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FOREWORD MESSAGE FROM THE BOARD OF EDITORS

Seethalakshmi Ramaswami College, a paragon of academic excellence, owes its
genesis to the visionary zeal of our founder, Padmabhushan Shri. N. Ramawami Ayyar,
who pioneered the empowerment of women through holistic education, thereby sowing the
seeds of intellectual and personal growth. This philanthropic stalwart, ahead of his time,
recognized the transformative potential of women's education and took the helm,
establishing a beacon of learning in the 1950s, long before it became a mainstream
imperative.

The baton of excellence was subsequently passed to his illustrious
progeny, Sri. R. Panchapakesan, who built upon his father's legacy with unwavering
dedication, unrelenting passion, and a steadfast commitment to academic distinction.
Alongside his erudite wife, Madam Coordinator Smt. Vasantha Panchapakesan, he
navigated the institution through uncharted waters, harmoniously blending traditional
values with innovative pedagogy, and catapulting the college to unprecedented heights.
This noble pursuit continues unabated, spearheaded by their sons, Sri. Ramani
Panchapakesan,  Executive  Director, and Dr. Kannan  Panchapakesan,
Director — Academics, who remain resolute in their quest for scholarly excellence.

SRC-QUEST, the college's flagship journal, was inaugurated in 2021 as a testament
to academic rigour, intellectual curiosity, and a multidisciplinary approach to knowledge
dissemination. This esteemed publication strives to showcase cutting-edge research,
fostering practical applications, innovative solutions, and paradigmatic shifts in complex,
real-world problems. The inaugural volume, dedicated to our founder's 125th birth
anniversary in July 2021, marked a watershed moment, while the second and third volumes
consolidated this momentum. The fourth volume now boasts 27 erudite research articles
from faculty members across Arts, Science, Commerce, and Management disciplines,
underscoring the institution's unwavering commitment to academic integrity, excellence,
and the pursuit of knowledge.

The editorial and technical committees of this peer-reviewed journal extend their
deepest gratitude to the college authorities for their unwavering support, sagacious
guidance, and unstinting encouragement. We also acknowledge the invaluable
contributions of our faculty members, whose dynamic scholarship has enriched this
volume, and whose intellectual ferment continues to propel the institution forward. It is our
distinct privilege to facilitate the dissemination of knowledge through these exemplary
research articles, thereby fostering a community of scholars and paving the way for future
breakthroughs.

BOARD OF EDITORS
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EXTRACTION, ISOLATION AND CHARACTERIZATION OF BIOACTIVE
COMPOUNDS IN LEPIDAGATHIS CRISTATA (WILD), ACANTHACEAE

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

Abstract

Medicinal plants are rich in bioactive components that are utilized to treat various
human ailments. Phytochemical constituents are responsible for the medicinal activity of
plant species. Phytochemical screening is an important step in identifying bioactive
compounds present in particular medicinal plants. Hence the present research focused on
screening of phytochemicals in Lepidagathis cristata by preliminary biochemical test, TLC,
HPLC and GC-MS analysis. The results of the phytochemical analysis of the plant extract
revealed the presence of reducing sugar, saponins, terpenoids, alkaloids, phenolics, tannins
and flavonoids. The TLC result showed that the presence of gallic acid , caffeic acid,
quercetin, rutin and ferulic acid . The HPLC analysis revealed the presence of
phytochemicals namely oleic acid, 3-(octadecyloxy) propyl ester, heptadecane, 9-hexyl ,
octadecane, 3-ethyl-5-(2-ethylbutyl) and heptadecane, 9-hexyl and ethyl iso-allocholate. GC-
MS also confirmed the presence of phytoconstituents, such as heptadecane, 9-hexyl-
(C23H48), octadecane, 3-ethyl-5-(2-ethylbutyl), oleic acid, 3-(octadecyloxyl)propyl ester,
docosanoic acid, 1,2,3- propanetriyl ester, ethyl iso-allocholate and stigmasterol. This study
also enhances the traditional usage of L. cristata for its bioactive compounds. These
phytoconstituents needs further pharmacological investigation in order to develop new drugs
for the treatment of specific diseases and this plant seemed a potent medicinal agent and
could be used as a therapeutic drug in future.

Keywords:  Lepidagathis cristata, preliminary biochemical test, TLC, HPLC, GC-
MS analysis, Oleic acid, 3-(octadecyloxyl)propyl ester

Introduction

Medicinal plants are the richest resource of drugs of traditional system of medicine,
modern medicine, pharmaceutical intermediates and chemical entities for synthetic drugs [1].
The herbal medicines serve the health needs of about 80% of the world’s population,
especially for millions of people in the vast rural areas of developing countries; more than

65% of the global population uses medicinal plants as a primary health care modality [2].
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Plants are used as food, medicine, flavor, cosmetic, fumigant, insect deterrent and ornamental
[3].

India is one of the world’s 12 biodiversity centers with the presence of over 45,000
different plant species. Of these, about 15,000 to 20,000 plants have immense medicinal
value. Everyday new inspiring information is being added to folklore medicine for the
development of drugs [4].

Plants are the reservoirs of potentially useful chemical compounds which could serve
as newer leads and clues for modern drug design. The most important of these bioactive
constituents of plants are alkaloids, tannins, flavonoids and phenolic compounds [5].
Correlation between the phytoconstituents and the bioactivity of plant is desirable to know
for the synthesis of compounds with specific activities to treat various health ailments and
chronic diseases as well. For example, vincristine (an antitumor drug), digoxin (heart
regulators) and ephedrine (a bronchodilator used to decrease respiratory congestion) were all
originally discovered through research on plants [6]. The medicinal plants are useful for
healing as well as for curing of human diseases because of the presence of phytochemical
constituents [7]. Phytochemicals are primary and secondary compounds. Chlorophyll,
proteins and common sugars are included in primary constituents and secondary compounds
have terpenoids, alkaloids and phenolic compounds [8].

There is growing awareness in correlating the phytochemical constituents of a
medicinal plant with its pharmacological activity [9,10,11]. Screening of active compounds
from plants has led to the invention of new medicinal drugs which have efficient protection
and treatment roles against various diseases, including cancer [12] and Alzheimer’s disease
[13].

The present study was carried out for screening of qualitative and quantitative
phytochemical analysis of Lepidagathis cristata Willd. Lepidagathis genus belongs to the
family Acanthaceae represented by 100 species, widely distributed in tropical and subtropical
regions of Asia and Africa [14]. Lepidagathis cristata is an important medicinal herb
distributed widely in peninsular India.

L. cristata has been widely used as folklore medicine, it is used to cure fever, the
aqueous extract of leaves mixed with Ocimum juice in 10:1 ratio and the tuberous flower ash
mixed with coconut oil is applied externally on inflamed area. The leaf extract is used
especially for malarial fever. It is also used for ring worm, burn, wounds, skin and itchy
infections [15,16,17]. Used as bitter tonic for fever, pneumonia, flu, mouth infections [18],

eczema, psoriasis and other skin infections [19]. The ash of whole herb is applied externally
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on chronic wounds of pet animals [20]. Fumigation of this medicinal herb is used to treat
epilepsy [21]. The roots of the herb are used in stomachic and dyspepsia. The inflorescence
ash is used for itchy affections of skin and burns [22]. Leaf juice with copper sulphate is

given during snakebite for gaining consciousness [23].

Materials and Methods

Lepidagathis cristata Willd. is a medicinal herb, belongs to the family Acanthaceae
commonly known as Nakkapidi, Lankapindi (‘Yanadi tribal), Mullabanthi (Telugu),
Karappan poondu (Tamil), Karappanundu (Malayalam) and Otdhompo (Santhal tribe) [24].
Usually, it appears in dry places and waste lands. It is a perennial herb, branches numerous
from highly reduced main stem; Leaves- sessile, 3.0 - 6.0 x 0.5 - 1.0 cm, linear-lanceolate,
pubescent, acute at both ends, margin entire to serrulate; Flowers- in globose heads, crowded
at the base of the stem; bracts elliptic, spinesent; bracteolate. Calyx- lobes 5, hairy; corolla-
white with brown or purple spots; stamens 4, didynamous, anther two celled and exerted,;
style slender; stigma simple, fruit capsule, oblong and Seeds 2 (Figure 1). Flowering seasons
is January-March [25].

L. cristata Willd. Plant
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Source of Plant Material

The plants of L. cristata were collected from a naturalized population in Sobanapuram,
foot of Pachhaimalai Hills, Tiruchirappalli District. The plant material was washed under
running tap water, air dried in shade and then homogenized to fine powder and stored in
sterile air tight bottles for the experimental use.

Phytochemical Analysis of L. Cristata

a) Preliminary phytochemical tests for qualitative chemical examination

The ethanolic extract of L. cristata was subjected to qualitative tests for the
identification of phytochemical constituents is referred as test solution. The preliminary
phytochemical screening has been performed by Brindha et al. [26] method. Ten grams of the
dried powdered plant material in 150 ml of ethanol for six hours is extracted using Soxhlet
apparatus. The extract was concentrated and used for preliminary phytochemical screening
(Table 1).

Tablel: Preliminary Phytochemical Test - Observation & Inference

Test

Observation

Inference

Test solution + 2 ml of Fehling’s

reagent + 3 ml of H,O

Red-orange colour

formed

Presence of reducing

sugar

Test solution +H-20 and shake

Foamy lather formed

Presence of saponins

Test solution+ Piece of tin + 3

drops of thionyl chloride

Violet or Purple

colour developed

Presence of

triterpenoid

Test solution taken with 2N HCI.

Aqueous layer formed and to which one or
few drops of Mayer’s reagent (5 g of
potassium iodide and 1.4 g of mercuric

chloride dissolved in 100 ml of distilled

water)

White precipitate or

turbidity formed

Presence of alkaloids
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Test solution in alcohol+ one drop Intense blue colour | Presence of phenolic
of neutral ferric chloride (5%) solution developed compounds

2 ml of test solution + H.O and White precipitate Presence of tannins
lead acetate few crystals developed

Test solution in alcohol + a bit of Red or orange red Presence of flavonoids
magnesium and one or two drops colour formed

of conc. HCl and heat

b) Isolation of phytochemicals from L. cristata by TLC

Glass plates (4 cm x12 cm) were cleaned with acetone to remove the dirt, grease
marks and fingerprints. Thirty grams of silica gel was mixed with 60 ml distilled water and
made into slurry. The slurry was coated on the glass plates to a 0.25 cm thickness and dried in
a dust free chamber for 10-15 minutes. Then TLC plates were heated for an hour at 110 °C in
an oven [ 27]. Chromatograms were developed in a saturated chamber. After the
chromatogram was developed, the plates were dried, visualized and photographed under UV
light at 254 and 365 nm in KEMI make UV cabinet.

c¢) High Performance Liquid Chromatography (HPLC) analysis

The HPLC analysis of root, leaf and inflorescence of Lepidagathis cristata samples
was conducted using a mobile phase methanol: water (80: 20), column 250 x 4.6 mm, 5 um
at a flow rate 1.0 ml/ minute, injection volume 20 pl with a given time of 50 minutes
(Shimadzu, model 2010 CHT, Software LC solution). Standard curve of double distilled
water (ddH20), gallic acid, caffeic acid, rutin, quercetin, ferullic acid and the test samples
were compared and the respective compounds present in L. cristata plant were detected by
HP-LC analysis [28].

d) Gas chromatography and Mass Spectroscopy (GC-MS) analysis

The powered sample (20 g) was soaked and dissolved in 75 ml of ethanol for 24 hr.
Then the filtrates were collected and evaporated under liquid nitrogen. The GC-MS analysis
was carried out using a Clarus 500 Perkin-Elmer (Auto system XL) Gas Chromatography

equipped and coupled to a Mass detector Turbo mass gold-Perkin-Elmer Turbomass 5.1
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spectrometer with an Elite-1 (100% Dimethyl Polysiloxane), 30 m x 0.25 mm ID x 1 um df
capillary column. The instrument was set to an initial temperature of 110 °C, and maintained
at this temperature for 2 min. At the end of this period, the oven temperature was raised up to
280 ° C, at the rate of an increase of 5 ° C/min, and maintained for 9 min. Injection port
temperature was ensured as 250 °C and Helium flow rate as 1 ml/min. The ionization voltage
was 70 eV. The samples were injected in split mode as 10:1. Mass spectral scan range was at
25-400 mhz. [29]. The chemical constituents were identified by GC-MS. The fragmentation
patterns of mass spectra were compared with those stored in the spectrometer database using
National Institute of Standards and Technology-Mass Spectral database (NIST-MS).

Results

Medicinal plants are of great importance to health due to the presence of
phytoconstituents. There is growing awareness in correlating the phytochemical constituents
of a medicinal plant with its pharmacological activity. The present research focused on
screening of phytochemicals in Lepidagathis cristata by preliminary biochemical test, TLC,
HPLC and GC-MS analysis. The results of the phytochemical analysis of the plant extract
revealed the presence of reducing sugar, saponins, terpenoids alkaloids, phenolics, tannins
and flavonoids (Table 2).

