a Nanostructure in the form of wire with the diameter of the order of a
Nanometre. It is extensively used in nanoelectronic devices as a connectors for the
transportation of electrons.Cobalt, copper, silicon,gold have been utilized to make
Nanowires. It is also known as Quantum wires. Nano wires are wires which is also used to

build tiny transistors for computer chips and other electronic devices.
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Figure 1. Silicon Nano wires

Nanowires can be synthesized by, Top-Down method and Bottom-Up method. Top-Down
method: Reduces a large piece of materials to small piece, by means of Lithography.
Bottom-Up method: Fundamental atoms are combined to nanowires.

Nano Chemical Computers (Chemical Reactions)

Chemical computer would store and process the information in terms of chemical
structures and interactions. Chemical computer is one that process information in termsof
making and breaking chemical bonds and store resulting information in terms of chemical
structures. Chemical and Bio Chemical nano computing allows the information storage in
organic compounds [3].

Nano Mechanical Computers (Nano Gears)

Tiny machines and computer would be assembled by the mechanical positioning of
atoms or molecular building blocks, one atom or molecule at a time. This process is known
as “Mechanosysthesis”. Mechanical Nano Computers use tiny moving components called
Nanogears to encode information. By using the Nano gear, we are able to move nano
particles from one place to another place in the area. Nanogears are used for the movement

of the Nano cars. Goal of nano technology is to make tiny devices called “Nanomachines.”

Figure 2. Nanogears

Mechanical Nano computing lead to nanobots, nanoscale devices that could greatly improve

small scale surgery techniques.
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Nano Quantum Computers

The Field of Quantum Computing focuses on the development of computer
technologies based on the principles of quantum theory. Quantum theory explains the
behavior and nature of matter and its energy at the quantum level. Quantum dots are
nanometer scale semiconductor crystals. Quantum dot is a nano crystal made of

semiconductor materials that are small enough to exhibit quantum mechanical properties.

Quantum Dots

N \/\j 7
A
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Figure 3. Quantum Dots

Quantum computers can handle more than just the binary information which conventional
computers operate on. Quantum computers can also handle data in between a 0 or 1 bit,

which should, in turn, provide new types of simulation and calculations.

IV. Applications of Nanotechnology

Nano Technology is widely used in the field of Medicine, Bio Medicine and drug
delivery, Bio Technology, Computation, Communication, Energy production and storage,
Electronics, Environmental conservation, and Food safety. Fields and the Application of
Nano Technology are

» Devices: Sensors, Lithium-Ion Batteries, Thin Film Solar Panels
» Sports: Sport equipment such as Bats, Bicycle are sometimes built using

Nanomaterials including Carbon Nano Tubes. Nano tubes improve strength,

durability and decreases the weight of the equipments. Titanium Nano particles are

also used in the manufacture of sport equipments.
» Environment Conservation: Nano technology is widely used for the Water and Air

Purification, Detection of harmful chemicals, Oil Spills.

» Agriculture: Smart monitoring of Agricultural Land using the Nano sensors.

Nanofiber membranes used for the water purification. Nano Fertilizers, Nano

Pesticides and Nano materials are used to improve the field of the agriculture.
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» Health Care and Antimicrobial Uses: ECG, Blood Pressure, Oximeter data are
defined and generated using the Nano Sensors. Medical Nanotechnology expected to
employ Nanorobots to treat the patient for the various diseases.

V. Nano-Robotics (Nanobots)

Nanorobotics is an emerging field of nanotechnology, advancement in technology
is more essential for the treatment of many problems such as implant of bones and
membranes. One such technique flourishes robots using nanotechnology which are known
as nanobots. The goal of nanorobotics is to incorporate robot functions, sensing,
processing of information, some form of action and possibly communication at a scale that

is much smaller than a single cell or a microprocessor.

Nanobots will help to build a platform between the technological gaps of physics,
chemistry, and biology on the nano-scale. These nanobots can address the path to many
creative approaches and will result in new methods and products for both technological and
medical- pharmaceutical applications. Continuous monitoring and diagnosis from the
inside is possible with the help of the NanoRobots. Nano-carriers such as liposomes,
micelles, dendritic macromolecules, quantum dots, and carbon nanotubes have been widely
used in cancertreatment. Nanoparticles are a promising treatment option for cancers that
are resistant to common therapies. Magnetic nanoparticles damage the tumor cells and

remains the healthy cells active [4].

Figure 4.1and 4.2 . Nanomites and NanoBots-NanoRobots

Nanorobots in Cancer Treatment
Nanorobots with chemical biosensors are used for detecting the tumor cells in early
stages of cancer development inside a patient’s body. An injection of a nanorobot seeks

out cancer cells and destroy them and leaving the healthy cells untouched. The patients
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have no awareness of devices working inside them. NanoRobots are tiny machines used to

cure diseases in human or in an any organism. It performs task at nanoscale dimensions [5].

Figure 5. Nanobots destroys the Cancer Cells in the Human Body

Components of Nanorobots
a) Micro Cameras: The Nanorobot may include a Miniature camera. The operator
can steer the nanorobots when navigating through the body. The information
received from the MicroCamera can be stored in the NanoComputers.
b) Lasers: NanoRobot lasers could burn the harmful material like blood clots and

other cancer cells.

SIZE AND SHAPES OF NANOROBOTS: Nanobots, Nanoids, Nanites, Nanomachines,

Nanomites, Nanospiders.

Nanobots in the Field of Medical Science

Robots have recently been introduced to undertake basic surgical procedures, and with the
help of nanobiotechnology, another dimension of robotics has been developed. This is
commonly known as nanorobots or nanobots. Nanoinformation processing and
programmability for programming and controlling nanorobots (autonomous nanorobots).
Nanobots in healthcare primarily focus on medicaldiagnosis and monitoring. The nanobots
enter the body through direct injection into the bloodstream and then act as an internal
surveillance system for the human body. Nanobots are robots made of nanomaterials.
Clinically relevant applications of nanotechnology in surgical specialties include
development of surgical instruments, suture materials, imaging, targeted drug therapy,

visualization methods and wound healing techniques [6].

204



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

VI.  Advantages Of Nano Technology in The Field of Medicines

With Nano technology, we can create unique materials and products which are stronger,
lighter, cheaper, durable, and precise. Field of Medicines, Spherical shaped Nanospheres
are used for the drug delivery and tissue regeneration. For the controlleddrug delivery,
Anti- cancer, shell&core combination Nanocapsules and Cylindrical Carbon tubes are
used. Nano sensors is used for fast and accurate diagnostics in thefield of healthcare
and biological nano science.Nano technology and Nanocomputing benefits the Energy
sector in more effective way. Using the technologyenergy producing, energy absorbing
and energy storage devices are manufactured inan efficient way [7].

VII. Conclusion

As the development progress in development of nanotechnology diverse in
interdisciplinary field including biology, biotechnology, physics, chemistry, material
science, electronics, engineering, computer science and information technology. Each field
has better roles in the field of nanotechnology and great advancement in nanotechnology in
future establishment. This paper outlines the Nanotechnology, Nanocomputers, Types of
Nanocomputers, Electronics Nanocomputers, Advantages of NanoRobots, NanoRobots
in the field of the medical sciences, Applications ofNanotechnology. This paper also

suggested the possible risks in nanotechnology.
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“THE SYMBOL DAWN?” IS THE INTRODUCTION TO SRI AUROBINDO'S SAVITRI :
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Abstract

Sri Aurobindo started the practice of Yoga in 1905. Within a few years, he had several
realizations. After few years, he withdrew from politics and went to Pondicherry to begin his
spiritual journey. Then he developed a new spiritual path, the Integral Yoga. His ultimate aim is
the transformation of life by the power of a supramental consciousness. With the help of the
Mother, he founded Sri Aurobindo Ashram. His vision of life is portrayed innumerous works of
prose and poetry. Savitri: A Legend and a Symbol is Aurobindo’s magnum opus. It is one of his
greatest works and it has a special place in world literature. It is not only divine mystic poetry, but
also the greatest spiritual revelation. Sri Aurobindo spent more time and energy on Savitri. He
developed certain specific spiritual practices that afforded him experiences in the interior spaces
of the soul. The struggle between two powers, the dark foreboding mind of Night, and thepower
of the Dawn which brings the new Light and the eventual triumph of a higher light that can
transform even the mind of Night, is the underlying theme of the poem. “The Symbol Dawn”, is
an introduction to the whole epic, which is by itself a symbol. Savitri begins with a description of
the symbol dawn which is also a reality present in some high transcendental realmof the spirit.

Keywords: Integral, supra mental, Magnum Opus revelation, mystic, transcendental, realm

The very first Canto of the First Book ‘The Book of Beginnings’ has been aptly titled “The
Symbol Dawn”. The first section describes the dawn, the beginning of a day but it is not a simple
narrative account of a sunrise. All new life begins with the advent of Light. The first touch of this
Light that awakens us out of the state of Ignorance is the Dawn. The approach of the new light is
shown as the symbol of a psychological process. But the law of ignorance and darkness has a
strong grip upon nature. Dull, soulless routine is preferred rather than making the needed effort to
open ourselves to the New Light and undergo the needed transformation. But now the Divine
Mother herself has come to change the scheme of things. She brings the New Dawn that would see
the very end of Night, the death of Death. The second section introduces the heroine of the poem,

Savitri, as she wakes up on this very special day — the day when, as she alone knows, and as readers
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are told in the last line of the canto, her husband Satyavan must die.

The entire epic has unity of time, place, and action. The entire story takes place between
one dawn and the following dawn. Everything described takes place within 24 hours. It takes place
on the verge of the forest in which Satyavan and his father had their hermitage. And thereis the
unity of action, there are no sub-stories but one simple story of Savitri meeting Satyavan and their
finding love together, the God of Death snatching Satyavan away from Savitri, and Savitri claiming
Satyavan back for herself and for the earth. Sri Aurobindo begins mid-way—notwith the birth of
Savitri, not with the birth of Satyavan, not with the birth of Aswapati—but with the dawn of that
day on which Satyavan was destined to die. He was interested in using this storyas a framework
for the great message, for the great vision that he had to deliver. The story is in such a way that
this multi-layered symbolism behind the story gradually opens up. And exactly the same technique
he is using in describing the dawn.

The Symbol Dawn with which Savitri opens symbolizes both the obstacles and prospects
in the effort to bring out a new manifestation. It is the story that tells how the divine opposites
came into existence. The Supreme is there, the four Powers are there, and how they became
opposites, they became their opposites in the fruitful long desirable involutionary sequel. This
gives an idea of how consciousness became unconscious darkness, life became death, the truth
became falsehood, and joy became pain and suffering.