Table 2: Results of the phytochemical constituent test of L. cristata extract

Phytochemical Result
Reducing sugar +
Saponins +
Terpenoids +
Alkaloids +
Phenolics +
Tannins +
Flavonoids +
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Preliminary phytochemical test in L. cristata Willd.
plant extract

a) Reducing sugar e) Phenolics
b) SapomnA f) Tannins

¢) Terpenoid g) Flavonoids
d) Alkaloid

TLC chromatogram

a) Gallic acid (Rf value-0.20) d) Caffeic acid (Rf value-0.90)
b) Quercetin (Rf value-0.40) ¢) Ferulic acid (Rf value-0.95)
¢) Rutin (Rf value-0.67)

Figure 2.
Thin layer chromatography (TLC) was used for the detection of phytochemicals from
the plant extract of L. cristata the separated compounds and their Rf values were depicted in
Figure 2 and Table-3.

Table 3: Thin layer chromatography results of ethanolic extract of L. cristata

Band No. | Name of the compound | Colour of the band | Rf value
1 Gallic acid Brownish blue 0.20
2 Quercetin Orange 0.40
3 Rutin Dark yellow 0.67
4 Caffeic acid Blue 0.90
5 Ferulic acid Dark brown 0.95

The TLC results indicated that root and leaves showed higher concentration of gallic
acid 4.80 pg/gm and 0.11 pg/gm respectively. It was also shown that caffeic acid, quercetin,
rutin and ferulic acid were found in root, leaves and inflorescence. The name of the
phytocompound and its chemical name, molecular formula, molecular weight, structure,

compound nature and its biological activities are given in the Table-4 below:



Table 4:

Bioactive compounds identified in L. cristata by HPLC analysis

Name o Molecular Molecular  wt Compound
S. No. the Chemical name formula mol " | Structure natufe Biological activity
compound 9
. . on . Anti-inflammatory
Benzoic  acid, o Phenolic . . ;
1 Gallic acid | 3.4,5- C7H605 170.1195 \ Q o | acid antimutagenic,
trihydroxy- Ho antlcan(_:er_, antl_OX|dant
o and antimicrobial
Anti- cancer,
Quercetin | Quercetin C15H1007 302.2357 bioflavonoid | 2ntioxidant, anti
2 sophoretin inflammatory,
Hepatoprotective activity
and antiviral
Rutoside Anti-Alzheimer,
3 Rutin quercetin-3- C27H36019 664.5633 bioflavonoid | antiarthritic, antidiabetic,
nutinoside o antiulcer, antiasthmatic
& anticancer
Caffeic Hvdroxveinnami on Anticancer, antidiabetic,
. ydroxy C9H80O4 180.15742 Polyphenol | anti-inflammatory,
4 acid c Ho on L .
~cid p antimicrobial and
° antioxidant
2-Propenoic Anti-diabetic and anti-
Top Ageing antioxidant, anti-
Ferulic acid, 3- (4 L inflammatory
. hydroxy-3- C10H1004 194.184 ~ | phenols L A .
5 acid m@/\ antimicrobial, antiallergic,

methoxyphenyl)

and
photodamage of

anticarcinogenic
prevent
skin.
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The HPLC analysis revealed the presence of phytochemicals namely Oleic acid, 3-

(octadecyloxy) propyl ester, Heptadecane, 9-Hexyl , Octadecane, 3-Ethyl 5-(2-Ethylbutyl)

and Heptadecane, 9-Hexyl and Ethyl iso-allocholate. The identification of phytochemicals

was confirmed with the respective reference samples.

GC-MS also confirmed the presence of phytoconstituents, such as Heptadecane, 9-

hexyl-(C23H48),

(octadecyloxyl)propyl  ester

Octadecane,

3-ethyl-5-(2-ethylbutyl)

(C39H7603), Docosanoic

(C26H54), Oleic acid, 3-
acid, 1,2,3-

propanetriyl

ester(C69H13406), Ethyl iso-allocholate (C26H4405) and Stigmasterol (C29H480). The
molecular structures of these compounds were predicted through Mass spectrum analysis

(Figure 3 and Table 5).
Isolation and identification of Heptadecane, 9-Hexyl Isolation and identification of Ileptadecane, 9-11exyl
and Octadecane, 3-Ethyl-5-(2-Ethylbutyl ) - from and Ethyl iso-allocholate from L. cristata Willd.
L. cristata Willd. plant by HPLC plant by HPLC
Isolation and identification of Oleic acid, 3 - (octadecyloxy)

propyl ester from L. cristata Willd. plant by HPLC

a) Reference sample of Heptadecane, 9-Hexyl
and Octadecane, 3-Tithyl-5-(2-Fthylbutyl )
b) Isolated sample from L. cristata

a) Reference sample of Ileptadecane, 9-Ilexyl
and Ethyl iso-allocholate
b) Isolated sample [rom L. cristara

GC-MS Chromatogram of L. cristata Willd.
root extract showing bioactive compounds

2) GC - MS Chromatogram
b) Bioactive compounds

GC-MS Chromatogram of 2. eristata Willd.
leal extract showing bioactive compounds

a) GC-MS Chre i
b) Biouctive compounds

GC-MS Chromatogram of L. cristata Willd.
inflorescence extract showing bioactive compounds

) GC-MS Chromatogram
b) Bioactive compounds

Figure 3
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Table 5: The molecular structures of the Compounds
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No

Name of the
Compound

Molecular

Formula

Molecular
Weight

Retention Time (RT)

Peak area %

Root

Leaf

Inflore

scence

Inflore
Root | Leaf

scence

Heptadecane,
9-hexyl-

C23H48

324

4.96

4.96

4.95

34.18 | 24.41 | 34.48

Octadecane,
3-ethyl-5-(2-
ethylbutyl)

C26H54

366

5.54

5.55

5.54

2532 | 9.45 |3448

Oleic acid, 3-
(octadecylox

yl)  propyl
ester

C39H7603

592

7.63

7.63

7.63

17.72 | 3.94 |31.03

Docosanoic
1,2,3-
propanetriyl

acid,

ester

C69H13406

1058

10.1

3.8 - -

Ethyl iS0-

allocholate

C26H4405

436

11.61

- 22.05 |-

Stigmasterol

C29H480

412

32.32

- 787 |-

Discussion

Phytochemical screening was carried out to assess the chemical composition of root,

leaf and inflorescence extracts of L. cristata by preliminary phytochemical test and found that

reducing sugar, saponins, terpenoids, alkaloids, phenolics, tannins and flavonoids were

present. Similar results were obtained in various Acanthaceae plants, Acanthus montanus [30],

Papulosis imbricate [31], Asystatia travancorica [32] and Odontonema strictum [33].

The TLC results indicated that the presence of high concentration of gallic acid in L.

cristata the same results was reported by Kalitha Parveen et al., [34] in Blepharis

maderaspatensis . Rashmi Ranade et al., [35] documented that the leaf and stem extracts of

Barleria prionitis contains high gallic acid (211.70 pg/g) and caffeic acid (37.74 ug/g). Gallic

acid is the type of simple phenol compound found commonly present in plant tissues. It
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possesses astringent activity [36], antibacterial, anti-fungal, antiviral, anti- inflammatory,
antioxidant, anticancer and anti-diabetic activities [37]. The other compounds quercetin, rutin,
caffeic acid and ferulic acid isolated from TLC studies.

The HPLC analysis revealed the presence of four phytochemicals namely Oleic acid,
3-(octadecyloxy) propyl ester, Heptadecane, 9-Hexyl, Octadecane, 3- Ethyl-5-(2-Ethylbutyl)
and Ethyl iso-allocholate. The identification of phytochemicals was confirmed with the
respective reference samples. Gallic acid is phenylpropanoid, chemically 3, 4, 5-
Trichydroxybenxoic acid isolated from Eruca sativa [38]. Quercetin constitutes phenolic
compound derived from flavones isolated from Acacia lencophloea [39], caffeic acid isolated
from Ammi majus seed [40] possess many biological activities including antimicrobial
activities, such biologically active compounds were also isolated from L. cristata.

In GC-MS analysis, major phytochemical compounds with high peak area (%) was
present in the root, leaf and inflorescence of L. cristata which contains Heptadecane, 9-hexyl-
(34.48%), Octadecane, 3-ethyl-5-(2-ethylbutyl) (34.48%), Oleic acid, 3-(octadecyloxyl)
propyl ester (31.03 %), Ethyl iso-allocholate (22.05 %) and Stigmasterol (7.87%). The
molecular structures were predicted through mass spectrum analysis. The phenolic
compounds were reported in L. scariosa [41] and found to be most efficient therapeutic
substances used as medicinal agents for analgesic, antispasmodic, and antimicrobial
properties [42, 43]. Wound healing properties [44] and antioxidant properties, anti-
inflammatory, anti-androgenic and anticancer activity [45]. Raghavendra et al., [46]
concluded that the inflorescence extract of Pleocaulus sessilis exhibited high antibacterial
activity than leaf and stem extracts. Sawadogo et al., [47] reported that among the six species
of acanthaceae plants (Blepharis lineariifolia, Dicliptera verticillata, Dyschoriste perrotteii,
Lepidagathis anobrya and Nelsonia canescens) L. anobrya has high phenol and flavonoid
and also it possesses the best antioxidant activity. In this study five compounds were
identified in the root, leaf and inflorescence extracts of L. cristata and these compounds may
be helpful for drug development.

Conclusion

Nature is a unique source of structures of high phytochemical diversity, many of them
possessing interesting biological activities and medicinal properties. An intensive search of
new phytochemical is required for the development of noval pharmacological therapeutics.
This study also enhances the traditional usage of L. cristata for its bioactive compounds.
These phytoconstituents needs further pharmacological investigation in order to develop new

drugs for the treatment of specific diseases.
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2-(1H-INDOL-3-YL)-N-((1R,4R)-1,7,7-TRIMETHYLBICYCLOJ[2.2.1] HEPTAN-2-YLIDENE)
ETHANAMINE : ASTUDY ON QUANTUM MOLECULAR DESCRIPTORS

R. Santhi, B. Rajeswari , S. Ahalya
PG and Research Department of Chemistry, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Density functional theory is the most promising approach to predict the electronic
structure of matter. It provides a variety of molecular properties such as molecular structure,
vibrational frequency, atomization energy, ionization potential, electric and magnetic
properties, reaction paths etc. Hence the research work has been planned to compute optimized
molecular structure and quantum molecular descriptors of the Schiff base 2-(1H-indol-3-yl)-N-
((1R,4R)-1,7,7-trimethylbicyclo[2.2.1] heptan-2-ylidene) ethanamine by carrying out HOMO-

LUMO analysis obtained by DFT/B3LYP with 6-31+G(d) basis set.

Keywords :Imines, Schiff Bases, DFT, Quantum descriptors, HOMO — LUMO energy

1. Introduction

Schiff bases are a huge category of compounds differentiated by the presence of a
double bond connecting the carbon and nitrogen atoms, giving them their adaptability, which
are produced by many ways as they can combine with different alkyl or aryl substituents.
Schiff bases demonstrate a wide spectrum of biological activities, such as antibacterial,
antifungal, antimalarial, anti-inflammatory, antiproliferative, antiviral, and antipyretic.

They are employed as dyes, pigments, catalysts, reagents for synthesizing organic
compounds and stabilizers for polymers.On the other hand, coordination compounds with
heterocyclic Schiff base ligand has attracted much attention of the chemist in current years to
find applications as potential drugs due to the presence of multifunctional groups. They also

serve as a back bone for the synthesis of various heterocyclic compounds. The present study is
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aimed to compute quantum molecular descriptors for the compound 2-(1H-indol-3-yl)-N-
((1R,4R)-1,7,7-trimethylbicyclo[2.2.1] heptan-2-ylidene) ethanamine using HOMO — LUMO
energy gap obtained from DFT calculations.

2.Experimental Methods
Synthesis of the Schiff Base
2-(1H-indol-3-yl)-N-((1R,4R)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ylidene)

ethanamine (TC) was prepared by the condensation of tryptamine (1.6g) with an equivalent
amount of camphor in acetic acid - alcohol mixture at room temperature (Scheme). The
whole mixture was kept under reflux for 5 hours. The solid obtained was filtered and dried over
anhydrous CaCl in a vacuum desiccator. Recrystallisation was performed using ethanol as
solvent[2].

H

C‘H;COOH/C2HSOH
zC C -NH, 60-80 C, 6Hrs

Tryptamine
Camphor

2-(1H-indol-3-y1)-N-((1R,4R)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ylidene)ethanamine
(TO)
3. Results & Discussion
3.1 Characterisation of the Schiff base
The synthesized compound is characterized by physical, analytical, UV- Visible,
FTIR and H'NMR spectroscopic techniques.

Table 1: Physical and analytical data of Schiff base

Name of the Col Melting | Yield Elemental analysis ( Calc / Exp) in %

Schiffbase | ~°°U" | point (°C) | (%) N c 5

TC Light 219 65 9.5 (9.3) 81.6 (81.5) | 8.8(8.7)
yellow
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3.2 Spectral Characterisation of Schiff base
UV-Visible spectra

Electronic spectra of the Schiff base were recorded in DMSO in the range of 200-
800nm at room temperature.The compound exhibits bands at 274nm and 575nm due tom-

n andn-z” transitions respectively? (table 2, fig.2).

e

| Y 575
00 | \ T ———

nm
200 300 400 500 800 700 00 900 1000 1100

Sample: T

Figure 2. UV-Visible spectrum of Schiff base

Table 2. UV-Visible spectral data

TT- Tt* n- 717*
Name of the Schiff base

A max(nm) A max(nm)
TC 274 575

FTIR spectra

In FTIR spectra the appearance of azomethine -CH=N- band at 1625cm™ and absence
of characteristic peaks due to the carbonyl group of aldehydes and ketones at 1700 cm™ confirms
the formation of Schiff base®®. Absorption band in the region 3253 cm™ may be ascribed to N-

H stretching vibrations of indole group. The band at 1442 cm™ is due to vc=c Stretching
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vibrations of aromatic rings.The broad peaks in the region 1000-1100 cm™ may be attributed
to C-N stretching vibrations of primary amines. The peak observed in the region 1408cm™
can be assigned to C-C stretching vibrations of aromatic ring.The bending vibrations of
various groups are found in the region 400-960 cm™. The presence of bicyclic ring and

aromatic ring moieties can be deciphered from the bending vibrational modes in the range

550-800 cm(table 3, fig.3).
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Figure 3. FTIR spectrum of Schiff base

Table 3. FTIR spectral data

ISBN 978-93-95323-22-2

Bending vibrations
v oc-c
VOH |VNH |VecH |CH=N/ | ve=c | Vec | VenH veo Oc-H
(cm™ | (em™ | (cm™ | ve=n | (cm™ | (cm” | (e (Cr_‘n' gC'N d1dcidon(cm’
D ) e Y )
) (cmr
Y
3253, | 2634, 734,
3446 2922 | 2360 1625 | 1442, | 1408 | 1336 652 567
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H! NMR spectra

The peaks observed at 7.55-6.9ppm are due to aromatic ring protons.The protons of the
bicyclic ring moiety in the compound derived from camphor are evidenced by the appearance

of multiplet in the region 0.8-2.9 ppm. A singlet peak observed at 11.012 ppm may be

attributed to N-H proton of tryptamine moiety (table 4).

Table 4. H'NMR spectral data

ISBN 978-93-95323-22-2

ON-H of . OcH in
tryptamine ?CH;:I) ?CH ri)romatlc aliphatic L-Izomr)arotons
(ppm) ppmy 1 (PP (ppm) PP
29 (s), 2.5-
11.012 (s) - 7.55-6.9(m) 1.78(m) 6.054
3.3 Structure of the Schiff base
The structure of the Schiff base is shown in fig.1.
H
N
N‘""‘-—- l|I

Figure 1. Structure of 2-(1H-indol-3-yl)-N-((1R,4R)-1,7,7-trimethylbicyclo[2.2.1] heptan-2-

ylidene)ethanamine
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3.4 Computational Study

Density functional theory is the most constructive approach to compute the electronic
structure of matters. It has become an effective tool to predict the molecular properties such
as molecular structure, vibrational frequencies, atomization energies, ionization energy,

reaction paths, electric and magnetic properties’.

The HOMO represents the ability to donate electron while LUMO exhibits the ability
to accept an electron. HOMO-LUMO orbitals are also called frontier orbitals as they lie at the
outermost boundaries of the electrons in a molecule. These orbitals play a key role in
quantum chemistry as well as in the electric and optical properties. HOMO- LUMO energy
gap illustrates the chemical reactivity and kinetic stability of the molecules. Small gaps lead
to mobile pi electrons since it is easy for the electron to jump to a higher energy level. The
greater the mobility of pi electrons, the greater the distribution of energy throughout the
molecule, thereby stabilizing a system. A molecule with the least HOMO, LUMO gap
signifies low Kinetic stability, high chemical activity and are termed as a soft molecule. A
molecule with a large frontier orbital gap is associated with less reactivity, high stability and

is termed as a hard molecule.

The HOMO-LUMO energy gap is an analytical parameter to evaluate the electrical
transport properties of molecules. The quantum molecular descriptors of a molecule such as
chemical potential(p), electron affinity (A), electronegativity (yx), ionization potential (1),
softness(s), hardness (n) and electrophilicity index(¥) can be calculated from HOMO and

LUMO energy values using the Koopman’s theorem for closed shell molecules®.

The present study is focused to predict the reactivity of the Schiff base by employing
DFT method. The DFT computation was performed using Gauss view 09W program

package. The optimized structure parameter of the Schiff base was calculated using the
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restricted closed shell model, Becke’s three parameter hybrid exchange functional with Lee —
Yang — Parr correlation functional (DFT/B3LYP). The basis set 6-31+G (d,p) augmented by
d polarization functions on heavy atoms and p polarisation functions on hydrogen atoms as
well as diffuse functions for both hydrogen and heavy atoms are found to be more
appropriate for the present study. Images have been visualised with the help of Gauss view

5.0 program.

The behaviour of an atom or molecule is characterised by certain parameters called
global and local descriptors. The Chemical reactivity of any molecule is predicted by such
data'®®. Hence it is aimed to calculate the quantum molecular descriptors of the molecule
such as ionization potential, electron affinity, chemical hardness, softness, electronegativity,
chemical potential and electrophilicity using the energy values of HOMO and LUMO. All the

calculated values are presented in tablesba & 5b.

Figure 4. Optimised structure of 2-(1H-indol-3-yl)-N-((1R,4R)-1,7,7-
trimethylbicyclo[2.2.1]heptan-2-ylidene)ethanamine [TC]
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84 0.07140
83 L 0.03617
82 — 0.00809
81 — |— -0.00008
60 —illf— —0.19332
79 2 —0.21431
76 —S— —0.22221
77 315 —0.26202

LUMO
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HOMO
Energy
HOMO 0.19332
LUMO 0.00008
Energy gap 0.19324

Figure 5. HOMO and LUMO energy gap of 2-(1H-indol-3-yl)-N-((1R,4R)-1,7,7-

trimethylbicyclo[2.2.1]heptan-2-ylidene)ethanamine [TC]

22



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

Table 5a: Global Reactivity Descriptors

Descriptor Values in a.u.

EHOMO 0.193
lonisationpotential

()
ELUMO 0.000

ElectronAffinity
A(-)

EHOMO -ELUMO 0.193

EHOMO +ELUMO 0.193

(1 -A)2 0.096
n
(I +A)/2 0.096
1)

Table 5b. Global Reactivity Descriptors

Descriptor Values in e.v.
EHOMO 5.260
1(-)

ELUMO 0.0021
A()

EHOMO - 5.258
ELUMO

EHOMO + 5.262
ELUMO

(- A2 2.629
n

Chemical

hardness

(1+A)/2 2.631
n

Chemical

Potential

1 0.380
g

Chemical

softness

u2 6.923
2n 5.258
E, Y= p2/2n 1.316
Electrophilicity
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Table 6.0Optimized geometrical
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parameters of 2-(1H-indol-3-yl)-N-((1R,4R)-1,7,7-
trimethylbicyclo[2.2.1]heptan-2-ylidene)ethanamine

A Values in L _Values L Values in

Name | Definition Angstroms Name2 | Definition2 | in Name3 | Definition3 Degrees?
Degrees

Rl  [R(1,2) 1.4458 Al A(2,1,6) 120.4036 | D1 D(6,1,2,3) -0.0121
R2 | R(L6) 1.3803 A2 A(2,1,14) |107.0339 | D2 D(6,1,2,8) 179.9938
R3 [R(1,14) |1.4577 A3 A(6,1,14) |132.5625 | D3 D(14,1,2,3) 179.9905
R4 [R(1,15) | 1.5005 A4 A(1,2,3) 120.4093 | D4 D(14,1,2,8) -0.0036
R5 R(2,3) 1.3803 A5 A(1,2,8) 107.0347 | D5 D(2,1,6,5) 0.012
R6 R(2,8) 1.4575 A6 A(3,2,8) 132.5559 | D6 D(2,1,6,12) -179.9879
R7 R(3,4) 1.4049 A7 A(2,3,4) 118.452 | D7 D(14,1,6,5) -179.9914
R8 R(3,9) 1.0989 A8 A(2,3,9) 121.2714 | D8 D(14,1,6,12) 0.0086
RO | R(4)5) 1.39 A9 A(4,3,9) 120.2766 | D9 D(2,1,14,7) 0.0018
R10 R(4,10) 1.1003 Al0 A(3,4,5) 121.1386 | D10 D(2,1,14,15) -179.9985
R11 R(5,6) 1.4049 All A(3,4,10) 119.1113 | D11 D(6,1,14,7) -179.9951
R12 R(5,11) 1.1002 Al2 A(5,4,10) 119.7501 | D12 D(6,1,14,15) 0.0046
R13 R(6,12) 1.0989 Al3 A(4,5,6) 121.1411 | D13 D(1,2,3,4) 0.006
R14 R(7,8) 1.4077 Al4 A(4,511) 119.7526 | D14 D(1,2,3,9) -179.991
R15 R(7,13) 1.0896 Al5 A(6,5,11) 119.1063 | D15 D(8,2,3,4) 179.9984
R16 R(7,14) 1.4072 Al6 A(1,6,5) 118.4553 | D16 D(8,2,3,9) 0.0013
R17 R(8,16) 1.54 Al7 A(1,6,12) 121.2745 | D17 D(1,2,8,7) 0.0041
R18 R(14,15) |1 Al8 A(5,6,12) 120.2702 | D18 D(1,2,8,16) -179.9881
R19 R(16,17) | 1.07 Al9 A(8,7,13) 125.205 | D19 D(3,2,8,7) -179.989
R20 R(16,18) | 1.07 A20 A(8,7,14) 109.5728 | D20 D(3,2,8,16) 0.0188
R21 R(16,19) | 1.54 A21 A(13,7,14) | 125.2222 | D21 D(2,3,4,5) -0.0004
R22 R(19,20) | 1.07 A22 A(2,8,7) 108.1756 | D22 D(2,3,4,10) 179.9989
R23 R(19,21) | 1.07 A23 A(2,8,16) 124.7422 | D23 D(9,3,4,5) 179.9967
R24 R(19,22) | 154 A24 A(7,8,16) 127.0822 | D24 D(9,3,4,10) -0.004
R25 R(22,23) | 1.47 A25 A(1,14,7) 108.183 | D25 D(3,4,5,6) 0.0006
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R26 | R(23,24) | 1.5417 A26 | A(1,14,15) | 725671 |D26 |D(3,4511) |179.9918
R27 | R(23,25) | 1.5407 A27 | A(8,16,17) |109.4712 | D27 |D(10,4,5,6) | -179.9987
R28 | R(24,26) | 1.5506 A28 | A(8,16,18) | 109.4712 | D28 | D(10,4,511) |-0.0076
R29 | R(24,27) | 1.5416 A29 | A(8,16,19) |109.4712 | D29 | D(4,56,1) -0.0065
R30 | R(24,45) | 154 A30 | A(17,16,18) | 109.4713 | D30 | D(4,5,6,12) | 179.9934
R31 | R(2528) | 1.5417 A3l | A(17,16,19) | 109.4712 | D31 | D(1156,1) |-179.9977
R32 | R(25,29) |1.07 A32 | A(18,16,19) | 109.4712 | D32 | D(11,5,6,12) | 0.0022
R33 | R(25,44) |1.07 A33 | A(16,19,20) | 109.4712 | D33 | D(13,7,8,2) | 179.9969
R34 | R(26,28) | 1.5506 A34 | A(16,19,21) | 109.4712 | D34 | D(13,7,8,16) |-0.0112
R35 | R(26,36) | 1.54 A35 | A(16,19,22) | 109.4712 | D35 | D(14,7,8,2) | -0.003
R36 | R(26,40) | 1.54 A36 | A(20,19,21) | 109.4712 | D36 | D(14,7,8,16) | 179.9889
R37 | R(27,30) | 1.1159 A37 | A(20,19,22) | 109.4713 | D37 | D(8,7,14,1) | 0.0008
R38 | R(27,31) |1.115 A38 | A(21,19,22) | 109.4712 | D38 | D(13,7,14,1) | -179.9992
R39 | R(27,32) | 1.5408 A39 | A(19,22,23) | 109.4712 | D39 | D(2,8,16,17) | -60.0068
RA0 | R(28,32) | 1.5416 A40 | A(22,23.24) | 111.4874 | D40 | D(2,8,16,18) | 59.9932
R41 | R(28,33) | 1.1056 A4l | A(22,23,25) | 111.6707 | D41 | D(2,8,16,19) | 179.9932
R42 | R(32,34) |1.1159 A42 | A(24,23.25) | 103.7638 | D42 | D(7,8,16,17) | 120.0025
R43 | R(32,35) | 1.115 A43 | A(23,24,26) | 101.2544 | D43 | D(7,8,16,18) | -119.9974
R44 | R(36,37) | 1.07 A4 | A(23,24.27) | 107.1925 | D44 | D(7,8,16,19) | 0.0025
R45 | R(36,38) | 1.07 A5 | A(23,24,45) | 114.6028 | D45 | D(8,16,19,20) | 59.9989
R46 | R(36,39) | 1.07 A46 | A(26,24.27) | 101.252 | D46 | D(8,16,19,21) | -60.0011
R47 | R(40,41) |1.07 A47T | A(26,24,45) | 116.2518 | D47 | D(8,16,19,22) | 179.9989
R48 | R(40,42) | 1.07 A48 | A(27,24,45) | 114.6054 | D48 | D(17,16,19,20) | -60.0011
R49 | R(40,43) | 1.07 A49 | A(23,25.28) | 103.7629 | D49 | D(17,16,19,21) | 179.9989
R50 | R(45,46) | 1.07 A50 | A(23,25,29) | 110.5597 | D50 | D(17,16,19,22) | 59.9989
R51 | R(4547) | 1.07 A51 | A(23,25,44) | 110.5597 | D51 | D(18,16,19,20) | 179.9989
R52 | R(45,48) | 1.07 A52 | A(28,25,29) | 110.5597 | D52 | D(18,16,19,21) | 59.9989
A53 | A(28,25,44) | 110.5597 | D53 | D(18,16,19,22) | -60.0011
A54 | A(29,25,44) | 110.6515 | D54 | D(16,19,22,23) | -179.9999
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A55 | A(24,26,28) | 94.3374 | D55 | D(20,19,22,23) | -59.9999
A56 | A(24,26,36) | 113.0015 | D56 | D(21,19,22,23) | 60.0001
A57 | A(24,26,40) | 113.004 | D57 | D(19,22,23,24) | 130.4032
A58 | A(28,26,36) | 112.9999 | D58 | D(19,22,23,25) | -114.0302
A59 | A(28,26,40) | 113.0013 | D59 | D(22,23,24,26) | 155.3814
A0 | A(36,26,40) | 109.8319 | D60 | D(22,23,24,27) | 49.7275
A6L | A(24,27,30) | 110.5438 | D61 | D(22,23,24,45) | -78.6644
A62 | A(24,27,31) | 111.4898 | D62 | D(25,23,24,26) | 35.049