The first canto is one of the greatest things Aurobindo ever did, and as an introduction to
this epic he could not have written anything better. This is a very vivid picture of the full event, a
story related to the beginning of this creation, a creation of course with a purpose. That is how
Savitri begins, a beginning in which is present the entire sequel. The first line itself has given the
entire thing, about this mortal world. The first few lines of Savitri set out what the problem of this
mortal creation is, and how that problem could be tackled. The golden quintessence is present in

this opening passage itself.

The poem begins:
It was the hour before the Gods awake”.

The single line is so mysterious though the words are simple. He is pointing not to an
event that happened once but to one that constantly and repeatedly happens. What Sri Aurobindo
posits in this line is a religion-mythic concept that has been part of India’s temple life, the daily

awakening of the Gods. The Gods are not yet awake and that the mind of Night is standing in the
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way of the divine Event. The divine event is the manifestation of a new creation upon earth, a
manifestation in the mortal world. If that is to happen then the mind of Night should be first
dislodged from the path. It is only then that the transforming Gods will set themselves intoaction.
The Event will proceed not with the waking of the Gods but with the removal of the mindof Night.
In talking about the hour, Sri Aurobindo is talking about the time, not the hour as in onehour: this
is the Brahmamuhurtam. Immediately the poet takes that moment, and then from that point on
gradually the dawn begins to break. First there is pitch darkness, which reminds the inconscient.
Gradually in this pitch darkness, there is a stir of aspiration. Aspiration is not associated with the

dawn, it is associated with the dawn in human consciousness.

There is this slight movement, slight disturbance: from the inconscient people move to the
subconscient, and from the subconscient they move to ignorance. That’s where everyone is, the
world of ignorance. And from ignorance people move to the world of the psychic being, fromthe
psychic being to the spiritual being, from the spiritual being to the supramental being. This is the

progress. The first section begins:

“It was the hour before the Gods awake. ||1.1||
Across the path of the divine Event

The huge foreboding mind of Night,

alone In her unlit temple of eternity,

Lay stretched immobile upon Silence’ marge. ||1.2]]”

The divine event is the coming of the dawn, the coming of the light. Next, “The huge
foreboding mind of Night, alone®. Even in the darkest of night there is the awareness that after the
night will come the day. Even in the very heart of the inconscient there is this hope. Thenight
doesn’t want to end; the night doesn’t want the light to come: that’s why Sri Aurobindo uses the
word ‘foreboding. For the night, the coming of the dawn is foreboding. He is talking about multi-
layered dawns: the dawn of consciousness in man, the dawn of spiritual illumination, basically

anything that is symbolized by light breaking into darkness.

This second part is a beautiful description of Savitri on that day, and how she was also

sleeping like everybody else, and she wakes up...
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“And Savitri too awoke among these tribes That
hastened to join the brilliant Summoner's chantAnd,
lured by the beauty of the apparent ways,
Acclaimed their portion of ephemeral joy.

Akin to the eternity whence she came,

No part she took in this small happiness;

A mighty stranger in the human field,

The embodied Guest within made no response.
The call that wakes the leap of human mind,

Its chequered eager motion of pursuit,

Its fluttering-hued illusion of desire,

Visited her heart like a sweet alien note.

Time's message of brief light was not for her”.

ISBN 978-93-95323-82-6

Everybody wakes up, and all these people Sri Aurobindo calls ‘tribes’. We are all like

tribals, whereas Savitri is the only human being in that tribe, and he describes how she is different

from other people. The whole problem of the earth’s life becomes alive in her. She accepts the

challenge and her soul arises to confront Time and Fate. The first canto evokes the symbol

‘dawn’. First there is the Night: it is pitch-dark. The process is simultaneous-light coming and

darkness retreating and vanishing. Thus Aurobindo demonstrates the emergence ofknowledge

from ignorance. Savitri ‘s life and trial has been hinted at.

This canto is a wonderful overture, a wonderful introduction to a wonderful epic.

Depending on the richness of inner life and imagination, several dawns can be created. And this

is a part of the difficulty. Sri Aurobindo himself was aware of it and in one of his letters he has

written:

“The whole of Savitri is, according to the title of the poem, a legend that is a symbol, and

this opening canto is, it may be said, a key beginning and announcement...”

The poem opens on a crucial day ‘the day when Satyavan must die’, and it ends with the

resolution of the crisis. Thus the material plane at the beginning and the spiritual plane at the end

are brilliantly bridged. It is an arresting opening. It is not simply poetry, it is not purely spirituality,

mysticism, or occultism; it is all that, and something more than that.
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A STUDY REPORT OF PRE-CRASH SENSING AND WARNING SYSTEM FOR
LANDSLIDE DETECTION IN HILLY REGION

V. Durga Devi
PG Department of Electronics, Seethalakshmi Ramaswami College, Tiruchirappalli

Abstract

Landslide is a physical phenomenon in which large amount of rock debris break or
slide down the slope leading to destruction of large natural as well as material losses along
with lives of many people. Massive losses are caused by landslides in different parts of
world. In India landslide is popular phenomena of Himalayan region and southern Nilgiri
Mountains. Such losses could be avoided if proper intelligence system is present which could
inform about the event in advance or at least give information about landslide trigger factors
like water content in soil.

Sensors Provides real time measurement of various parameters such as level of
moisture. This greatly prevents the heavy damages to the human lives. To avoid problems we
design model that includes sensors and microcontroller and so on. The soil moisture sensors
predict the level of moisture level and we can send it to microcontroller. To avoid accidents
in hair bend these signal send to the pic microcontroller, which passes the signal to the RF
transmitter with help of encoder. RF receiver on another side, receives the signal send to the
decoder, which is used to decode the received signal and activate the driver circuits. If the
soil moisture data is 1 means buzzer will be goes on, then gate is closed for alerting the
people to quit the place immediately.

Key words: Landslide, debris flows, terrain, soil moisture sensor

1.Introduction

Landslides are more widespread than any other geological event and can occur
anywhere in the world. Large mass of soil, rocks or debris move down a slope due to natural
phenomenon or human activity cause landslide. Mud slides or debris flows are common type
of fast-moving landslide. Landslides can accompany heavy rains or follow droughts,
earthquakes or volcanic eruptions.
Areas most vulnerable to landslides include:

e steep terrain, including areas at the bottom of canyons;

e land previously burned by wildfires;
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e lands modified due to human activity, such as deforestation or construction;

e channels along a stream or river;

e any area were surface runoff is directed or land is heavily saturated.
Climate change and rising temperatures trigger more landslides, especially in hilly areas with
snow and ice. As permafrost melts, rocky slopes become unstable resulting in a landslide.
2. Impacts

Landslides can cause high mortality and injuries from rapidly flowing water and

debris. The most common cause of death in a landslide is trauma or suffocation. Broken
power, water, gas or sewage pipes can also result in injury or illness in the population
affected.
Some of the deadliest landslides in world history

Rank Event Country Year  Death toll

1 Haiyuan Landslides China 1920 200,000

2 Vargas Tragedy Venezuela 1999 30,000

3 Khait Lanslides Tajikistan 1949 28,000

4 Armero Tragedy Colombia 1985 20,000 - 23,000
5 Yungay Landslide Peru 1970 22,000

6 Diexi Landslides China 1933 9,300

7 North India Landslides India 2013 5,700 - 6,054
8 Huaraz Debris Flow Peru 1941 5000

9 Nevado Huascaran Debris Fall Peru 1962 4,500

10 Vajont Dam Landslide Italy 1963 2,500

11 Kelud Lahars Indonesia 1919 200

Source: worldatlas.com

The NRSC/ISRO Landslide Atlas of India

The National Remote Sensing Centre (NRSC) of the Indian Space Research
Organisation (ISRO) released a Landslide Atlas of India, which is freely available online. It
provides maps of about 80,000 landslides that have been identified across India in the period
between 1998 and 2022, with a particular emphasis on seasonal landslides triggered by the
2014 and 2017 monsoon seasons, as well as by the Sikkim earthquake. India faces 3,782

major landslides in past seven years.
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o The Atlas has been compiled using imagery collected from a range of sensors, including
the Indian satellites IRS-1D PAN+LISS-III, Resourcesat-1, 2 & 2A LISS-IV Mx,
Cartosat-1 and 2S; and international instruments such as Sentinel-1&2, Pleiades and
World View; and through the use of aerial P. One of the key results is a single map

showing all of the identified landslides in India:-

N
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Source: NRSC/ISRO Landslide Atlas of India

e A map showing all of the identified landslides in India.

e This is fascinating map, highlighting the ways in which landslides are geographically
concentrated, particularly in the northern (mountainous) areas and along the southwest
margin of the country.

o The atlas also provides a very interesting assessment of macro-level socioeconomic risk
exposure to landslides. Rudra prayag and Tehri Garhwal in Uttaranchal rank highest.

o This atlas is a really interesting initiative to highlight landslide risk in one of the most
impacted countries globally. Intriguingly, the Economic Times has just published a
separate article about landslide impacts in Himachal Pradesh, which is one of the high
landslide impact states in the north of the country. The analysis has been undertaken by
the Himachal Pradesh State Disaster Management Authority.

o The study has identified 17,120 landslide prone sites across Himachal Pradesh. Of these,
675 have been identified as posing higher levels of risk, and the report indicates an
increasing trend with time. Perhaps most interestingly, the Economic Times reports that:

e “High intensity rainfall coupled with cutting of hill slopes or rocks at the foothills are the
main reason behind the significant number of landslides, experts say. Extensive cutting
of hill slopes for construction and widening of roads, blasting for tunnels, hydro projects
and mining are cited as reasons behind the increase in landslides, geological expert Prof

Virender Singh Dhar said.”

213



SRC-QUEST, Volume 3 (2023) ISBN 978-93-95323-82-6

e The point that poor construction and land management practices are the key factors

behind the increasing landslide impacts in India is well made.

Source: The Times of India, July 29,2022

New Delhi: Heavy rainfall events are showing an increasing trend over Kerala during the
southwest (summer) monsoon season as per the past 20 years (2001-21) data and the state
recorded the highest number of major landslides in the country in the past seven years.
Analysis of heavy rainfall and landslides data of the southern state not only shows its growing
vulnerability to extreme weather events but also calls for saving the ecological fragile. Western
Ghats where in discriminate human activities may make the situation worse in coming years.
Out of a total 3,782 landslides between 2015 and 2022 in India, the highest 2,239 were reported
in Kerala followed by West Bengal (376), Tamil Nadu (196), Karnataka (194) and Jammu &
Kashmir (184).