A63 | A(24,27,32) | 103.7662 | D63 | D(25,23,24,27) | -70.6049
A64 | A(30,27,31) | 108.3597 | D64 | D(25,23,24,45) | 161.0033
AB5 | A(30,27,32) | 110.9975 | D65 | D(22,23,25,28) | -120.1975
A66 | A(31,27,32) | 111.6708 | D66 | D(22,23,25,29) | -1.6407

A67 | A(25,28,26) | 101.2515 | D67 | D(22,23,25,44) | 121.2458
A68 | A(2528,32) | 107.1935 | D68 | D(24,23,25,28) | 0.0106

A69 | A(2528,33) | 114.5980 | D69 | D(24,23,25,29) | 118.5673
A70 | A(26,28,32) | 101.2561 | D70 | D(24,23,25,44) | -118.5461
A7l | A(26,28,33) | 116.2461 | D71 | D(23,24,26,28) | -55.1459
A72 | A(32,28,33) | 114.6129 | D72 | D(23,24,26,36) | 62.1054
A73 | A(27,32,28) | 103.7606 | D73 | D(23,24,26,40) | -172.3996
A7T4 | A(27,32,34) | 110.9994 | D74 | D(27,24,26,28) | 55.1503
A75 | A(27,32,35) | 111.6649 | D75 | D(27,24,26,36) | 172.4017
A76 | A(28,32,34) | 110.5432 | D76 | D(27,24,26,40) | -62.1033
A77 | A(28,32,35) | 111.4972 | D77 | D(45,24,26,28) | -179.9971
A78 | A(34,32,35) | 108.3623 | D78 | D(45,24,26,36) | -62.7457
A79 | A(26,36,37) | 109.4712 | D79 | D(45,24,26,40) | 62.7493
AB0 | A(26,36,38) | 109.4712 | D80 | D(23,24,27,30) | -170.345
A8L | A(26,36,39) | 109.4712 | D81 | D(23,24,27,31) | -49.7445
A82 | A(37,36,38) | 109.4713 | D82 | D(23,24,27,32) | 70.5905
A83 | A(37,36,39) | 109.4712 | D83 | D(26,24,27,30) | 83.9994
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A84 | A(38,36,39) | 109.4712 [ D84 | D(26,24,27,31) | -155.4001
A85 | A(26,40,41) | 109.4712 | D85 | D(26,24,27,32) | -35.0651
A86 | A(26,40,42) | 109.4712 | D86 | D(45,24,27,30) | -41.9546
A87 | A(26,40,43) | 109.4712 | D87 | D(45,24,27,31) | 78.6459
A88 | A(41,40,42) | 109.4713 | D88 | D(45,24,27,32) | -161.0191
A89 | A(41,40,43) | 109.4712 | D89 | D(23,24,45,46) | -40.3402
A0 | A(42,40,43) | 109.4712 | D90 | D(23,24,45,47) | 79.6598
A9l | A(24,4546) | 109.4712 | D91 | D(23,24,45,48) | -160.3402
A92 | A(24,45,47) | 109.4712 | D92 | D(26,24,45,46) | 77.3807
A93 | A(24,4548) | 109.4712 | D93 | D(26,24,45,47) | -162.6193
A94 | A(46,4547) | 109.4713 | D94 | D(26,24,45,48) | -42.6193
A95 | A(46,4548) | 109.4712 | D95 | D(27,24,45,46) | -164.8995
A9 | A(47,45,48) | 109.4712 | D96 | D(27,24,45,47) | -44.8995
D97 | D(27,24,45,48) | 75.1005
D98 | D(23,25,28,26) | -35.0663
D99 | D(23,25,28,32) | 70.5912
D100 | D(23,25,28,33) | -161.0091
D101 | D(29,25,28,26) | -153.623
D102 | D(29,25,28,32) | -47.9655
D103 | D(29,25,28,33) | 80.4342
D104 | D(44,25,28,26) | 83.4904
D105 | D(44,25,28,32) | -170.8521
D106 | D(44,25,28,33) | -42.4524
D107 | D(24,26,28,25) | 55.1526
D108 | D(24,26,28,32) | -55.145
D109 | D(24,26,28,33) | 179.9933
D110 | D(36,26,28,25) | -62.1
D111 | D(36,26,28,32) | -172.3977
D112 | D(36,26,28,33) | 62.7406
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D113 | D(40,26,28,25) | 172.4085
D114 | D(40,26,28,32) | 62.1108
D115 | D(40,26,28,33) | -62.7509
D116 | D(24,26,36,37) | 104.7036
D117 | D(24,26,36,38) | -135.2964
D118 | D(24,26,36,39) | -15.2964
D119 | D(28,26,36,37) | -149.6649
D120 | D(28,26,36,38) | -29.6649
D121 | D(28,26,36,39) | 90.3351
D122 | D(40,26,36,37) | -22.4831
D123 | D(40,26,36,38) | 97.5169
D124 | D(40,26,36,39) | -142.4831
D125 | D(24,26,40,41) | -150.2164
D126 | D(24,26,40,42) | -30.2164
D127 | D(24,26,40,43) | 89.7836
D128 | D(28,26,40,41) | 104.15

D129 | D(28,26,40,42) | -135.85

D130 | D(28,26,40,43) | -15.85

D131 | D(36,26,40,41) | -23.0311
D132 | D(36,26,40,42) | 96.9689
D133 | D(36,26,40,43) | -143.0311
D134 | D(24,27,32,28) | 0.0101

D135 | D(24,27,32,34) | 118.76

D136 | D(24,27,32,35) | -120.2047
D137 | D(30,27,32,28) | -118.7429
D138 | D(30,27,32,34) | 0.0071

D139 | D(30,27,32,35) | 121.0424
D140 | D(31,27,32,28) | 120.2225
D141 | D(31,27,32,34) | -121.0276
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D142 | D(31,27,32,35) | 0.0077
D143 | D(25,28,32,27) | -70.6056
D144 | D(25,28,32,34) | 170.331
D145 | D(25,28,32,35) | 49.7228
D146 | D(26,28,32,27) | 35.0487
D147 | D(26,28,32,34) | -84.0147
D148 | D(26,28,32,35) | 155.3771
D149 | D(33,28,32,27) | 161.0028
D150 | D(33,28,32,34) | 41.9394
D151 | D(33,28,32,35) | -78.6688
4. Conclusion
The Schiff base compound(2-(1H-indol-3-yl)-N-((1R,4R)-1,7,7-

trimethylbicyclo[2.2.1]heptan-2-ylidene)ethanamine ) was prepared by the condensation of

tryptamine and camphor. It was characterized by analytical data and spectral techniques. The

quantum molecular descriptors of the Schiff base compound have been computed using

HOMO-LUMO energy gap obtained from DFT calculations. Further the optimized molecular

structure images of frontier orbitals and optimized geometrical parameters have been

reported.
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COBALT (I1) SCHIFF BASE COMPLEX: SYNTHESIS, SPECTRAL
CHARACTERIZATION AND ANTIMICROBIAL INVESTIGATION

V. Gomathi, K. Kayalvizhi
PG and Research Department of Chemistry, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Cobalt complex with the Schiff base 2-((4-nitrophenylimino)methyl-6-ethoxy)phenol
have been synthesized and investigated by conductivity measurements, IR, electronic, H*
NMR, fluorescence, cyclic voltammetry and EI mass spectral studies. The spectral data of
the complex have revealed bidentate coordinating nature of the Schiff base. The Schiff base
and the complex have been screened for gram-positive bacterium corynebacterium
diphtheria, gram-negative bacterium E.coli and fungicryptococcus neoformans bythe agar
well diffusion method. The complex showed enhanced antimicrobial activities compared to
free Schiff base towards all pathogens.
1. Introduction

Schiff base complexes have been interest for chemist because of easy synthesis and
wide range of pharmacological effects in the field of antimicrobial [1-4], anticancer [5, 6],
antitumour[7], urease inhibitory[8], antituberculosis [9], anti-inflammatory [10],
anticonvulsant[11], antiproliferative [12] and analgesic [13] activities. The azomethine groups
commonly known as Schiff bases are synthesized from condensation of active carbonyl
compounds and primary amines. They have the ability to form complexes with different
transition metal ions[14].Cobalt is an essential micro nutrient in the body used for the cell
function and also for the production of antibacterial and antiviral compounds that prevent
infections[15]. Therefore, the synthesis of Schiff base ligand that chelate cobalt for
antimicrobial therapies has shown momentous promise. The present work makes an effort to
find out pharmaceutical applications of Schiff base complex containing cobalt. Here we
reportthe synthesis, characterization and antimicrobial activities of thecobalt(ll) complex of
Schiff base ligand(EN) from 3-ethoxy salicylaldehyde and 4-nitroaniline.
2. Experimental Section
2.1 Reagents

3-ethoxy salicylaldehyde (SIGMA ALDRICH), 4-nitroaniline (LOBA CHEMIE),
cobalt(ll) acetate tetrahydrate (AR), Ether (MERCK, LR), Dimethyl sulfoxide (DMSO)
(MERCK), N,N-dimethylformide (DMF) (MERCK), Silica gel (SIGMA ALDRICH) 200-
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425 mesh. Commercially available rectified spirit was dried over anhydrous quicklime for 24
hours, filtered and distilled before use. (Boiling point-78°C).
2.2. Methods

Melting point of the ligand and its complex were determined by using the Elico
melting point apparatus. The electrical conductivity of complex was measured in 10°M
solution of dimethyl formamide using Elico Conductivity Bridge. Infrared spectral
measurements were made for the free ligand and its complex using Perkin Elmer IR RXI
spectrometer (4000 cm™ to 400 cm™). The electronic spectra of the complex in UV-visible
region was recorded using Shimadzu UV Spectrophotometer (UV-1800). The proton NMR
spectra was taken for the ligand using the instrument, Bruker 400 MHz FT - PMR
spectrometer. Fluorescence spectra were carried out on Jasco Spectrofluorometer(FP-8200).
El mass spectra were recorded on GC-Mass Spectrometer — Joel GCMS GC — Mate II.
Electrochemical measurements were performed at room temperature in an air tight three
electrode cell by using glassy carbon electrode with 0.025 cm? surface area as a working
electrode, a platinum wire served as the counter electrode and a Ag/AgCl in a saturated KCI
solution as reference electrode.
2.3 Synthesis
2.3.1 Synthesis of 2-((4-nitrophenylimino)methyl-6-ethoxy)phenol

To a hot ethanolic solution of 4-nitroaniline (0.69g, 0.01 mol) an ethanolic solution
of3-ethoxy salicylaldehyde (0.83g, 0.005mol) was added. The reaction mixture was refluxed
for 3 hours. The dark red colouredsolid mass was formed on evaporation of solvent at room
temperature. The solid mass was washed several times with ether and recrystallized from
ethanol. The purity of the ligand was checked by melting point and TLC. (Yield- 94%,
melting point- 124°C).
2.3.2 Synthesis of cobalt(11) complex

To a hot ethanolic solution of Schiff base (1.144 g, 0.002 mol)in  minimum quantity
of dimethyl formamide, an ethanolic solution of the cobalt(ll) acetate tetrahydrate (0.234g,
0.002 mol) was added. The reaction mixture was refluxed for 6 hours on a water bath.
Yellowish orange precipitate was obtained on evaporation of solvent at room temperature.
The precipitate formed was collected by suction filtration, washed thoroughly with ether and
dried. The yellowish orange precipitate obtained was soluble in DMF and DMSO. (Yield —
88%, melting point — 140°C).
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3. Antimicrobial Activities

Petri plates containing 20 ml nutrient agar medium were seeded with 24 hr culture of
bacterial strains were adjusted to 0.5 OD value according to McFarland standard, (E.coli-443
and Corynebacterium diphtheriae)Wells were cut and concentration of sample EN and cobalt
complex (100 pl) was added. The plates were then incubated at 37°C for 24 hours[16,17].
The antibacterial activity was assayed by measuring the diameter of the inhibition zone
formed around the wells. oxytetracycline was used as a positive control.

Petri plates containing 20ml potato dextrose agar medium was seeded with 72 hr
culture of fungal strain (Cryptococcus neoformans) wells were cut and different
concentration of sample EN and cobalt complex (100 ul) was added. The plates were then
incubated at 28°C for 72 hours [18]. The anti-fungal activity was assayed by measuring the
diameter of the inhibition zone formed around the wells. Ketoconazole was used as a positive
control. The values were calculated using Graph Pad Prism 6.0 software.

4. Results and Discussion
4.1 Molar conductance and metal percentage

The molar conductance of the complex in 10 M DMF solution is found to be 20 x
10 ohm*cm?mol? showing its non-electrolytic nature [25]. This obtained value implies that
no anions are present outside the coordination sphere. The stoichiometry of the complex was
determined by estimating the amount of cobalt by pyrolytic method(Table 1).

Table 1. Metal analysis and physical characteristics of the complex and the ligand

Molar | o4 Metal
| conduc
_ Meltin
Yiel tance
SNo | C g Molecular q Col g 10%
.No | Compoun olour x10
p formula point . Calcula | Observ
(%) o ohm ted ed
cm?mol
-1
Schiff base(EN) | CisH1404N2 | 94 Dark red | 124 - - -
Yellowi
[Co(EN- C30H30010N4
88 sh 140 20 8.86 9.56
H)2.2H,0] Co
orange
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4.1 IR spectra

The Schiff base displays a sharp band at 1585 cm™ due to azomethine v(-CH=N-)
mode[19]. A broad band centered at 3424 cm™ is characteristic of hydrogen bonded phenolic
v(0O-H) stretching vibration[20]. The band assignable to the azomethine undergoes a shift to
higher frequency 1628cm™ indicating coordination of azomethine nitrogen with Co(l1) ion in
the complex. This is further supported by the appearance of new band observed at 430 cm™
due to v(M-N)[21]. The coordination through hydroxyl oxygen after deprotonation is
revealed by the disappearence of the broad band at 3424 cm™ and appearance of a new band
at 3428 cm™! in the complex is due to coordinated water molecules. The coordination of v(O-
H) mode is further confirmed by the appearance of a new band at 556cm™ due to v(M-0)[22]
in the complex.
4.2 Electronic spectra

The electronic spectrum of the ligand shows the bands at 421 nm (23752 cm™) is due
to intraligand charge transfer transition.The electronic spectrum of the Co(ll) complex shows
a band at 398 nm (24038 cm™) due tothe*T14(F)—*T1g(P) transition, indicate octahedral
geometry[23].
4.3 H NMR spectrum

The proton magnetic resonance spectrum of the Schiff basewas taken in DMSO-
desolvent(Figure 1). The *H NMR ofEN exhibits peak at §9.02 ppm (s, 1H) suggesting the
appearance of -CH=N proton[24]. The peak at §12.42 ppm (s, 1H) and peak in the range ¢
6.9 - 8.34 ppm (m, 7H) indicate hydroxyl and aromatic protons. The peaks in the region ¢
1.34 - 1.39 ppm (t, 3H) are assigned to -CHs group of ethoxy substituent on the benzene ring
while peaks in the region §4.06 - 4.13 ppm (q, 2H) are attributed to -CH. protons of the

ethoxy substituent.

13 12 11 10 9 8 T [ 5 4 3 2 1 Ppm
& & b (el e ha)
3 2 B e 5

Figure 1. NMR spectrum of 2-((4-nitrophenylimino)methyl-6-ethoxy)phenol
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4.4 El mass spectrum

The Schiff base exhibits a molecular ion peak at 286. The mass spectral data of Schiff
base is consistent with the formulation: C1sH1404N2 of molecular weight 286.10 (calculated
286). The base peak at 271 is due to C14H1104N> fragments. The EI mass spectra of the Schiff
base(Figure 2) and its Co(ll) complex(Figure 3) are used to compare their stoichiometry and
confirms the probable formulations of the metal : Ligand ratio to be 1 : 2 in the complex. The
molecular ion peak at 664.82 supports the formula assigned to the complex as
Ca0H30010N4Co and confirms the octahedral geometry.

220615

Figure 2. EI mass spectrum of 2-((4-nitrophenylimino)methyl-6-ethoxy)phenol
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Figure 3. EI mass spectrum of [Co(EN -H)2.2H0]
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4.6 Fluorescence spectra

The ligand exhibits a fluorescence emission at 501(Figure 4), with corresponding
intensity at 20. The emission wavelength of Co(ll) complex is 804 (Figure 5)with the
corresponding intensity of 418.The emission intensity of the complex is different from that of
Schiff base. Significant differences in the emission maximum of ligand and its complex
establish the coordination of the metal ion to the ligand.
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Figure 4. Fluorescence spectrum of 2-((4-nitrophenylimino)methyl-6-ethoxy)phenol
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Figure 5. Fluorescence spectrum of [Co(EN-H)..2H20]
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Based on these evidences, the following structure has been proposed for the complex

NO, — )

OH,
HO=N \c'o/ 2H,0
/‘ N=——CH
OH,
/\
NO,

Structure of [Co(EN-H)2.2H20]

4.7 Electrochemical behaviour

The cyclic voltammogram of Co(II) complex doesn’t show any characteristic
potential indicating that in the complex, ligand stabilizes the metal in +2 oxidation state.
4.8 Antimicrobial activities

The Schiff base and the complex have been screened for gram positive bacterium
Corynebacterium diphtheria, gram negative bacterium E.coli and fungus Cryptococcus
neoformans by agar well diffusion method and the results obtained are formulated in Table-
2 and Figure 6 &7.

Table 2 .Antimicrobial activities against all pathogens

S. No | Name of the test organism Zone of inhibition (mm)
Mean+SD
EN [Co(EN-H)2.2H.0] | PC
L Corynebacterium diphtheriae | 11.5¥0.7 | 15.25¢0.4 17.75+1.06
2. E.coli 12.75+£1.06 | 19.75+1.06 17.5+0.7
3. Cryptococcus neoformans 14.5+0.7 24+1.4 25.25+0.4

From the experimental Table 2, it has been observed that the Schiff base and its
complex shows significant activity against all pathogens. The Co(ll) complex exhibit higher

antimicrobial activities than the free Schiff base?®. The Co(ll) complex has remarkable
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antimicrobial activities against all pathogens. The antibacterial activity of [Co(EN-H)..2H20]
is higher compared to the standard oxytetracycline against E.coli. and antifungal activity is
closed to the standard ketoconazole against cryptococcus neoformans.

Corynebacterium diphtheriae
20+

[
(5]
1

Zone of inhibition (mm)
g 9

E.coli

Figure 6.Antibacterial activity of EN and Co complex against Corynebacterium

diphtheria andE.coli.

Cryptococcus neoformans
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1
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Figure 7. Antifungal activity of EN and Co complex against Cryptococcus neoformans

38



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

Conclusion

The Schiff base 2-((4-nitrophenylimino)methyl-6-ethoxy)phenol has been synthesized
from 3-ethoxy salicylaldehyde and 4-nitroaniline. It has been complexed with cobalt(ll)
acetate tetrahydrate. The spectral data of the complex have revealed bidentate coordinating
nature of the Schiff base through nitrogen atom of azomethine group and oxygen atom of
phenoxide ion. The cyclic voltammogram of Co(ll) complex indicates that in the complex,
ligand stabilizes the metal in +2 oxidation state. Fluorescence intensity is maximum for
[Co(EN-H)2.2H20] complex however, this complex is favourable to be used in fluorescence
switches and sensors. The antibacterial activity of Co complex is more compared to the
standard Oxytetracycline against E.coli.Thus [Co(EN-H)2.2H,O] complex plays a crucial role
in pharmaceutical usage.
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SYNTHESIS, CHARACTERISATION AND ANTIMICROBIAL STUDIES OF
SCHIFF BASE DERIVED FROM 4-METHOXY-3-HYDROXYBENZALDEHYDE
AND 4-METHOXY ANILINE AND ITS METAL COMPLEXES

I. Rama, A. Subashini
PG and Research Department of Chemistry, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Synthesis and characterisation of three new Schiff base complexes of Co(Il), Ni(ll)
and Cu(ll) with vanilliden-p-anisidine (VNA) are described. The complexes have been
characterised by analytical methods, conductivity measurements, magnetic susceptibility,
thermal studies, infrared, electronic and EPR spectral studies. The high affinity for the
chelation of the Schiff bases towards the transition metal ions is utilized in
preparingtheir solid complexes. IR spectra show that (VNA) is coordinated to the metal
ions in a bidentate manner through azomethine-N and phenolic-Oatom.Based on the results
obtained, octahedral geometry assigned to Co(ll) and Cu(ll), whereas Ni(ll) complex has
been assignedtetrahedral geometry. The thermal behaviour of metal complexes reveals that
the hydrated complexes lose water molecules of hydration in the first step, followed by
decomposition of ligand molecule in the subsequent steps. The antimicrobial results indicate

that the metal complexes have better activity compared to Schiff base ligand.

Keywords: Schiff base, metal complex, IR spectra, antimicrobial studies.
1. Introduction

Schiff base was first reported by Hugo Schiff, a German Chemist in 1864 [1]. Schiff
bases can beprepared by condensing carbonyl compound and amine in different conditions
and indifferent solvents with the elimination of water molecules.In recent years, the
researchers have fascinated enormous attention toward Schiff bases (azomethine linkage) and
their metal complexes owing to numerous applications in pharmacology such as antiviral,
antifungal, antimicrobial, antimalarial, antituberculosis, anticancer, anti-HIV, catalytic
application in oxidation of organic compounds and nanotechnology[2]. Coordination
compounds are formed between a metal atom and a molecule withone or more unshared pairs
of electrons by coordinate bonds. These compounds are alsotermed as ‘ligands’.Coordination
compounds are one of the fascinating areas of chemistry; numerous interesting and important

properties of these complexes were investigated. The field of bioinorganic Chemistry is
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concerned with coordination compounds [3]. Many bioactive compounds like haemoglobin,
myoglobin, chlorophyll, metalloporphyrins and cytochromes are metal complexes. Schiff
bases and their transition metal complexes continue to be interested even after over a hundred
years of study. Introduction of metal complexes play an essential role in agriculture,
pharmaceutical and industrial chemistry [4-8].

4-Methoxy-3-hydroxy benzaldehyde (isovanillin) can be used as a precursor in the
chemical total synthesis of morphine. It is a phenolic aldehyde, an organic compound and
isomer of vanillin. It is a selective inhibitor of aldehyde oxidase.4-Methoxy aniline (p-
anisidine) is used as a reagent for the detection of oxidation products such as aldehydes and

ketones in fats and oils.

Crystal structure, hydrogen bonding, Hirshfeld surface analysis and inhibition efficiency of a
Schiff base 2-methoxy-6-(naphthalene-2-yliminomethyl)-phenol has been already reported
from our laboratory [9]. As the continuation of our study of transition metal complexes here
we report a novel Schiff base (E)-2-methoxy-5-(((4-methoxyphenyl)imino)methyl)phenoland
its three metal complexes (Co(ll), Ni(Il) and Cu(ll)). Hence in the present study, we report
the synthesis, spectral analysis and antimicrobial properties of the newly synthesised

compounds.

2. Experimental
2.1 Materials

All chemicals used were of analytical reagent grade (AR) and of the highest purity
available. CoCl,.6H2>0, NiCl>.4H>0, CuCl».2H,0, isovanillin,4-methoxy aniline, benzene,

and Ethanolhave been purchased from Merck and used as such.

2.2 Physical measurements

Infrared spectra were recorded using KBr disks on a FT-IR Perkin-Elmer
spectrophotometer in the range 4000-400cm™. Molar conductances were measured in DMF
(1x10 M) using Elico conductivity bridge and dip type conductivity cell. Electronic spectra
of the complexes were recorded in DMF on a Perkin-Elmer spectrophotomer. *H NMR
spectrum of the ligand was recorded in DMSO with a Bruker 400MHz using TMS as internal
standard. Magnetic susceptibility measurements were carried out on solid compounds using
Gouy balance at room temperature. Melting points of the ligand and its metal complexes

were determined by open capillary method using vanaspathi bath and are uncorrected. TGA
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curves of the complexes were recorded on a Perkin Elmer analyser, (Diamond (TGA/DTA)
heating rate of 10°C/min.from 40-740°C. The EPR study was carried out in Bruker EMX Plus
model at Liquid Nitrogen Temperature (LNT). In vitro antibacterial and antifungal activities
were studied at Kovai Medical College of Pharmaceutical sciences, Coimbatore.