SPIKE IN HEAVY RAIN
SPELLS TN KERALA

3 782 landslides between

2015 and 2022
2,239 in Kerala
376 Bengal
196 Tamil Nadu
194 Kamataka
184 Jammu & Kashmir

Source: The Times of India, July 29,2022
The ministry also informed that the Geological Survey of India (GSI) has carried out the
National Landslide Susceptibility Mapping (NLSM) of the total area of 4.3 lakh sq. km (around
13% of India's total geographical area) in different landslide prone states/UTs where the largest
71,228 sq. km of vulnerable areas fall in Arunachal Pradesh followed by 42,108 sq. km in
Himachal Pradesh, 40,065 sq. km in Ladakh (UT), 39,009 sq. km in Uttarakhand and 31,323 sq
km in Karnataka. Other north-eastern states in the list of top 10 vulnerable states include Assam

(24,144 sq. km), Manipur (23,250 sq. km) and Meghalaya (22,601 sq. km). The comparative
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analysis of the data from India State of Forest Report (ISFR) 2021 clearly shows correlation
between green cover loss and landslide vulnerability of the hilly states. Arunachal Pradesh
reported the largest forest cover loss (257 sq km) in 2021 followed by Manipur (249 sq km),
Nagaland (235 sq km), Mizoram (186 km) and Meghalaya (73 sq km). Incidentally, Arunachal
Pradesh, Manipur and Meghalaya figured in the list of top 10 states/UTs in terms of landslide
vulnerable areas as per the NLSM. Referring to post disaster investigations of the landslides, the
ministry attributed the major landslides to "unprecedented high rainfall". It, however, also said,
"The other important geo-factors such as terrain character, slope forming material,
geomorphology, land use/land-cover in different terrain etc. are the preparatory factors for
initiation of landslides. Anthropogenic causes such as unprotected slope cuts, blocking of

drainages etc. are also reported in many of the slides."

- -'- I S|
Source: The Times of India
Indian Space Research Organisation (ISRO) and the Wadia Institute of Himalayan Geology

claimed in one of its visits that the artificial lake at the spot may have dissolved.

Source: India TV news

"Landslides have happened in nearly 140 places" in Nilgiris,
The Nilgiris, besides Coimbatore, had been severely affected by the torrential downpour,
which triggered landslides in the high ranges of the hilly district, with Avalanchi receiving as

much as 91 cm rainfall.
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3.Proposed System

To overcome landslide a new technology is implemented in this paper. Different types
of sensors like soil measurement sensor for detection of landslide [1-4], RF module and
different types of controller for processing are used in this system. Real-time monitoring of
environmental disasters is one of the prime necessities of the world. Different technologies
have been developed for this purpose. Wireless sensor networks (WSN) [5-7], are one of the
major technologies that can be used for real-time monitoring. WSN has the capability of large
scale deployment, low maintenance, scalability, adaptability for different scenarios etc. WSN
[8-9] has its own limitation such as low memory, power, bandwidth etc., but its capability to
be deployed in hostile environment, and low maintenance requirement made it one of the best
suited technologies for real-time monitoring. Due to progressive development of urban areas
and infrastructure, more and more people settle in the environments such as hilly sides that
have become dangerous due to different types of natural hazards. The occurrence of
landslides is a huge loss for human life and economic property and such events are fast. For
such rapid events the wireless sensor techniques are best suitable as it can respond quickly to
rapid changes like unfortunate weather conditions of data and send the sensed data wirelessly
to the receiver station.

Sensor connected to ADC of PIC acts as input form. The information collected from a
sensor is in analog form hence it is converted into digital form by ADC. Sensors output
values are display on LCD continuously. When the encoder transmit the data to decoder
through the UART. If output value goes above threshold value the buzzer will ring and the
motor turn on.
3.1 Soil moisture sensor: Soil moisture sensor is mainly used to detect the moisture content
in the soil. The control board get the moisture value or threshold in the soil via analog or
digital pins. To get output of soil moisture sensor we have to dip probes in soil continuously.
Hence we get physical parameter to convert it into digital form we are using inbuilt ADC.
3.2 Encoder: Encoder is used to generate the digital data which need to be transmitted. The
encoder integrated circuit has 8-address lines and 4-data lines. The encoder used in the project
is HT12E.
3.3 Decoder: Decoder is used to decode the required data from the received data. The decoder
integrated circuit has 8-address lines and 4-data lines.
3.4 Power Supply

Power supply is a reference to a source of electrical power. A device or system that

supplies electrical or other types of energy to an output load or group of loads is called a
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power supply unit or PSU. The term is most commonly applied to electrical energy supplies,
less often to mechanical ones, and rarely to others.
3.5 LCD Display
Liquid crystal displays (LCDs) are used in similar applications where LEDs are
used. They display numeric and alphanumeric characters in dot matrix and segmental
displays.
3.6 Encoder
The HTI2E encoder is a CMOS IC built especially for remote control system
applications. It is capable of encoding 8 bits of address (A0-A7) and 4bits of data (ADS-
ADI11) information. Each address/data input can be set to one of the two logic states, 0 or 1.
Grounding the pins is taken as a 0 while a high can be given by giving +5V or leaving the
pins open (no connection). Upon reception of transmit enable (TE-active low), the
programmed address/data are transmitted together with the header bits via an RF medium.
3.7 HT12E
The encoder starts a 4 word transmission cycle upon reception of a transmit enable
(TE active low). This cycle repeats itself as long as TE is held low. Once the TE goes high,
the encoder completes its final cycle and stops.
3.8 Decoder
A decoder is a device which does the reverse of an encoder, undoing the encoding
so that the original information can be retrieved. The same method used to encode is usually
just reversed in order to decode. In digital electronics this would mean that a decoder is a
multiple-input, multiple-output logic circuit that converts coded inputs into coded outputs.
Enable inputs must be on for the decoder to function, otherwise its outputs assume a single
"disabled" output code word. Decoding is necessary in applications such as data multiplexing,
7 segment display and memory address decoding.
3.9 HT12D
The HT12D is a decoder IC made especially to pair with the HT12E encoder. It is a
CMOS IC made for remote control system application. The decoder is capable of decoding 8
bits of address (A0-A7) and 4 bits of data (AD8-AD11) information. For proper operation, a
pair of encoder/decoder with the same number addresses and data format should be chosen.
The decoders receive serial addresses and data from programmed encoders that are
transmitted by a carrier using an RF or an IR transmission medium. They compare the serial
input data three times continuously with their local addresses. If no error or unmatched codes

are found, the input data codes are decoded and then transferred to the output pins. The VT
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pin also goes high to indicate a valid transmission. The decoders are capable of decoding

information that consists of N bits of address and 12 N bits of data. Of this series, the HT12D

is arranged to provide 8 address bits and 4 data bits, and HT12F is used to decode 12 bits of

address information.
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3.10 MPLAB IDE SOFTWARE
MPLAB is a free ware integrated development environment for the development of

embedded applications on PICs and is developed by Microchip Technology. MPLAB support
project management, code editing, debugging and programming of Microchip 8-bit, 16-bit
and 32-bit PICs. MPLAB 8.X is the last version of the legacy MPLAB IDE technology.
MPLAB supports the following compilers:
. MPLAB MP ASM Assembler
. MPLAB ASM 30 Assembler
. MPLAB C Compiler for PIC 18, PIC 24, PIC 32

MPLAB X of the MPLAB IDE built by Microchip Technology and is based on the open-
source Net Beans platform. MPLAB X supports editing, debugging and programming of
Microchip 8-bit, 16-bit and 32-bit PIC microcontrollers. MPLAB X is the first version of the
IDE to include cross-platform support for Mac OS X and Linux operating systems.
MPLAB X supports the following compilers:
. MPLAB X C8/C16—C compiler for 8-bit/16-bit PIC devices
. MPLAB X C32 —C/C++ compiler for 32-bit PIC devices

. SDCC—open-source Compiler

Conclusion

Landslides have become very serious problem at hill and mountain areas. Because of
landslide disaster many people lost their lives and also property. Hence landslide detection
system alert before landslide by using sensor values. So it will help to conserve losses which
are due to landslide. In future Rasberry Pi can be used instead of PIC microcontroller for

further enhancement of the proposed paper.
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A STUDY ON JOB SATISFACTION AMONG THE NURSES AT PRABHU
DIABETIC MULTI SPECIALITY CENTER, TRICHY

B. Anupriya
Department of Hospital Administration, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Job satisfaction is the important predictor stability reduce labour turnover and employee
motivation. Nurses are the persons who understand and recognize the need of the sick. Now a
days in the pandemic situation satisfaction among the nurses will improve the quality of patient

care and it's wellbeing, dissatisfaction leads to absenteeism that affects the patient care.
Keywords: Nurses, Job satisfaction, Wellbeing
Introduction

Job satisfaction is defined as the level of comfort that employees feel with their job. It
is the combination of psychological, physiological, and environmental circumstances that
cause a person to truthfully say that they are satisfied with a job. Nurses are the licensed health-
care professional who practices independently or is supervised by a physician or surgeon and
who is skilled in promoting and maintaining health seek licensed practical nurse, licensed
vocational nurse and registered nurse. Poor job conditions and limited resources are reducing
job satisfaction and motivation among nurses which may affect the quality of services and

attrition rates.

Objectives of the Study

» To know the factors responsible for job satisfaction

» To ascertain the level of job satisfaction

Significance of the Study

Hospital is a concern of health-care delivery system. The purpose of the health-care is
to provide the best possible patient care. The reputation of the hospital and the success of
patient care are dependent on the efficiency of the nursing staff, which includes tender loving
care that is given to the patient. Nurses have a vital role in the healthcare system. One of the

basic steps to increase their happiness is to recognize factors such as job satisfaction and quality
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of working life. Dissatisfaction of nursing care leads to poor quality, inefficient patient care.
Whereas there is a relation between nursing satisfaction, patient satisfaction, and the treatment

outcome.

Research Methodology

Research is defined as the creation of new knowledge and the use of existing knowledge
in a new and creative way so as to generate new concepts, methodologies and understandings.
It includes scribe, explain, predict, and control the observed phenomenon. Primary data were
collected through a well-structured questionnaire from 50 nurses of Prabhu Diebetic Multi
Speciality Center, Trichy. The secondary data was gathered from books, magazines, and

business websites.
Review of Literature

Sharma, Ajay, et al. (2020) “Assessment of job satisfaction among nursing officers working
at a tertiary care hospital in Northern India”. The study's purpose was to learn more about
nurse officers' job satisfaction. In terms of economics, humanitarianism, and nursing
practice, the study's goal is to determine whether job happiness is relevant. Using the short
form of the Minnesota Satisfaction Questionnaire, a cross-sectional questionnaire-based
study was carried out. In several locations, this study was carried out. Nursing staff
satisfaction was significantly impacted by age, location of posting, and educational
background. Additionally, it was shown that the length of employment had no appreciable
impact on the degree of staff satisfaction among the nurses. According to this study, the
majority of nurses were happy with their careers, despite a few factors that were regularly

associated with discontent.

Lu, H., Zhao, et al. (2019) “Job satisfaction among hospital nurses: A literature review”.
The aim of a study is to gain a deeper understanding of the elements that influence the job
satisfaction of certified general nurses working in acute care hospitals. Numerous research
studies that produced ambiguous results have identified the relationship between job
satisfaction and the likelihood of absenteeism and turnover as well as the factors that
influence job satisfaction, including working shift and leadership, job performance,
organisational commitment, effort, and reward style. The work environment, structural
empowerment, organisational commitment, professional commitment, job stress, patient
satisfaction, patient-nurse ratios, social capital, evidence-based practice, and ethnic

background all have a strong correlation with hospital nurses' job satisfaction.
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Data Analysis and Interpretation

Table 1: Demographic profile of the Respondents

S.No | Particulars Opinion % of
Respondents

1. Age Below 25 years 52

25-30 years 24

41-50 years 24

Total 100
2 Department Clinical 88

Non- Clinical 12

Total 100

Source: Primary Data

The above table shows that 52% of the respondents lies in the age group of below 25 years,

88% of the respondents belong to clinical department.

Table 2 shows that 90% of the respondents are satisfied with the Organizational Rules
and Regulations; 70% of the respondents are satisfied with the Communication System
followed in the organization ; 82% of the respondents are satisfied with the Priority given to
the employee while taking decision; 86% of the respondents are satisfied with the Monetary
Benefits provided by the organization ; 72% of the respondents are satisfied with the Training
and Development programmes offered by the organization ; 72% of the respondents are
satisfied with the Cleanliness of the work place; 82% of the respondents are satisfied with the
Interpersonal Relationship between the employees ; 66% of the respondents are satisfied with

the Job Security; 82% of the respondents are satisfied with the Career Goal and Aspiration.
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Table 2: Factors Influencing Job Satisfaction

S.No Particulars % of Respondents Total
HS S DS | HDS
1 Organizational Rules and Regulations 10 90 - - 100
2 Organization Communication System 28 70 2 - 100
3 Priority when taking decision 14 82 4 - 100
4 Monetary Benefits 12 86 2 - 100
5 Training and Development 26 72 2 - 100
6 Cleanliness 24 72 4 - 100
7 Physical Facilities 26 72 2 - 100
8 Interpersonal Relationship 18 82 - - 100
9 Job Security 26 66 6 2 100
10 | Career Goal and Aspiration 14 82 4 - 100

Source: Primary Data

*HS- Highly Satisfied S- Satisfied DS- Dissatisfied HSD- Highly Dissatisfied

Suggestions
To the Nurses
» Nurses can upgrade their knowledge on current trends and technology.
» Nurses can practice meditation and yoga to reduce stress.
» Nurses can maintain good relationship with the superiors and co-workers.
To the Hospital
» Workload causes stress among the nurses; it can be reduced by appointing new
staffs.
» Compensation leave can be given to the nurses while doing over time.
» Management can organize counselling programmes to address nurse’s problems.
» Management can provide seminars and workshops about work according to this

training the nurses it can improve their knowledge and skills.
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» Welfare programmes can be given to the nurses to increase their job satisfaction.
» Physical environment includes ventilation, water supplies, canteen, cleanliness in

washroom, parking area can be improved.

Conclusion

Nurses are a vital human resource of the hospital. Satisfaction of the nurses is directly
related to treatment outcome and patient satisfaction. There was no significant association
found between occupational stress, job satisfaction and age, sex, professional education, year
of experience. Specific measures to reduce stress of nurse associated with frequently
occurring causes and measures to improve job satisfaction associated with compensation and
in —dependence will be helpful to improve performance of the nurses. From this study we

found that the nurses in the hospital are highly satisfied with their job.
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Abstract

The aim of this paper is to introduce a new class of sets called 7, *— a” g —closed

sets in topological spaces and study some of their properties.

Key words: a” gcl —operator, 7, *—topology, 7,*— a” g—closed setsand 7, *— a” g -

open sets.

1. Introduction

The concept of the closed sets in topological spaces has been generalized to
generalized closed sets by Levine [1]. Using generalized closed sets, Dunham [2] introduced
the concept of the closure operator c¢/* and a topology 7* and studied some of their
properties. In 1990, S.P. Arya and T. M. Nour [3] define generalized semi-open sets,
generalized semi-closed sets. In 1993 Maki H, Devi R and Balachandran K [4] generalized
alpha closed ( g — closed) sets. In 2000, A. Pushpalatha [5] introduced a new class of closed

sets called weakly closed(w-closed) sets.

In 2009, Vishwanathan A and Ramasamy K [6] introduced the concept of generalized
closed sets and weakly closed sets in topological spaces. Throughout this paper X denote
the toplogical space (X,7,*) on which no separation axioms are assumed.

2. Preliminaries

Definition 2.1

A subset A of a topological space (X,7) is called

(1) Generalized closed(briefly g —closed)[1] if ¢/(4) € G whenever A G and G
isopenin X .

(11) Semi-generalized closed(briefly sg —closed)[7] if sc/(4A) < G whenever A < G
and G is semi-openin X .

(ii1))  Generalized semi closed(briefly gs —closed)[2] if scl(A) < G whenever A < G
and G isopenin X .

(iv)  Strongly generalized closed(briefly g * — closed)[8] if c/(A4) G whenever
Ac G and G is g—openin X .

v) ag - closed [9] if acl(A) < G whenever A< G and G isopenin X .

(vi)  ga-closed [4] if acl(A) < G whenever A G and G is ¢ —openin X .

(vil)  Weakly closed(briefly w—-closed)[5] if c/(4) € G whenever A G and G is
semi-open in X .
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(viii) g”™—closed [10] if ¢/(4) < G whenever 4 < G and G is semi-open in X .

(ix)  ag”-closed [11] if acl(4A) c G whenever A G and G is g"—openin X .
(x) ag *- closed [12] if acl(A) < G whenever A G and G is o —openin X .
(xi) ga*-closed[12]if cl(A) € G whenever Ac G and G is ¢ —openin X .
(xil)  wga - closed [6] if acl(int(4)) < G whenever Ac G and G is o —openin X .
(xiil) wag - closed [6] if acl(int(A)) < G whenever A< G and G isopenin X .
(xiv) w —closed [13]if scl(A) c G whenever A G and G is sg —openin X .

(xv)  ay —closed [14] if wcl(A) = G whenever A G and G is ¢ —openin X .

T

*_ AN
3. ¢ % &7 Closed Sets in Topological Spaces

Definition 3.1

For the subset A of a topological space X, the a” -generalized closure operator

a” gcl(A) is defined by the intersection of all a” g —closed sets containing A.

Definition 3.2

For a topological space X, the topology 7, * is defined by
. *={G:a"gcl(G°)=G"}.

Example 3.1

Let X ={a,b,c}andr = {X,¢,{a}}. Then the collection of subsets
{X,¢,{a},{b},{c}, {a,b},{b,c},{a,c}} is atopology on X .

Definition 3.3

A subset A of a topological space X is calledr, *— a” g —closed if a”gcl(4)c G

. *
whenever Ac G and G is 7, —a —open.

The complement of 7, *— a” g — Closed set is called the 7, *— a” g —open set
(briefly 7, *— a” g —open).
Example 3.2

Let X = {a,b,c}and 7 = {X,4,{a}}. Then the sets {X,@,{a},{b},{c},{a,b}, b,c), a,c}}

are 7,%*— a” g—Closed sets in X .

Theorem 3.1

Every closed setin X is 7, *— a” g —closed.
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Proof:
Let A be a closed set. Let 4 < G, since 4 is closed, c/(4)= A< G, where G is

*

r, —a—open.. But a”gcl(4) c cl(4) < G.
s a™gel(A) < G, whenever A G and G is rg* —a —open.
Hence 4 is 7, *— a” g —closed.
Theorem 3.2
Every rg* —closed setin X is 7, *— a” g —closed.

Proof:

Let 4 bea rg* —closed set. Let 4 < G, where G is rg* — o — open.
Since 4 is rg* —closed,a” gcl(A)=Ac G.

- a”gel(4) = G. Hence 4 is 7,*— a” g —closed.
Theorem 3.3

Every g-—closedsetin X is 7, *— a” g —closed.
Proof :

Let 4 bea g—closed set. Let 4 < G, where G 1is rg* —a — open.
Since A4 is g —closed, cl(A4) < G.But a”gcl(A4) < cl(4A) < G.

s a™gel(A) < G, whenever A G and G is rg* —a —open.
Hence 4 is 7, *— a” g —closed.
Theorem 3.4

Every g*-closedsetin X is r,*— a” g —closed.

Proof:
Let 4 be a g*—closed set. Let 4 < G, where G is Tg*—a—open. Since 4 is
g*—closed, cl(4)cG.

Every closed set is g-closed, then
a’gcl(A) < gel(A) ccl(A) < G.

This implies a” gcl/(4) < G, whenever 4 < G and G is rg* —a —open.
Hence 4 is 7, *— a” g —closed.

Theorem 3.5
Every og*—closed setin X is 7, *~ a” g —closed.
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Proof:

Let 4 bea ag*—closed set. Let 4 < G, where G is rg* — o —open.

Since A4 is ag*—closed, c/(A)c G and G is « —open in X Since every a —open set is
g— open, but every closed set is g-closed, then gcl/(4)ccl(4)cG.
a”gcl(A) < gel(A) ccl(4) < G.

This implies a” gcl(A) < G, whenever 4 < G and G is rg* —a —open.
Hence 4 is 7, *— a” g —closed.

Theorem 3.6
Every 7, *— a” g —closed set is ag -closed.

Proof :
Let 4 be 7,*— a” g—closed. Let Ac G and G be open. Since every open set is

a-opensetand 4 is 7, *— a” g —closed. Then acl(4)cG. Hence 4 is ag-closed.

Remark 3.1
The converse of the above theorem need not be true as seen in the following example.

Example 3.3
Let X ={a,b,c}, t={X,¢p,{a},{a,b}}. Let A=1{b}, then A is ag -closed set but it
isnota r, *— a” g —closed set.