2.3Preparation of ligand

The ligand was synthesised by refluxing 0.05mol of the 4-methoxyanilineand 0.05mol
of isovanillinin ethanol for about 2 hours. The Schiff base which is separated on concentration
and cooling, was washed with benzene and recrystallized from ethanol and dried in vacuum
over anhydrous calcium chloride.

The ligand was brownish pale black crystalline solid (Scheme 1), soluble in

DMF and DMSO but insoluble in ethanol, chloroform, benzene and ether. The melting point
the Schiff base was found to be 126°C.

/o
/O H,N
} N
jij\/o +\©\ -H,0 HO Z
Ho o
o

4-Methoxy-3-hydroxy benzaldehyde 4-methoxy aniline

(E)-2-methoxy-5-(((4-methoxyphenyl)imino)methyl)phenol

Scheme 1: Synthesis of Schiff base

2.4 Preparation of Co(l1), Ni(l1) and Cu(l1) complexes

Ethanolic solution of 0.05mol of metal salt (chlorides of cobalt, nickel and copper)
was added to an ethanolic-DMF mixture solution containing 0.1 mol of the ligand (molar
ratio [M:L: 1:2]) [10]. The reaction mixture was kept under reflux for about six hours. The
product obtained was washed several times with hot benzene and then with ether, to get a
crystalline solid. The product was again washed several times with hot benzene to remove the
excess ligand. The complex was dried in vacuum over anhydrous calcium chloride.The yield
ranged from 60% to 72%. The dried complexes were subjected to spectroscopic analysis.

A
MCloxH20 + 2HL — ML, xH0
Ethanol-DMF

Where M= Co(ll), Ni(Il) & Cu(ll).
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3. Results and discussion

The synthetic route for preparation of the Schiff base ligand is represented in
Scheme-1.In general, the complexes were obtained by heating under reflux of respective
metal salts with ligand, in 1:2 molar ratio. Complexes 1-3 gave a sharp melting point
indicating the isolationof fairly pure complexes.The stoichiometry of the complex was
determined by estimating the amount of metal ion by standard methods.

3.1 Characterisation of ligand (HL)

The ligand (E)-2-methoxy-5-(((4-methoxyphenyl)imino)methyl)phenol (HL) is
characterised based on elemental analysis (Table 1), IR, 'H NMR, C NMR and mass
spectral studies. The results obtained are in good agreement with those calculated for the
suggested formula. The melting point of the ligand is very sharp and its purity being checked
by TLC. The ligand is insoluble in aqueous and most of the organic solvents and soluble only
in DMSO, DMF, hexane and dioxan.

3.1.1 Vibrational spectrum

The proposed assignments of the various internal modes of vibrations
are furnished in Table 2.The IR spectrum (Figure 1) of the band consists of broad band in the
region of 3471cm™ assigned to the hydroxyl group. The presence of azomethine group [11]
in the spectrum is noticed by new band at 1633cm™ of the Schiff base. The phenolic(C-O)
stretching is observed at 1213cm™.The infrared spectral data of the ligand is in consistent
with the formation of the Schiff base ligand.

3.1.2 Electronic Spectrum

The electronic spectrum of the ligand (Figure 5A) was recorded in DMSO and is
listed in Table 2. The electronic spectrum of the ligand shows two bands at 297 nm and 350
nm. may be due to n—7* and © —n *transitions respectively.

3.1.3 NMR spectrum

The 'H-NMR spectra of the Schiff base ligand (Figure 6a) has a signal at §=7.98 ppm
(s)* and it is attributed to azomethine proton (-CH=N-). The H-NMR of the ligand exhibit
signals at 6=4 ppm (s,3H,OCHzs). The signal for the aromatic proton (-OH) appears at
0=9.9ppm(m, 6H). The number of protons calculated exactly matches with proposed

molecular formula.
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3.1.4. Mass spectrum

The electron impact mass spectrum of the free ligand (HL) (Figure 7), confirms the
proposed formula by showing a peak at m/z=257(12%) corresponding to the ligand moiety.
The parent ion peak (257) is in good agreement with the suggested molecular formula. This
spectrum confirms the formation of Schiff base ligand.
3.2 Characterization Of the Metal complexes
3.2.1 Vibrational spectra

The tentative assignments of the important IR spectral bands for the Schiff base
ligand as well as its complexes viz Co(ll), Ni(ll) and Cu(ll) are listed in Table 2. The Schiff
base ligand was compared with the spectra of the complexes. In Co(ll) complex [12] the
coordinated water molecules are indicated by the appearance of a broad band at 3433cm™
! The FT-IR spectrum of ligand exhibits a strong band of the azomethine (C=N) at 1633 cm-
115 This band is shifted to the 1649cm™ in cobalt, which further confirms the coordination of
the ligand through azomethine nitrogen. A similar shift at 1602cm™ in nickel and 1647 cm™

in copper complex further supports the chelation of ligand to metal azomethine linkage.

However, after complexation of metal to nitrogen v(M -N) [13-15] via a new band at
the far — IR regions of 452cm™ for cobalt, 477cm™ for nickel and 466cm™ for copper. In the
far-IR region another new bands around 589cm?, 550cm™ and 507cm™ for cobalt, nickel and
copper complex respectively and are assigned tov(M-O). These show the effect of
complexation via azomethine nitrogen and phenolic oxygen. These overall data suggest that
after complexation the azomethine-N and phenolic oxygen shifted to lower or higher

frequencies in all the complexes as compared to that of ligand.

3.2.2 Molar conductance data

The electrical conductivity of all the complexes were studied at the room temperature
by dissolving it in DMF (concentration of 103M). In all cases the conductivity value
observed is less than 20. The values of electrical conductivities are listed in Table 1. The
value of electrical conductivity of the complexes follows the order Co(ll)< Ni(Il) < Cu(ll)
which may be due to the variation of ionic size of the cation. The molar conductance values
are too low to account for any dissociation of the complexes in DMF, indicating non-

electrolytic nature [16].
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3.2.3Electronic spectra and magnetic moment data

The cobalt complex in DMF solvent in 1x10° mol/cm® showed that it has an
octahedral feature. Co complex (Figure 5b) displays four absorption bands at 367nm (27,248
cmh), 444nm (22,523 cm™), 584nm (17,123 cm™) and 881nm (11,351 cm™?) ascribed to
L—M charge transfer, *Tig (F)—*T2g(P), *T1g (F)—*Asg(F) and *T2q (F)—*T14(F) transitions
respectively!’. The magnetic moment value of cobalt at room temperature is 4.69 B.M. The
above electronic spectral data and magnetic moment value strongly support the existence of
high spin octahedral geometry around cobalt'®.The diffuse reflectance spectrum of nickel
complex (Figure 5c) displays two absorption maxima at 622nm (16,077 cm™) and 1272nm
(7,862 cm™) corresponding to *T1(F)—3T1(P) and T1 —3A; transitions respectively [17].
The nickel complex has the room temperature magnetic moment value of 3.46 B.M., which is
in the normal range observed for tetrahedral Ni(Il)complex [18]. The pets value of the copper
complex is 1.80 B.M. indicating an octahedral environment around copper [19]. The
electronic spectrum of complex (Figure 5d) has only one band at 611nm (16,367cm™). It may
be assigned to the 2E1g—2Taq transition confirming the octahedral geometry in the copper
complex [20].
3.2.4 Thermal Analysis

Thermal analysis techniques are usually employed for determining the thermal
stability and composition of complexes. Thermal behaviours (TGA-DTA) of the ligand and
its metal complexes have been performed in the temperature range from 40 to 740°C under
N, atmosphere with a heating rate of 10°C min*(Figure 8a, 8b & 8c). The mass losses
(experimental and calculated) as a function of temperature of the Co(ll) complex 1
decompose mainly in three steps. The first step appeared within the temperature range 115-
190°C was due to the elimination of coordinated water molecules [21]. The second step
within the temperature range 220-310°C was associated with an endothermic. This peak was
due to the partial decomposition of the ligand. The final decomposition step appeared above
450°C corresponding to the complete thermal decomposition of the complex and the loss of
their organic portion resulting in the formation of CoO as final products.The Ni(Il) complex
exhibits thermal stability up to 250°C, which confirms that this complex is free from any
types of water molecules. The second step within the temperature range 300-350°C was
associated with an endothermic. This peak was due to the partial decomposition of the ligand.

The final decomposition step appeared above 390°C corresponding to the complete thermal

46



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

decomposition of the complex and the loss of their organic portion resulting in the formation
of CuO as final products.

The Copper (11) complex decompose in three steps. The first step appeared within the
temperature range 130-190°C was due to the elimination of coordinated water molecules.
The second step within the temperature range 200-280°C was associated with an
endothermic. This peak was due to the partial decomposition of the ligand. The final
decomposition step appeared above 300 and upto 490°C corresponding to the complete
thermal decomposition of the complex and the loss of their organic portion resulting in the
formation of CuO as final products.

3.2.5 EPR spectrum of copper complex

The room temperature EPR spectrum of complex exhibits an isotropic signal, without
any hyperfine splitting, with giso = 2.067. The X—band EPR spectrum of the complex in
DMSO at liquid nitrogen temperature is shown in the Figure 9. In frozen state four peaks are
observed at low field region. The complex exhibits the g value of 2.23 and g. value of 2.15.

These values indicate that the ground state of copper ion is predominantly dxzfyz . Fromthe g

values of copper complex a high spin octahedral geometry is proposed for the complex?.The
metal complexes (Co(ll), Ni(ll) and Cu(ll)) of the ligand have been structurally characterised
by analytical, various spectral and thermal analysis. The metal ligand stoichiometry in all
these complexes is 1:2. The Schiff bases coordinate to metal ions through azomethine
nitrogen and phenolic oxygen after deprotonation, forming a stable structure.From all the

above spectral evidences the proposed structure of the complexes are shown below.

O\ o
~

-

N Hy \N
/\wé o) o\ Q\ \M/o o
\O OHQO/\N \O O/\ ~
X N\
- AT

Where M= Co(II) & Cu(Il)

Octahedral geometry Where M= Ni(Il)

Tetrahedral geometry
Scheme 2: Structure of the metal complexes

47



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

4. Antimicrobial activity

The reactivity of the synthetic products towards the biological systems is an important
feature of the current research. The compounds synthesised have been evaluated for their
antibacterial and antifungal action by using disc diffusion technique [22]. Staphylococcus
aureus,Bascillus subtilis, E. coli, Pseudomonas aeruginosa, Klebsiella sp., Candida albicans
and Aspergillus niger have been used as the test organisms. DMSO is used as negative
control and Ciprofloxacin is used as positive standard for antibacterial and Nystatin for
antifungal activities. Results have been recorded in the form of inhibition zones (diameters,
mm) and activity is shown in Table 3. It has been observed that all the compounds show a
remarkable biological activity against different types of gram positive and gram negative
bacteria and against fungi species.

4.1 Antibacterial activity

The antibacterial activity of the ligand and complexes (1-4) has been tested and their
zone of inhibition values are furnished in Table 3 and a comparative account of all the
compounds are represented in the FigurelO. The sensitivity of bacterial species towards
ligand HLis moderate to significant. All the metal complexes of the ligand HL show a
progressive increase in the antibacterial activity against the twogram positive and one gram
negative bacterial species. But the activity decreases for a cobalt and nickel complexes
against E.coli. The maximum zone of inhibition value (25 mm) is shown by the copper

complex. In most of the complexes the activity increases upon chelation (Figure 11).

4.2 Antifungal activity

The newly prepared Schiff base and its complexes show a weak to significant fungal
activity against the two fungal species A.niger and Candida albicans. The maximum
sensitivity values are observed for the cobalt complex A.niger and the minimum sensitivity
value is shown by all the complexes against both the fungal species Candida albicans. The
impact of complexation shows significant changes for all the complexes and a similar trend

has been noted for the three sets of complexes (Figures 11).
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Table 1: Physical characteristics and analytical data of the Schiff base and its Metal(11) complexes

Meff Elemental analysis
) _ (BM) | Am Calcd.(Obs.)in (%)
Schiff base/ Yield | M.Pt.
Molecular formula | Colour atRT | Q
S. No. | Metal complexes % °C
lem? | C H N M
mol!
74 126 | - 70.02 5.88 5.44
I HL C1sH1sNO3 Pale black - -
(69.07) (4.38) | (4.53)
Brown 60 173 [ 4.69 |105 |59.51 4.99 4.63 9.73
1 [Co(L)2.(H20)2] CoC30H30N20g
(57.96) (4.28) | (4.39) |(9.59)
) ) green 66 196 |3.46 |15.7 |63.29 4.60 4.92 10.13
2 [Ni(L)-] NiC30H26N206
(62.78) (4.27) | (4.35) |(9.27)
Dark brown | 70 259 180 |[14.6 |62.76 4.56 4.88 11.07
3 [Cu(L)2.(H20)2] CuCsoH30N20s
(60.99) (3.97) | (4.78) | (10.17)
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Table 2: Spectral Data Of The Ligand and its Complexes

ISBN 978-93-95323-22-2

Compound IR Spectral band (cm™) Assignments Electronic Spectral data (hm) | Assignments Geometry
HL 3471 (b) v (-O-H) 297 n—m*
1633 v (-HC=N-) 350 Tt -
1213 v(-C-0)
[Co(L)2 (H20)2] | 3433 (b) v (0-H/H20) 367 L>M CT
1649 (s) v (-CH=N-) 444 *T14(F) — *To4(P) | Octahedral
1228 (s) v (-C-0) 584 Ty (F) — Ay
452 v (M-N) 881 (F)
589 v (M-0) Tag(F) — “Tig(F)
[Ni(L)2 (H20)2] | 3416 v (O-H/H20) 622 5T1 (F)—=3T1(P)
1602 (s) v (-CH=N-) 1272 3T, —3A, Tetrahedral
1229 (s) v (-C-0)
477 v (M-N)
550 v (M-0)
[Cu(L)2(H20)2] | 3399 (b) v (0-H/H0) 611 2E1g—°T1g Octahedral
1647 (s) v (-CH=N-)
1226 (5) v (-C-0)
466 v (M-N)
507 v (M-0)
s=strong b=broad
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Table 3: Antimicrobial activity of Schiff base and its metal complexes

ISBN 978-93-95323-22-2

Zone of inhibition in mm
Gram positivebacteria Gram negative bacteria Fungi
S. Schiff base/ i
Staphylococcus | Bacillus Eschericsia _ Aspergillus Candida
No. | Metal complexes N _ Klebsiella sp. ) ]
aureus subtilis coli niger albicans
(NCIM 2098)
(NCIM2079) (NCIM 2063) | (\cim 2065) (NCIM 105) (NCIM 3102)
1 HL 18 22 20 19 20 13
2 [Co(L)2.(H20)2] 16 18 16 20 22 15
3 [Ni(L)-] 20 18 20 16 18 15
4 [Cu(L)2.(H20)2] 22 23 25 18 20 15

Standard — Ciprofloxacin 5ug/disc; Nystatin 100 units / disc for fungi
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Figure 11a. Invitro antibacterial screening of Schiff base HL and its metalcomplexes

against Staphylococcus aureus, Bacillus subtilis and Eschericsia coli
Figure 11b. In vitro antibacterial screening of Schiff base HL and its metalcomplexes
against Klebsiella sp. and in vitro antifungal screening againstAspergillus niger and
Candida albicans.
IV Conclusion
A total of three new series of Co(Il), Ni(ll), and Cu(ll) Schiff base complexes have

been synthesized and characterized.From the analytical data and the physical studies the
ligand has been shown to act as a bidentate manner and coordination through the azomethine
nitrogen and phenolic oxygen.The metal:ligand stoichiometry in all these complexes is 1:2.
The thermal decomposition provided information concerning the presence of
coordinatedwater molecules in cobalt and copper, whereas nickel has no water molecule
coordinated in its structure. The final product of decomposition was stable metallic oxide.
The complexes decompose in three or two steps and display complex thermal
behaviour.Octahedral geometry is assigned to cobalt and copper complex. Tetrahedral
geometry is noticed in nickel complex. The geometry of the complexes are confirmed by
absorption spectra and magnetic moment data. In general metal complexes possess
antibacterial and antifungal activity against the selected species of bacteria and fungi more
than the free Schiff base ligand.
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A STUDY ON THE IMPACT OF NONPERFORMING ASSETS ON THE NET
PROFITS OF PUBLIC AND PRIVATE SECTOR BANKS IN INDIA

S.K. Sukhuna
PG and Research Department of Commerce, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract
Nonperforming assetsare the major issues for the banks today which are increasing and it
affects the profitability of the commercial banks. Nonperforming assets (NPA) have a high
cost for the banks as these assets do not earn any profit. The problem of NPA is not only
affecting the banks but the entire economy of a country. The present study is concerned with
analysing the NPAof Public and Private sector banks.The standard ratios relating to NPA are
computed and assessed for a period of six years from 2014-15 to 2019-20. The study finds
the impact of the Net NPA on the Net profit of the bank groups during the study period. The
study concludes that the NPA affect the profitability of banks.

Keywords: Non Performing Assets (NPA), Public sector Banks, Private sector Banks,
Net Profit, Net Assets.

Introduction
Indian banks acts as the connecting network of every Indian people and commercial
institution. The banks operate not only for commercial gains but also for the development of
society by providing a whole range of interrelated services. Therefore there arises a necessity
to evaluate the performance of the banks not only of quantitative criteria like profit
percentages but also qualitatively by assessing the relative operational efficiency of each unit
of banking system which get reflected on the profit of banks. Among the factors affecting
profitability Non-Performing assets (NPA) is the major one.
NPA — An Outlook

NPA is defined as a credit facility in respect of which the interest and or instalment
of principal has remained unpaid past due for a specified period of time. NPA also known as
non-productive asset constitute an integral part of bank’s operation. A bank gives out money
upfront and earns income overtime on the promise of a borrower to repay. When loans are
not repaid, the bank loses both its income stream as well as its capital. The level of
nonperforming loans are recognised as an indicator for assessing banks credit risk, asset
quality and efficiency in allocation of resources to productive sectors.
Types of NPA
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Gross NPA

It is the sum total of all loan assets as classified by Reserve Bank of India. It reflects the
total quality of the loans lent by banks. It comprises of the non-standard assets like sub-
standard assets, doubtful assets and loss assets. Gross NPA= Gross NPA/Gross Advances.
Net NPA

It is the Gross NPA after deducting provisions. As the NPA became burden for banks,
provisions are created as per RBI guidelines. Net NPA=Gross NPA- Provisions/Net
Advances.

Causes of NPA

The major causes of NPA in banking sector may be inefficient credit management system,
wilful defaults, business cycles, industrial sickness, delayed legal salvations, pandemic or
natural calamities etc. NPA is considered as a double edge weapon as the banks cannot
survive without lending loans and on account lending the risk of nonperforming assets are
higher . The money get blocked and the eraning capacity of the banks also start to decrease .

Increase in NPA affects the profitability of banks and also their existence.

Literature Review

Kaveri (2001), studied on the NonPerforming assets of various Indian Commercial banks and
based on the study suggested various strategies to reduce the extent of NPA in banks.
Prashanth k Reddy (2002) in his study focuses on comparative study on Non-Performing
Assets in India in the Global context.

Meenakshi Rajeev and Mahesh H.P. (2010), in their study concluded that accounting norms
have been modified substantially and mechanisms are in place for reduction of bad debts.
Bhavani Prasad and Veera . D (2011), studied NPAs in Indian Banking sector and concluded
that PSBs accounted for 78% of total NPAs and this is due to falling revenues from
traditional sources.

Jaynal Ud-din Ahmed (2011), in his study concluded that the earning capacity and
profitability of banks has been adversely affected by the high level of NPAs and the
reduction of NPAs in banks is posing the biggest challenges in the Indian economy.

Siraj.K.K ,Sundarsanan Pillai P., (2012), in their research study concluded that NPA still
remains a major threat and the incremental component explained through additions to NPA
poses a great question mark on efficiency of credit risk management of banks in India.
Veerakumar,K. (2012), in his research study concluded that the bank management may

speed up recovery of good loans and bad loans through various modes to decelerated growth
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of NPAs from the present level and also to prevent re-emergence of NPAs over the minimum
level.
Ganesan. D &R.Santhanakrishnan (2013), in their research paper have made an attempt to
examine the non-performing assets of State Bank of India over the past 10 years beginning
from financial year 2002 to the financial year 2012. The researchers in this paper aimed to
study the sources of deployment of funds for the chosen bank. They examined the gross and
the net NPA of the bank and investigated the impact of NPA on the profitability of the bank.
They have suggested measures to improve NPA effectively in banks.
Ravindra N. Sontakkel 1., Chandan Tiwari 2 (2013), the paper underlines the in depth study
of the conceptual framework of Non Performing Asset commonly known as NPA in banking.
It further discusses the NPA trend in the scheduled commercial banks in India for the
preceding period of five years i.e. (2008 — 2012). Finally it covers the measures to be
undertaken to reduce the menace of NPA in banks.
Syed Ibrahim M. Dr.,1 Rangasamy Thangavelu2 Dr.(2014), this paper focuses on the the
concept of NPAs, components of loan assets the commercial banks in India with especial
reference to the public sector, private sector and the foreign bank. The study is diagnostic and
exploratory in nature and makes use of secondary data. The study finds and concludes that
the commercial banks have significantly improved their working performance in the areas of
NPAs.
Research Gap
NPA is always a threat to the banking sector and extensive research is carried out on the
topic. This study focuses to study the NPA of all Public and Private sector banks during the
period 2014-15 to 2019-20 before the covid period and it may extended to study the impact of
NPA after covid period.
Statement of Problem

Non-performing Assets (NPA) is the key indicator to assess the health and wealth of
Indian banking industry. It has emerged since over a long period as an alarming threat to the
Indian banking industry. Managing bad loans and keeping them at the lowest level has
become the important concern for the banks. The Gross NPA of Indian banks in March 2013
was 3.3 percent, in March 2014 it was 3.7 percent whereas in March 2015 it has risen up to
4.4 percent and it is expected to rise further. This leads to high operating cost and in turn
affects the profitability of the banking sector. The public sector bank though excelled in
financial performance than private sector, its nonperforming asset is rising high than the

private sector. The private sector have minimised their nonperforming assets by strengthening
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their credit appraisal over the years. Hence the paper focuses on studying the impact of
nonperforming assets on the Net Profit of Public and Private sector banks.
Objectives
The following are the objectives of the study:

1) To compare the non-performing assets of Public and Private sector banks.

2) To assess the impact of Net NPA on Net Profits of Public and Private sector banks.
Scope of the Study
The study focuses on the NPA ratios of Public and Private sector banks for a period of six
years from 2014-15 to 2019-20.
Methodology
This is an analytical study based on the secondary data collected from the RBI publications,
Annual Reports of banks, published materials in Newspapers, Magazines, Books and
Websites. From the data NPA ratios are computed and compared for Public and Private
sector banks.
Limitations
The following are the main limitations of the study:

)] The study focuses only on the ratios of Nonperforming assets.

i) The study is based on secondary data as published in various publications of RBI

and other reports.

iii) The study is confined only to a period of six years.

Assessment of NPAand Net Profits ofPublic and Private Sector Banks
Non-performing assets have a great impact on bank’s operation.The increase in the
profitability of a bank is always preceded by the composition of assets and liability. The level
of non-performing assets is recognised as a critical indicator for assessing bank’s efficiency,
viability and solvency. Hence the following ratios are computed to assess the impact of NPA
on profitability of banks.

i) Ratio of Gross NPA to Gross Advances

i) Ratio of Net NPA to Net Advances

iii) Ratio of Gross NPA to Total Assets

iv) Ratio of Net NPA to Total Assets
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These ratios are calculated and presented for each financial parameter and
descriptive statistics such as Mean, Standard Deviation (SD) and Covariance(CV) are used to

assess the financial position of the two bank groups for six years (20014-15 to 2019-20).

The table stating the ratio of Gross NPA to Gross Advances indicates that the ratios are more
conducive in Private bank group with the variability being minimum of 1.24%. The mean
ratio of Public sector bank group is highest with 10.408% where the mean NPA is found

much lesser to the extent of 4.075%. in Private sector Banks.

Table 1: Ratio of Gross NPA to Gross Advances

Year Public Sector Banks Private Sector Banks
2014-15 5.0 2.1
2015-16 9.3 2.8
2016-17 11.7 4.1
2017-18 14.6 4.7
2018-19 11.6 53
2019-20 10.25 5.45
Mean 10.408 4.075
SD 2.92 1.24
Ccv 28.05 30.43

Source: Data computed and compiled from the various issues of statistical tables relating to
banks in India (RBI).

An insight into the ratios of Public sector reveals that in 2017-18 there is a highest of 14.6%
Gross NPA ratio. With regard to Private sector the proportion ofNPA shows a gradual

increase throughout six years.
The table stated below reveals the ratio of Net NPA to Net Advances of the major two bank

groups the Public and Private sector. The mean of 5.35% the highest is found in Public sector

bank. The ratios are more consistent in Private bank group.
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Table 2: Ratio of Net NPA to Net Advances
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Year Public sector Private sector banks
banks

2014-15 2.9 0.9
2015-16 5.7 14
2016-17 6.9 2.2
2017-18 8.0 24
2018-19 4.8 2.0
2019-20 3.8 1.6
Mean 5.35 1.75
SD 1.74 0.51
CVv 32.52 6.58

Source: Data computed and compiled from the various issues of statistical tables relating to
banks in India (RBI).

On considering the Public sector throughout all these six years the net NPA is higher than

Private sector group. The least of 0.9% is found in 2014-15 in Private sector group and the

highest mean of 8% is found in 2017-18 in Public sector group.