Remark 3.2

7, *— a” g —closed sets and ay - closed sets are independent of each other as seen

from the following example.
Example 3.4

Let X ={a,b,c}, r={X,¢p,{a},{a,b}}. Let A=1{b},then 4 is ay -closed set but it
isnota r, *— a” g —closed set and {a,c} is 7, *— a” g —closed set but not ay -closed.

Remark 3.3

7, *— a” g —closed sets and sg- closed sets are independent of each other as seen from

the following example.

Example 3.5

Let X ={a,b,c}, t={X,¢p,{a},{a,b}}. Let A={b}, then A is sg-closed set but it is
notan r, *— a” g —closed set and {a,c} is 7, *~ a” g —closed set but not sg -closed.
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Remark 3.4
7, *— a” g —closed sets and wga - closed sets are independent of each other as seen

from the following example.

Example 3.6
Let X ={a,b,c}, 7 ={X,¢9,{a},{a,b}}. Let A=1{b}, then A4 is wga -closed set but
it is not an 7, *— a” g—closed set and {a,c} is 7,*— a” g—closed set but not wga -

closed.

Theorem 3.7
A subset 4 of X is 7, *— a” g—closed set if and only if a” gcl(A)— A contains no

non-empty 7, * —  — closed set in X.

Proof:
Let Abea 7, *— a” g—closed set. Suppose that F is a non-empty 7, *— a - closed

set subset of a” gcl(A)— A

Now, Feargel(4)— A
Then © € @” gcl(A)N AC.
Since @ gcl(A)—A=agel(A)N A, F ca”gel(d)and F < A°. This implies A< F°.
Since F isa r, —a—opensetand Aisz, *— a” g —closed set. a”gel(4)c F°.

(ie.,) Fcarge(A)N[a”gcl(A]° = ¢.
(i.e.,) F =¢ which is a contradiction.

Hence a” gcl(A)— A contains no non-empty rg* —a—closed setin X.

/\ _ . _ * _ _ .
Conversely, assume that & gcl(A)— A contains no non-empty 7, —a —closed setin X.

Suppose that a”gcl(4) is not contained in G then a”gcl(A)GS is a non-empty

rg* —a —closed set of a”gcl(A)— A, which is a contradiction. «a” gcl(A) < G, whenever

Ac G and G is 7, —a—open.Hence Ais 7,*— a” g —closed.

Corollary 3.1:

Asubset 4 of X is 7, *— a” g—closed setif and only if a” gcl(4)—A4

contains no non-empty closed set.

Proof:
The proof follows from the above theorem and the fact that every closed set is
r,*—a”g—closed setin X.

Theorem 3.8 : Ifasubset 4 of X is 7, *— a” g—closedsetand 4 < B < a” gcl(A)

then Bis 7, *— a” g —closed setin X.
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Proof : Let 4 be 7, *— a” g —closed set such that B G . Since 4is 7, *— a” g —closed,

we have a” gcl(A) < G, whenever A< G and G is rg* —a — open.

Now, a”gcl(A) c a”gcl(B) c a” gclla” gcl(A)]=a™ gcl(A) c G.

- a”gel(B)c G,whenever BC G and G is rg* —a — open.

Hence B is 7, *— a” g —closed.

Remark 3.5
(1) The finite Union of two 7, *— a” g —closed sets are 7, *— a” g —closed.
(i1) The intersection of two 7, *— a” g —closed sets are 7, *— a” g —closed.
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(psmesteuy @um. @enmiGLogerTiy - SLOILpLILIcusf)

0m. Q@wiNfwmr
SLODSHHIOM, FHTLL & @Umn&eund &eoaifl, &@FaFmLLeTe.

16§ & (& &LD

UeTeflll LigLiemL (Lp(LRemLOWITs QML IalleLeme 6TETMMEID 63T SihenWIme|d
SiMILUSHTID  HLOLD WBHUOME QETENE HeNSCHTUTTS SADIHS Leveul]
UL Quibomy. U Siflw SO Le&sneTll LFlhGIeTenT). eleTEhal] SHeus
gmemevemwl  HmeN  SOID HILSGmeE  CEENSHH e LTSS TSHSG
QULNISTL g UITS SlemhlemerTy. CQEmmaumhleureny &L (Renyulmeny S&ECWITHEHSG
MBUNL HeML GG &HHLEVTE HHNETMN]. QesTenmul pUIITaTHTNET Y l16)]
CUTEAMSG 2 MIGIMETTULITES SHPLD QeThIGLOTETT] Seujseile GLOLDLILIETNEL
Spule| QFHTmE Q&HL(HenD.

SImeygClFmmaer: Qemm@GLsmy SOIpL ueweh, e, US HaFwi,
U6 QUGS LG, HLOLDES (HEL,EVLD

Abstract

Although he did not complete his schooling, his father and his experience instilled him
with a passion for Tamil and he sat as a separate candidate and obtained his graduate degree.
He has understood many rare Tamil works. Valluvar founded the penance road, collected
Tamil texts and became a guide to the student of study. He is a treasure in the hands of the
orator and essayist. This article examines the Tamil work of Ira.Illangumaranar, which is a
contribution to the research trend of today's researchers.

Keywords: Undergraduate Tamil Work, Award, Editor, Study Guide, Tamil Archive
(LP6OT W 6D

SO QevsEWmGeiled SmevilUBD 2 W UGl EmeT HersCH 2 [l
BeOLUNEL 2 eLSHLICLTSIEDDSGMET  HLD  [HIEOIL  LIS6CIF LIS 6N]. AmUSTLD
BIOOT6IGeL CHmeoidil  SOID NET CUBLESE@HET  SLODSGSL L @
Qemm@Lgerm] GOUIL$5GhFHeU]. SO Qevssan QeosHiLmsailed DHhs
LuNHHwenLw  Qpr.@emmi@Lorsomy  Ustell g FWpms  eferridlwieur. Leoreor(
Breom&flwiy,  umeuweory,  uHLUTAFwy, 2 empuTAFwy,  QAHTGSLUUTAFIWI,
QsLTARWT, 2 rWITeT] 6161l Leu(WeMmSmeTL QUDMIS SO(PES bESHLOM6
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UeouemNsemend  QFWIGIeTenT]. @euj eT(pHW [ILSET Uew BHIMTE eNflufgyid
Qevsaem augeorm), LOIHleNE QUISSHD, HENSSOLD QUISSLD, LITUTEIT QUFeOTM),
GEILeGCHE, WMUU@GRISW, UDSSHILEB, HGBSGmer  SOD i,
&M&HemaUMgeNwD, CHUCHWID o 6mefl L BHILSET @euisd  HLOIDLILITINSS
eTeormID e SifeinT CFIEHGSD aUm&UTNL SlemLdhGleTenes. HHHGSMeT euLhueL
QUMD &M SH6MILI SIS &S QSITEToTL H (. B\ 6NRIG LOIT6BTITIT eUM(LPLD

eueTEpeUNTEGeN aTlaThi@GLie].
Qev&HWEQFDIOL QUT.@aThHIGLOT6ITT SLOID EUTLDEHMS: (1930 — 2021)

Q. QeMIGLOITET HeUTSH6T Sl(HEBHELCEUED DML LD eUMLPEUBHSTETL LD
sTeTeID  Somrled 1930 oYd Y  Fereufls  SmIGET (PUUSTD  BHITerT
NohHeeU]. SHOSWITT LIGSSITDN, ST  UTHEIHSDEMDUITT.  ShHenGHUIMFL LD
Qohs sOMey sISG oMey wLaETHILSEH  Herm  HeoaNwg.
QarL&slueTe YAFWPTES SN YWHGHD CQFUIG QHTEIE SN LFS6D
L(GHeuSHHGCeoGIL 08.04.1946 Q60 &y LeNCLMCSTEIL M. L6dTeot] &eonGul
SOID SOHMIF CF6TTMEITLI LILSMELEHLNSHS ST QUHILITSL Levad] CHIaNed (Lp&6v
QIGLNL QeumMQUDMMTY (1951) UeTefl L@BeugHed GQemmaumfleumrmmid Slmedr
QUONOBHS QUT.QEMRIGLOFETT] FHLD LHETTHSHID Hemel (PG LML edlIMHMILD
HoerQUONBHSTY. QUUUIDE  NettesrmeNled G VCHF  6TetTMID  SHTONUILD
2 (HhaTs QINIGSHSHE. QEHSTANUID 1958 QD JLEE LDGIED] HHISHUIME6TuI6uN
SOWISHHL TRCHOMULLL G WWGEOT UTIHLUSSHS HeneowisSenr eumuileomsL
e  [IeL&6T  Qeuafleursd QFMLMIG. L YOuGsHennsHs — SLOLPTAFILIY
uesUflbsmend Qeu eN@GLINE QFuieug HTLTHSU LENSGCanUTGL. LeLGoum)
SimLL&eNeL QemeuihGild L flbGlenenmy. SLODSGSTLILS SLPSFCFWIeOTENI,
LGy WralLd SR &0&s Q&weoren], CHIGG SemLOLILITA]
o emaflLL. U6 QuUTMILILSEDeT 6uHHHS SobuLl UwNyFHSTT.  (LPHIEO]
SMOITE] LL&MVEHNESSHL Hleusmeuld SINEHT SLOILPGGUT6TTEL  (LPUIMEILITEL
eN@hg Curmralwrmsll uaUfhSTY. HULBT(HSET L QFsim SDLICUTLHE]
SpHMw QUGS 2 flweu). SIS T&H Qeufsld HLOPLILIEENNL EGSILI
LU ufl&eL&6T, aNHHSHMET CUPRIFIETOTG. QeLEHHWE QFLDLOED,
QFHBLOD SIHGHWI, (LPSHI(PMETTRI], QL SICLH&ESES HLODEF Fhiss ol L 6mLOLIL
QUMLDBTET  FMHEMEIUITET], ST Qev&Hlilg CHTLLaNBS 6161m  aN[HSHISH6T

LIV QLD 66Ty
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(pemeutadl] (L0 .SLOPEGSIqLD&6ET, (LpemesTal] ST.eTafl(psHgH 2 emefll L SIj&liied
gmjumm SO SMETsHeT Qur.@emh@Lyeamengl Curmm HGGaljser. HLhlp
Qs &LaN&&THAID GDalls &HSHHGEHTEID QSTLIHE G Qamhsseur.!
- (@Qrr.Q@eGLIaT-SOD  NGEHUSIGWT)  SLOPS &S QT.Q6NHIEGLOF6IT)
25.06.2021 QUIMENS 6T 6T

ugly mIeLS6IT

SOIHl6T QUMDEMS BHoL (PemmEmar aNas@GL ‘SONS (PG 66D
Sflw  mpremew  @eusnpl  UHUNGSESF  QFLg  QeueluN(Beeng UMTHSTS 60T
LLEMELEBHNSLD. hG BIOew 6I(pHl aNmemng HeuEhmearGuimd 19.11.1908-60
QFHTLRIAI STl ] &PECD (PG HeNHHLOILD SleMLDLIL 6T6uT E6MIRIGLOTEUTIT
Ceaseuu@addw  Gurg elwpgg Slpeosd. Hallgsliild QuISsD (1991),
‘CHeUCHWILI LImeumeTfledt Q& MeLEVMILIEYSEIT (1985), ‘Q6V&HE&EUITEUTEOMMI (1990) ‘SLOLDIY
aumpeuled  @eu&&HID'(2019) ‘2 6umid Ul  JIMABMON6TSSHLD'(2013) CUT6TM
BHIELEATTEL LUl QF (PSS 6UEOIEOLOWLL 1 UETETT @6NTThIG o6,

&oUlg&6T SEFCEMW  flw  eugeommMenm NMGHGL  ‘FeUlg&HSHMmeL’  (1984),
‘SeUlqLILGILL  eugeommy’ (1990) GUMETm Sifll HILSET QeUHEMLLIL 2 6DLPLINT6L
HNphgemel eeiLmg ANHCHTT HeuCh. ULl HTL&meTH CHlgll LFHUNILSeL
BD &ML 2 Calsmaunsd SHapbHeTy @QeTh@GLrermy? (HONESHL60 Level]
AT @ eTRIGLDIJ6OIM] - Oneindia Tamil)

QleTErUGHMS  eumpalileonsed  SUOPWGmS S 2.ulj PFFTHE|D
Q& mesor(® QUMDHS 6. QFMPSH S ESLD Quiflwirmy LITEIT6UDITEn ] HLD
WPeTGeumq WITSHED  QULNISGSTL IqUITSHa D  Q&Ten®E  eumphseuy.  HLOLDTSeMeon
SIBUMPE], LUmeumpe|, 2 wjhGHe erend, o wflueumpelsd  C&meTenssemern
2 6eML_&& QHMeTenld euUMbhS FHLOLNHIETSHSH 60T L6 HeveoTHenernil UL LD Lig&&I&
SMTLRADM]. g6l HHHMHE BIHUSIILS SHL&LD, eNalrds) udHuusd, Fermdh
GMENMLLD, S(HeUsTEhal] HEUFFTEN6D, HLOLPLOGHI LSIILSLD QL 420 %@GLD6L
BI6L&EET 6T(LpSl|ermaniy.

oy U6y LiLi6vof:

SOIPT  eumpeilied  @QeL&HHEWID  6TemID  HIEOl6T  (PeiTsnlenuTled ‘LIS
QG TEVUTL_60T 6T60TM) FHevTenenid GMILLNL (Rermenmy.® (SLOLDT eumpeNluled E)6v& s 6w
Q. @emi@Lremy  U-6)  @QbETedL  QgmeosmulilwgdHer - el(pUuSSHleneet
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SI(PEHSHIAFTL QUITBET 6TeoTmI  CLPTM JNSSMIRISEMETULD 2 mIWITAFWITSaT 6o
QUTMMISEMETUILD sTafll (PemMUNL SYulihG Qeuaflul(BerenrTiy.

AbETedssT SHenr QGTLSTUNLSHT CHTHMD eUamIFH Hlemeoued Syl &6l
QFWIGIETEMT]. ‘SO  (PHOMTHI (PUPSHM QUITIHET, 6T6TLG CQHTELSTLUILILILD.
9§ UGSHHUTN SIDD CQUTIHET QUNSGSTMISHET H(HHGMaNeL @L DCLMMGIL 66T
Qetus G unGeom  yefHew, LfHL, QBSHFHL, QURISHED, 26 6O 616G
QamesTUNUL  GOUNGL  2fluQuT@GeT BHSID  WomDCW  BHensHE)
SIHENRIGETS 25 SHSMIRIGT Q&M (WOMTES CHTLSTUNW  auflufed
alleMhis [T6L  WITSHGIETONT. 6UETELEU]T 6T60T &HTEL SligLILIMLUNGD  l(HSHGS M6
BMLHME MeUGHG CBTOSTUINS &TVHMSS &HEMNGH(HSHTONT.* (- HLOIPIT
ampeluied @Qe&&eauid - QImT.QeThi@GITTy U - 54) 6leiGal LeTsmmmHMesn(h
OUULL ULpenU]mL UG QFTOSTULINWID 6T6TLmS eUedmISSHIS M.

QHTOLSTUILID  SLOLMPRISG®WLHS BT  eeoiug  GLGeomLL LomsL
uTIUUeNT&@ Bheol@ eNeThi@GLD. @emerQumT(heT QHSHL 1960 6T6IM) MEUSSLILIL L
®VHSHOOL QUL Iquiled Q@mhEH CeustniGd QuThsner 1(h&HHS CsmeTeug GumeL
G 5HHSQsTeTT  QUMLBHSHSH  QHTOSTUNLID. 555G HDLY  NDWLHS

QBTELSTULINWLIS S)6T; CLPEVGMG FleNGHHEHTSH SH6TTeMLDMILI U6 [HITEOIEL SHITEVITEVITLD.

FITeEu (RS Q&meu  (PWHHUNCL gMmSHHMTLY 6TEuuTUIID 2 6UMLDEHEDETSH
QFTGSHSM] SieuDHmieT QFTOSTUINLID  UMIUMIGSLD 2 euemgsmer L (KD
61(h55HIS Qaman(h 2 aumb allfl JIDEBMaNMESLD — BHHTEL 6T60TM HenevLiiled
QHTGHHTS 61(LPH CQeueNuNL Berrermy. SeTeuldl BIMHLG LML 6016V,

“epep2 et 2 mpallarhl 556

Gheifl BTL 68T S(PLOGVLD QSTETITL[HT6IT
LOTeYemGLiL MHOM) GemLQuicomd HpGLoeom
660G STeMMDLN GUITESTM L|6oTeLHITL 65T

Cuoeumeny  SILL  &a§F . ° - (2eamn el simepMaNenssn
Arr.QeMmI@GLoreTTy U - 4)

61601 QUITIEMSLI Ljeveul] SHEWIL &ML vl MM QevsHLm_ed &mermisGert(h

AM&GH M.  FRISL  Leveu] (P&HL @&SHMe0  Level] 6] LML 5
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LemL LIL&aTed 2 6Tem SIMD Famid 2 alenndemear LG dhdHSH 2 almn allfl

SAMABMHINNTESLD 6160 QHHMENEL QpUIHS! 6T(LHSUW| 6.
AMEHT QUL &S efle & (b5 gl:

“@TRIGLOTEIT]  6HG eRTMDU|D HEODS CHTHGUGID S LUDF
EMETMISETTL SIMISUNGeuUGHID QUTSHD Lvemid @ULIEOLIGET. 2 0SS 2 MPSHE)
Uev ol mrevsemar Qeuefluil L. Qeujsld 6N(PHSHISSHET CLGHEMWLUD  L&H(LHLD
Qummeneu—@meTwid  Geueor.s (2aumn  alfi  pepMalarssid
AT @QeTRIGLOI6IT U - 14)

‘Ueoeu]  QeMhIGLOpenmy  Splohs  UGGHlemML  LeoemGun®  SDps
Qemmaefes Geufsenenujld CeumULmDSMETUID SafbH WITUD HlGIILOSH
QuOmeny: HsMs SHLbHS HIOUTESMTS CHlOSH SILIgs STEHMSLILITIQETILILD
61601 HI6M6L 2 (HLUNGWITSE> NflhS 2 nJd UDISHSH G6VSHS6EUILI LIGTINUITENI.”
- SOIPF QFDLEL QL&U.  WENESD’ (2aumd  aulfi  mepMalarssid

AT @eTRIGLOF6IT U - 16)

Qemmi@Logetm] GUTEL SFPSEOIL LTNITOHMIEUT] 6T6U(HLOLEMED. Y hI&leVLI
QUL UL QUMM UL MTISEH6TEHD, @euy Cumed @eV&HSHEWID SHMIT(HLD.
SLUIHSTIHLD 62 (H6)([HLO6LEMEV'— CIOMLAIEHTUIM)| LITEIT6UT).

QarmQumfleurery, &L (Renyuwimeny HACUIMNTHGS m&UNL QIMSSH &(HeLeVLD,
RUILG QuITea&HE G hGHlIene, eumpeiliicd euerd &meor NenpCeourisHE
amiss eN@Ghs, SOIPT S eIl UTTsMEUMHI 2 @IfHSHID 2 uNJuNLLb,
Q&ML HHTC6T, AUSHSHMLE, JSGHTLHenU Seu] QUTH UfHSD, QFISH GLmev
BTUPD eJ60T QFUILIS Fal MHI? 6T6oTll LismL LLTaflemwu|d &ihSemeoTIITE&HemeniL|Ld
SGI(HLD  HICTUIL MO eNlenéE, 6168 QeTRIGLOIEITHD @6eUTHD LiemL LIL|SErhLD

HEDHTM6 6T6TLHIEL RUILNCLEMEV.
(CHVDIDUE

@@ UsHLL6MUL UMLSSH AHenenr HrGesr Guussal (b eal(eusmgeanl
SlUUeMLLINL  CP6VLD WML  FhHHUNI(HEHGS  Qamanlh  CFeLEYILD
SeoNHHmenetll  QUOM SO QUL @ETRIGLOJEIT]  6TILMmS  HOUTSHLD
LemLLIL&6T euLfl SIMILIGVTLD.
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3llg & GMILIL|&6T:

Qur.QemhiGLoreT - SO NS ST
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SU(P5GH QFHTEILTDHOIW 2 660 2 6IFWITENT)S 6T

SM. SIML&
SLODSHHIOM, FHTLL & @Umngeumd &eoaifl, &§lbFAFmLLeTen.

U160 F & (& &LD

S  @EUSTD BHIHOTEMeT NHUGHSHGSLD 12840  HAMMITEUOILG 65T
WHUGHSGL @emLUul L STeG 2 mpWTHHWisHeNeT &STeonGwL. Qb
WHEMM WIHESTLHSHD GOUINL 558 Sl QeosAWL UsmLLGUT, LSl
)60 58 6v01 mrGeor 61516 LD ComeTmeaneLsmev. B &5MeL & Hlev
ComerMiensuQIsLeVMND 2 mPsCemUN@GL. QFHTELSTINWID, FhS @eVSHEHIILD,
Sm&Gmen, feoLnGlamyid, HmeumiQumdl yoHwuenNHGsS GSMILLDT 616
feoy. Qumileny eTpdlenry Heod. ellersseleny e(pdley Heod. GUmEDT
SEUUIL6oT] Hlevl]. @QFH6UMeL LMD LGImD QUMM Wenmhe UPHSLOLD B
QUMM 2 mIWTARWTSHET, SOPALMANGGSE QFwIgeTen  QFmemE  LOT6TuILI
Quilgm@w. SOIp QumpHlufeot  &Teld  &LBHS euTPaIMHGL, QeunHMSGESLD
SMIF6TILMI @(HLILGUTSET 2 mJWTHFILTSET. QeV&HEH601S5 CSHTeTmSHmen allarsbs
Qumflenwl  eujiby  &Llgd  &STHGID, QeusEHUS &HHGHIGHMmeT aNensHE S
STOHCHMMID LML 6mL.  euenjHFHID HUO(PSGL, SONTSHDOGL Qgmeo®
Q&g Qu@mem 2 mpwrflwjsGanumeury.  SUO(PSGS QAT mHmiuwl
2 empWTAFf&EeT GNSHH QSHELH0] 6T(HSHSHMTESHMGI.

Blmey&ClFnmsar: §mns QeusHUID, SPCleTLS NEWID, CPMIST 6T6TLIS
&, meue eT6oTLIG| LieTeMDMedT, SIMSHCILDETLS| HiJlg

Abstract

AD The period between the late ninth and early 12th centuries is the period of the
textualists. During this period of three hundred years no notable rare literary work or new
grammar book appeared. All that appeared in this period were texts. Some wrote notes on
Tolkappiyam, Sangha literature, Thirukkural, Silappathikaram, Thiruvaimozhi. Some wrote a
commentary. Some people wrote explanations. Few saw the bus. Thus the old became new:
the lost Palantami was revived. The contribution of the speechwriters to the Tamil language
will be magnified. Speech writers are responsible for the survival and success of the Tamil

language in the past. Speech writers are the people who are proud of giving charity to Tamil
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and Tamil people who explain the principles of grammar and keep the language bounded,
explain the literary ideas and develop the culture from time to time. This article discusses

about the speech writers who contributed to Tamil.

Keywords: Sangha literature, Alan is Pinam: Mangoa is Keeri: Navvi is Spotted

Deer: Karakam is Bear

2_emwimAWIj &6t

FRIGSTEVLD Q& ML_MRS SHMHSMELLD 66D Qev&aem, QeusHSH
2_emqITAFWIFTEET, HiHEGSM6T 2 mFWTAFWITESET, STULNW 2 e FWITAFIITS6I, FLOW
BIEVIHTTAFILITEET 61681  LILEUTONS 2 eDJUITHFITEHET 2 (56U 6TerT6oTI).
seneievlenywr&ifly, @Qerbugewny, GCaermeusmyuwly, Gum&flwiy, ufGLELS&]
SEW 2 mPWTAFILTSET &esNSHSH6oNITE 6@(h LFLDLSOHIEOHUI 2 6501 TSHELICUTSH6IT.
preomuiigsHeuanitl  NJUbSHL, MHFUHNSSTHS  FTHHTRIGET,  S(HHSMET,
Seouudemgd  CUTETDEMHMINEG  2MICWPSHL 2 OIWITETTSESE 6TEHLD
UpUTS QSTLFINm6nS STEu(PIgHMEG. @&HCUTL WITLILHT6L, LML 1gUILRTEL
CumeaTmeumMM@GLD UFDU®IS QSHTLIUEGIER.  eUeusmHSHUND 2 enFWITHFILIf
LUy Qetoera|bd QSTLJhE C&TEIGL 6(h & 6TME).

sSenailieL 2 STy

o em&aTed LN&SH QHTETEOLWITEG  SemallgengGul.  @elalamy  Lev
ShEWI(H&6T eUMLICTHWITG UPRISIDHS L6, LIS HmeL(LPemM&BELHGL NeTeor,
I(pSHG  eugeud  QUDM (PG  2OIWMEGL.  UmuIfS  HHEHHOTHSHE,
QEmmHRUTBeT aNflHHeL, HLODOGL CUaIFHED, Q&SNS GMILIL &([HSH6D, LIEHLPLI
urLeugenen  CMHCHTET  STLEBH6L, elemmalsnl.  (PsmHMUNEL  QUIThenen
NeneGFHeL, QFWILIET BML UL 2 IBEDL  TPSHISE, 6THHE  HHHMSWLD
Q&erTens Q&efMeurs & M) &6V Gumedttm LI6V QILHIGerMeL Nm&mev
2_MIIITETISHEh&GS SHenallieen] QUNISTLIGUITS HEDLDHSE).

@ ey, yevery

@enbLygevony,  SerellgmIemIE v  auemsulled  NeTumMIeTTTEYILD,
QaMLSTUNLSHDHG (PHETUPSHEOIEL 2 empulwmmMs &er&E6&6sH Heg HmLULLD
Smevenbuwld QuOM eNaTGHDT]. QHTELSTINL 2 HIUTHFIIITEHEDHSHESLD,
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HNmamer  Qessen 2 ILUTARNWISERHGSD Qb TGy  (LSHETmWINTSS
SeAOTY. ‘SMSOHSHSTHIL QHTOSTUINWLIES &SLened HODG 6uedl Q&mesuH
SOLHE, (WHETUPHOL QLSS H(WPSHWD SaN$SH QUM 6T6oTm)  Ljevei)
Gumpmid yeWSGHIW &rearGomy @euj. @etemunGeoCw W (Wpshley QuMHMIE
Sohsemn sl FTeTCmMy  @euemys  AmUUL  QUUWRILEG DS S 6.
LUTNMELBTSHI] &6oTsn)IemIUTICD, 6T FMIGEMNET MBI 1R HHSHSTL(HLOIL GG, ‘&)l
QLGN Levening QFHTLSTUNLISHIET 2 aThigal] CoHeTall @6l FeurClyersin
gHLOL LOTGHE] RHUIEHIQUICTMICNNTS” 6T6TM 2 emLLGefeoTm @ eTLbLy yeurslest
Qu@Bsn  SIVWIAPKEME.  spowrer QA elihg  HCImemL.  GuUTeTMST6s
Aeumenguiled, Queunypd UsSLGHWL  STEIUSHSTGWL. GF H(HSSLONSS
QzeMhe SHHMSHSE &afl eleahs meuSHDON). LNDJ SHSHMS WLEHSSHNID,
Hevend (WPSHFFALD, BHBenevenOU|Dd QeursH 2 emyulled Sme(ig&HmeE . Nm
QumAd  unHHuleveond  @euj  SHUOPWIY BTGNS — FTTCMTTEUTI.
Geucni(BLOILMI&EMCleLELEVMD,  SI(HEHLIFTONISEGSL  QUTHET 2 &S 6T
EMEIMNS, GUilett 6T6o1LG COGLD; LOGT  6TeoTLG 6  QHMPleIDd 2 6,
QUITHEpPETII(H:  LPCI6OT6OTLS  LNGUILD:  CLOMIST  6T60TLG Sl Heuall  eT6TLS)
Leeflomedt: &OT&HCILDEITLIG Bl 6T6aTMIENISEGTOMT. GLOGILD, QILPSHSTM) &6, Sl6TaLl
QuuIgseT, HlemmU  CUUITHET, LLGIeMmDL  Levemd g éliiest  CleuaflliLi(G &Hleormenr.
“GMHHE  MSAW(PSHIOTM]  CUEDEVET:  JBHEUML G631  PHAFUIH 2 USHGLD”
sreoTeemyuiled MW (PSHeTpems aN@GBLEW  SHETEOLOUD, “LOGTEIlmILIS
SMHOHGD: FTMW 2 GG’ eamelempullesr  eumuleond  eumpeiluledleo

BHEDISEESMSS CHIHSBES NS LeoUUGEDS.
& &leormy & Hleoflwiy

Qeo&aeuid, QSHWID  TaT  QHEUMS BHILSERSSL 2 el
gmearComy. SOAMID QUEBRISLOUTIIND @b H0EREFNIHSH 2 0Md Qsmeu(h,
o WeaNs QHTGSH&EmenClilcLeunDd CSTGSHSHIL NTTTEGHS  &(IheL,606LD6T
MUSGHIF QFtTmed] @6 L6 HIOTUNFD LML 60&HEMET LDGITLILITL DTS ClSIT6vurL
SHmsmILd, NoLprs HemesteummmeyLd, &HEMEVEFFHEMEUW|L_6DILD, SIS
2 MIBHEOL QUWI(PGHID 6eueTemOU|D 2 oL weu]. @euy [HEoiLBren  eUMDEUTRIG
QMDHG, eumphredlest QUEBLUGH®WE HMHE HIL&MeTH  HOHUSHWILD,
2 QWWPGHIUHNIGL  sHGFeTeT]. SO 2 @ICWILRS  THHHSAHTETIIL
BIELSEMETULD, 2 mI&HemaTu|d Ueopsmm Lulleiim Qgefeymmi Usvemd QUMD
NnCs 2 mpulmms CSTLRIGEUM]. LD&SHEM6T UTNEHMSE (PEDDEBEMET  H6dTS
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SIMUBS 2 evdlweome] Cummely. eugeonOMIF CFWISHSmeT FamIbL &),
SIP&ESHE QFLSWMD  Qemalwlsn), &ETLHSH0L  HLOIHL  aUPRISIL
@omomwewr, UMISL  ULPHILSaNOBHE CmGaesTEph, QFuHs  GMILLWD
STLRHIOM].  SMD 2607 61(PG eT6vuienil [IL D FLOWSHSHE &FMHSII
(TENEID  SIFFLOIWGSMETULD, HIOTHFW] CHTTMSHMUIL|ID BTG INHCH
2 pQWI(GHIHETOTT  TOUSDGEF HHFMoeN 2 mICL  H5&F FTOIDHIGLD.
NGHWTS 61L& SpTeunyd CFIUITLO6Y

GHMISGEF Q&ML  allemhs smeulum). @Qel@hemyuiled  enhlerer  Hlev
BIOUTSSeMesT QUITBLCUTSECS BHTeuevy UMISILTEDTS CGHTLSTUNWIL L& G0
&Teog GegOml. @eneud H&HemiHenfledt QsmenL GUILITEGLD.

GEeurmeuemywliy

Caeurmeuemyly eT6oTUG| UL L LQUWIT. 6T lg, STaNH 660D LI L RIGET
GumeL LML HHMLATEHE@HGES SITFTEL QUPRIGLILLL UL UQUWT @& SI56me0
Gaemmeusmywiflest  (PTGEIMBET  6@(heuf SUQAUWIT QuOHM elemhd), g
GUQuUWIpTe  Meterj  eMNeMmSHUN(HSSCIGTHLD. QFTLSHSTIHHNEG 2 60
&EUUIL.  Levedl] QU(HLOSSHET QeUH6T 6(H6U] GFEITeUMUI]. L6V6U]] 2 6V&LD
Gumomitd  QUGBWLEGHIW  aNgsHHed allfleuresr 2 Qw(ps SOWPEGS
Qamei(h QFWIHeU]. Qaurd 2 6m) euruileons Fowiddlener MUl Guicoailevemev.
Gaermeuempwly SO QevssauishHed CxHiFsH QuOMBLUmSL GCuTeGel
QL QM QessansdHald CHIFHN QuOMa]. HearaNwrssd, QrLlenLs&lered,
(W&sMeLLD, QML QML YA QELESHIG CIHTLJHEMETIILD, CISTEITENSHSEMETILD
hHanHs SHobuL eNasGHearmm]. &e CFTHOMTLI&HNGT euFeLTM), QINGS,
Qllgelld, Qum@beT QWMD)  Hel@ HHHHH [HLEL  (LPIGESHEM6NTH
SHAGION. 556 QLRGN ‘UHSMID, EGMUSLD, SHTHD, CuTs elumsLd,
2 D, GHUILD, FHMIHD HHBD HHIHHE, SMTH S UL QIHFQFTHSHm 6T
iR ESTERHeTOMy. Gaenmausnywy AFLLe Lo eumdheel] 6TeTLmSs
&60GI6UL_LIT6L oL (HLoesta 2_MIJIIMEYILD SN EME. LIGOSITEYILD
LOTITESTEHGL UTLLD Q&TLQIDGUTG! LomewuieN eT(PULD  eNermeyd Syl
Famild eflemLU|ld Siemwmm| 6(PEHEF QFOSMT]. HETETOM &(hSHIHHDMeNE
S 2. mp&eiled &L IgF QFLEDM]. HD &TLHSH W&ESHeT CUAW (PmMenL
o2 eHWGeor( U QLMGeNL GOUNEGUSHOBHE 2 0865CHTH UL
Q@(pSWeu] eTaTUSmeT SADILI(LIG S
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Qg lleugsSemeowImy

QaUIeuFHemeLWITT QHTLSTULINLE QFTLLHSTISHHMEG 260 &6GoTL ([ 61T
QRG] @eUTgH 260 (LP(PMLOUID HnL GIHEMATSHI. “LOGTETTL QLG EHLD 6oT6wt
QuUMHCm”  eTmID mIouTelmyuiled, CausrsHG gleuney Q(HEUTES
2 WSSO S, 2 60@GLD, 2 UNHLD, LFPLD H6TIMSH : LUSILD, UTFPLD 6T 6T6dT
QI(BLD. 260G 2 WIKHLD, UFUPLD, UFD QUITHHSHID CQUITIHET ereummID LS U|LD,
urgwd  QaumCorE QUIGBHSTS CUTHET YeTeUTMID SIS  6TEMILD
aleaT&E55HML Q6] meudlad FMHs mFal FUWHHEU] 6T6TUFH LeoLLGEHME.
Qeuy  QamevsTUNWEmT  emeudhs  (PesNleuCrsiim)  QBTEILHTL  MeUH&HE
QaTem&eEHECHHL  2.60F CFWIL|ETENT]. 2 605D 61687 6U@HLD  [HIOUTEINE, CIFTeL
ereoTLG]  eT(pSHlevimest QuieTml CUT(HET 2 6uTJeUGl. AFAFTELEOlGTTET @ I6TTM
HAJD, LD (WHeomuier HisHHedlst Qsuieud HuidHm. QbEHIL CFIGT6oT
smeUSHSH(LPeoTleurTHe0lesT  CFTeLGlL6ITLS ‘Cougld’ eT6itm  CQ&MeTaTUILRD  6TEMID
aufl&enmed SIMLILLGHME).

o emp&ailenr 2aGL  HevallLm&elled, H@HLD NaGHUPLL, dESHHSSTL(HLD
BenearCammId Q6L LWSEMG]. (666l 2 I&Hemend & (pedluLd, Fmjbgin
MNetteoreuj] 260  STEUUGID  STLGeUGHID  QUPSGQSEN@ID,  SLNeoTeoTeN(]
2_6mI&6NTeL (pevtesiadl] eNaTésMe UGSHST allaésld UMD, HESH6056M
SNp&SILGUGIOTET  QeursH 26m) SHeolF  HPUUSGHWSTGL. QFbHSLOLD
BILG  ceemev  GMISS  Smpiflein  s®SS  Nnflaid  Asefle,
HHHS WML IFTHAD 6. CFTPHTCL QFhSLOIPHTE sTesr NDF Fam,
SemeowrGrmr UL CaumisL b QHTGWLIl Sulleml. SUOD Famid HELEYIVSELD
QFHSOIDBTEH  eTaTMIENISHEIONT. GG, 2 6i(h 6T6TLS| 2 6801600160, HMIGHEH6L
G HHL, HFMUGHHL (PHOIW  LLINHMISGSD UGB  QUTHONDETILITS M6V
&G ST M.

&H6LELITLIJ

QameLsTUNWE  QFTLLHSTIHHMESG 260 &Ll @eU] 60SML
Hoosmwng  QemeusmiwussHng 2 emjulledLuiil L. s  HEL6OMLI]  6T6uLl
urgmLUUGSOy. gheuj SeuCpmg &Fmijileo). (LD6IT6TeU] 2 6nI&Hmnen 2 6TeUMhS
2 0 6I(PGHHDT). 1RHS QUITBemeT beil@ eNsEHs FamiGeoled Qeauj QUFGILD
5HHGHEF CFIHFHTMEMOIITD QeuHeny aNHSHIID] 6TeTMEMNESSLILIGEHMDE).
(perTeTed] 2 MMl 2 eTeUMRIS  6T(LPGHID  HeoTemowl].  @UILEaTET  (Lemm
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gmalllemnl  SLImibhg Qevssen HLUSCHTH FamAHeimm]. JHuSSHCHT(HLD,
BWSHCHTHLD LeLaIL MSeNe0 2 60 &6uo1(H 66T

Cupmr&Mwiy

Gupmrflwy  QgmevasTuiwL  QUIGETSHSTIL  (P(POWLSGSL 2600
SeuorL_euymeumy. HoUyL QU QuINQUWIHSG (LP6IT6ID 6u(HSHEL Geueuor(hLd 6T6ur
QeVESID Sl QHTLSTUNWSHL 6T HT6tTG QUILSERSGL CUITHFIWIf
2 60 SIMDHGIETONTG. UTOTAFW], @Qembdureon&AFly, W AFII], &6oI&STIICOIT]
sTeTemIld AmULL QuUTsemeT B SGleTar @QUINDQUWITHET L6, FhsHF &TeorCoiy

Quwiy euflemsuiled CuITARw@BL GL LAUHMIIGBLLG HDULSGTIULSTGLD.

Qeauy  Heu  euflumligeny eTeotUg MWL H6TMGH.  ‘CUTLDSH HlI6L
QUMSCUWY  eTeTemIld QFWIL|eMNuId BHIOUTONE, UTDSSLILIBLD QUITIHETTEUEDT, 6T65T
sL6|@pd, (Peflel(pld, UKD, UTJLULEI(HLD, SITF@HD, LWMPU|D, BTHLD
sTeTLeTRIMeNM T(HEHHSSHMTLIq, QaUMMIET SL6enel QUTDSHGHID CFIL6T SHL 66T
QUMDSHCFHELUILBLD  6T60TM 2 MISHIDNT. Q6UTNSHSHIHEL 6T6oTLG  LILPHSLOIDIT
aufeufls  QaraudLmpdu  euflurliquiedfesrgrSw  Guomdflwy SO
QpoleulflumLmemy  eTeotUGemenr SO (PIRAME. Qeuj  FWINIGEGLD
ShsgQUBL QUNISSLD 2 61am QSTLImU &GS, @ HIOHUTONMESLD
3(h$s BIHOUTNIDHGD 2 6mem QFHMLFemuUs &L (HHDOM). Gy HIMHUTENE el(HLD
QEwWdseller (LPOMMAILIEDLILID  H6UEILONS  cTeroietl  6T(PSHIFTOMT. Q6]
2 IOW(PS COAsTEIL  QABNIGET UAMGL. UmSLILGRSHS Famigev,
QmOWmOLUILGSHSHIHEL, HIOUT SmDHs SMLL 6D, UTLLD FamiGHed, GCoummienLo
GG, LMILUDD  QUPKRIGEL, LM@HED] FamGHed, CFTHOUTHET  FameD
SLENLIETTEUMLD. ST, “ HENSCILTUS UL G PMIeDSHSH HEGSILD,
SenGeu AfGHFHID, QALHES HFSHVICILDET CLPGTOMEITL” 6T60T QLOUILILITL .U I6516D
oMK Cogy|d unhs L6V6EMLOU|60IL_UI6UTT& YLD,
2_eu&lIuMI6 ML WIITTEHELD, QLSS QUETENLDW|EHL IWIITTHELD SHSLDEH6TMITI).

Qeueurm SO HEOLSEEHG euUICUTEH gOUL(  eubHGleTer GemL,
qHIUY, Unssaiy gfiainamm AsmHM SihG BHILSELSHG 6UTDe| ShH
Gumpmeyld, Sismeuy  QUHS QeeLeurdsmns SRS Hrey, SeumHHHGFw
AL msafeL SleUMemMm L8sgor(hLd SIS 2_ WIS FWF&He
S LOUTGUL (b erTereiy. 2_uWTAfWIF&HemenLl GummmIGeuLD: LSIIGLITLD:
62I600TRIG GeUILD.
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3119.8 G MILIL| & 6T

1. QamesmuNwib QUT@GaTSHSIILD - @b Fey, FTIeT USHULSLD -

Q& 65T60)60T.(LIS.650)

BeV&&HET UTEOMM)] - LOCWNEUTEFS) LSIILIGLD,CI&65T6me6nT. (LIS.298)

2 mIWTAFILTEHET - (L.606U. HTNHSH60, O6UNEUTEFS] LSIILISLD, GG 60T6m60T.(LI&.77)
sTPBIOTEI (B &SaNed beirgmmed- umfl Hlemeowid, Qg eienent.(Lid.89)

N6 HLOLNIVSHEMT HETCHTENL -8. L. HMeUTesutedt, LMl Hlemeolid C&6iTemeur.
(U5.335)

a bk own
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