The ratios during the period of six years for two bank group indicate the higher

consistency in Public bank group (CV 26.60%) whereas Private sector shows higher

variability of 55.55%. The mean ratio of Public and Private sector shows very least with
1.76% and 1.75% respectively.
Table3: Ratio of Gross NPA to Total Assets

Year Public sector banks Private sector banks
2014-15 3.2 1.3
2015-16 5.9 1.8
2016-17 7.0 2.6
2017-18 8.9 3.0
2018-19 7.3 3.5
2019-20 7.4 6.7
Mean 6.617 3.15
SD 1.76 1.75
Ccv 26.60 55.55

Source: Data computed and compiled from the various issues of statistical tables relating to
banks in India (RBI).
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The Gross NPA to Total assets is found highest in Public sector banks throughout six years.
Higher ratio of 8.9% is found in 2017-18 in Public sector and 6.7% in Private sector in the
year 2019-20. The Private sector shows a gradual increase in Gross NPA ratio during six

years.

It can be inferred from the table of Net NPA to Total Assets ratio that they show higher
consistency in Public sector bank group. The higher mean of 3.167% is seen in Public sector
bank group.

Table 4: Ratio of Net NPA to Total Assets

Year Public sector banks Private sector banks
2014-15 1.8 0.5
2015-16 35 0.8
2016-17 3.9 1.3
2017-18 4.5 15
2018-19 2.8 1.3
2019-20 2.5 1.8
Mean 3.167 1.2
SD 0.90 0.43
CVv 28.42 35.83

Source: Data computed and compiled from the various issues of statistical tables relating to
banks in India (RBI).

The ratios of two bank group reveal that Net NPA is found higher of 4.5% in 2017-18 in

Public bank group and 1.8% in 2019-20 in Private bank group. Private group shows a

gradual increase of Net NPA to Total Assets throughout six year period.
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Net Profit and Net NPA of Public
Sector Banks
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Figure 1.

Source: Data computed and compiled from the various issues of statistical tables relating to

banks in India (RBI).

The above figure reveals that the Net Profit is highest in 2014-15 then it started to decline

reaching the least in 2017-18. The banks earn losses throughout five years from 2015-16

onwards. The Net NPA show a mixed linear trend from highest of 45 crores in 2017-18 but

in the later years it started to decline.
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Figure 2.

Source: Data computed and compiled from the various issues of statistical tables relating to

banks in India (RBI).
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From the above figure it is evident that the Net Profit of Private banks is found higher with
nearly of 42 crore rupees in 2016-17 and the least of 14 crore rupees is found in the year
2014-15. The Net NPA of the banks is soaring high throughout five years from 2014-15 to
2018-19 but it declined in 2019-20.

Net Profit of Public and Private Sector
Banks

Rs. in Crores
358

/(
/| /

2014- | 2015- | 2016- | 2017- | 2018- | 2019-
15 16 17 18 19 20
—@—Net Profit Pvt.SB| 19 28 41 42 41 39
—4—Net Profit PSB 37 -18 -11 -85 -67 -26
Figure 3.

Source: Data computed and compiled from the various issues of statistical tables relating to
banks in India (RBI).
The above figure indicates that the trend of the Net Profits of both the sector are in parallel to

one another. The Net Profits of Public sector is lower than the Public sector throughout six

years.
Net NPA of Public and Private
Sector Banks
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S 30
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" 10
(-4 0
2014- 2015- 2016- 2017- 2018- 2019-
15 16 17 18 19 20
== Net NPA Pvt.SB 1 3 5 6 7 5
=¢=—=Net NPA PSB 16 32 38 45 28 23
Figure 4.

Source: Data computed and compiled from the various issues of statistical tables relating to
banks in India (RBI).
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The given figure reveals that the Net NPA of Private banks are higher than the Public sector

banks throughout six years.

Findings

The following are the findings while assessing the impact of nonperforming assets on the
Net Profits of banks:

1) The Public sector banks show profit only in the year 2014-15 and it incurs a loss

2)

throughout five years and it became difficult for the banks to earn profit in the
forthcoming years. The Gross NPA ratios are higher in the Public sector banks than
the Private sector. However the Net NPA to Net Advances ratios show higher level of
mean in the Private sector bank group.

The Non-performing assets of Private sector are higher than the Public sector
throughout six years and the Net Profits of the Private Banks are higher. It reveals that
the Private bank though having higher NPA it earns profits from the loan lending,
they earn higher interest out of lending and they follow a better credit management

system.

Suggestions

The following are the suggestions that may be adopted by the bank to effectively manage

NPA.
1)

2)
3)

4)

The Public sector banks may assess the quality and marketability of the assets
secured before granting loans.
The risks may be reduced and controlled by granting loans to diverse sectors.

The Public sector banks should have well equipped recovery mechanism by adopting
immediate attention to NPA’s at the earliest.
RBI may insist and assist banks to adopt scientific techniques for credit appraisal and

effective credit recovery mechanism.
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Conclusion

The nonperforming assets affect the profitability of banks. It indicates a negative impact
in the balance sheet of banks. The Public sector bank group nonperforming assets are
accelerating at a greater pace. So, the Indian commercial banks should adopt proper
techniques in appraising credit and effective collection procedures to recover NPA in order to
avoid any crisis in the banking sector and to increase profitability in the forthcoming years
successfully.
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Abstract

Cloud computing is used in many areas like industry, military, educational institutions etc. to
store huge amount of data. The aim is to retrieve secured datafrom the cloud based on the
request of user. Storing data on cloud will be faced many challenges and issues. To overcome
and provide the solution to the existing issues exists more number of ways. The techniques of
cryptography and steganography are more popular and play a critical role of data security.
Then the use of a single algorithm is not effective for high level security to keep data secured
in cloud. This paper aims to focus to the security of data in cloud using symmetric,
asymmetric key cryptographic algorithms and steganography. In this proposed system AES
and RSA algorithms are used to provide security for data and LSB steganography technique
is for key information security. In this method, the file is first encrypted using AES
algorithm. Then the encrypted file is again encrypted using RSA algorithm. Further, the keys
are inserted into an image using LSB technique with secured and strongauthenticity. The
Stego image is send to the intended valid receiver andauthentication of registered email. Then
at the receiver side, the file has to be decrypted in reverse process of the above said

encryption procedures.

Keywords: Cloud Computing, Challenges, hackers, Cryptography, Steganography

techniques.
I. Introduction

Cloud Computing is an emerging style of IT delivery in which application data and resources
are rapidly, provisioned and provided as standardized offerings to users over the web in a
flexible pricing model. Cloud delivery models can be classified into three types such as
public, private and hybrid clouds.Cryptography is a method of protecting information and
communications through the uses of codes, so that only those for whom the information is
intended can read and process them. The prefix “crypt” means hidden and the suffix “graphy”
means writing. In today’s computer-centric world, cryptography is often associated with

scrambling plaintext into ciphertext known as encryption, then the reverse process is known
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as decryption. It can be classified into three types such as symmetric, asymmetric and hash
functions. In cryptography, a hybrid cryptosystem is one which combines the convenience of
as asymmetric-key  cryptosystem with the efficiency of a symmetric-key
cryptosystem.Steganography is the practice of concealing a message within another message
or a physical object. LSB Steganography is a steganography technique in which it hides text
messages inside an image by replacing Least Significant Bit of image with the bits of
message to be hidden.

I1. Related works

Mavridis 1., Pangalos G. [1], discussed the operational and security issues of mobile
components in distributed environments. In 2000, Erik Olson and Woojin Yu, [2] discussed
various symmetric key algorithms and their usage in mobile computing, specifically in the
Palm Pilot, which uses Motorola’s Dragon Ball-EZ processor. In 2000, Wendy Chou [3], the
explosive growth in the usage of mobile and wirelessdevices demands a new generation of
Public Key Cryptography (PKC) schemes, and the limitations on power, bandwidth to provide
security in mobile devices, use of Elliptic Curve Cryptography (ECC), its security,
performance and also its applications.In 2002, Limor Elbaz [4], implemented PKC in security
of wireless devices and the use of Public Key Infrastructure (PKI) in current as well as in the
future applications of mobile phones. In 2003, Dharma P. Agrawal et al.[5], discussed the
technology in mobile computing users by combining wireless networking and mobility which
serves anytime and anywhere with of various new applications and also services. In 2006,
Hanping Lufei and Weisong Shi [6], discussed the emergence of heterogeneous devices and
diverse networks, and the difficulty in using a one-size-fits-all encryption algorithm. They
also explained the deployment of encryption algorithms to choose an appropriate encryption
algorithm from multiple algorithms based on the characteristics of heterogeneous mobile

computing environments.

In 2008, Abhishek Kumar Gupta [7], discussed the need for information as a driving force for
the incoming growth in Web technology, wireless communication, and portable computing
devices and also explained the field of mobile computing (computing and communication)
with the aim of providing seamless computing environment for mobile users, which are all
dependent on information and it is available only by accessing a network. In [2009], S.
Krishna Mohan Rao and Dr. A Venugopal Reddy [8], discussed Data dissemination in
asymmetrical communication environment, where the capacity of the downlink
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communication is much greater than the uplink communication capacity and it is best suited
for mobile environment. In [2009], widespread growth in applications for resource-limited
Wireless Sensor Networks (WSN), the need for reliable and efficient security mechanisms
and also analyzed the suitability of the algorithm for resource-limited wireless network
security by M. Razvi Doomun, and KMS Soyjaudah [9].

In [2009], Kar and Banshidhar Majhi[10], proposed an efficient password security of Multi-
Party key exchange protocol based on elliptic curve discrete logarithm problem (ECDLP), and
these protocols allow a group of parties communicating over a public network to establish a
common secret key called Session Key and also build protocol for password authentication
model, where group members were assumed to hold an individual password rather than a
common password and two one-way hash functions to build the security level high. In [2009],
Mooseeop Kim et.al. [11], proposed a compact architecture for a cryptographic engine on a
mobile platform, which has very stringent limitations with respect to the circuit area and the
consuming power.In [2010], Bruno P.S. Rocha et. al [12], demonstrated a security service,
which works as a middleware, to dynamically change the security protocols used between two
peers and these changes can occur based on variations on wireless medium parameters,
system resource usage, available hardware resources, application-defined Quality of Service
(QoS) metrics, and desired data security levels. In [2010], Sathish Alampalayam Kumar [13],
suggested a mobile agent based mobile computing system, the classification of various types
of security attacks, the security solutions for those types of attacks proposed by various
schemes and the open research issues in providing security for mobile agent based computing
systems.In [2011], Sameer Hasan et. al. [14], proposed a non-server (that is P2P) architecture
PKCto secure the mobile communications. They used NTRU algorithm for public key
cryptography in non-server architecture and tested on real equipment, the solution security

and potentialrisks.

In [2011], Rahat Afreen and S.C. Mehrotra [15], discussed the ECC emerged in its proper
implementation in various directions to analyze in hardware as well as software platforms.
Helena Rifa-Pous and Jordi Herrera- Joancomarti [16], discussed the performances of
different cryptographic algorithms in PDAs and compared it with device’s basic costs in terms
of operating system, screen, and network interfaces to determine the overhead and the results

were used to estimate the costs of network security protocols design.
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In [2011], Jagdish Bhatta and Lok Prakash Pandey [17], proposed a software level
cryptographic protocol implementations to measure the energy level through the device’s
serial port, running them and measuring their power consumption. In [2012], K. Sathish
Kumar et. al. [18], explained the mobile hand-held device in an efficient way to deliver real
time data to users. In [2012], Masoud Nosrati et. al. [19], proposed an algorithm for security
mechanism in different types of mobile devices and the operation systems. In [2012],
Ravinder Singh Mann et. al. [20], presented the comparative analysis of ECC, AES and RSA
algorithms experimentally with parameters such as computation time and complexity of the
algorithms. Based on the result it was concluded that ECC has more complexity when
compared to AES and RSA in mobile devices.

In [2013], Giripunje et al. [21], discussed many differences in mobile devices, their
capabilities, computational powers and security requirements in networking environments. In
[2013], Ameya Nayak [22], discussed the growing android community, its malware attacks,
security concerns, aid in serving as the continuous challenges of identifying current, future
vulnerabilities as well as incorporating security strategies against them and this focus on
mobile devices.In [2013], Srikanth Pullela [23], discussed the performance issues like
handoffs, routing etc. Then he further addressed that security is another key issue, which
needs to be considered when the communication channel is set up. Also protocols are being
proposed for different applications like wireless application protocol, 802.11 etc. Most of them

are based on the public and private keycryptography.

In [2013], V. Gayoaso Martinez and L. Hernandez Encinas [24], have discussed the ECC, one
of the best options for protecting sensitive information. In [2013], Muhammad Waseem Khan
[25], explained that short message service (SMS) is one of the frequently used mobile services
with universal availability in all GSM networks but the SMS facility has not achieved secure
transmission of plaintext between different mobile phone devices. In [2013], Ram Ratan
Ahirwal and Manoj Ahke [26], explained the Diffie-Hellman scheme as one of the key
exchanging cryptosystem, and no messages are involved in this scheme and using this key and
ECC for encryption and decryption. In [2014], Sathish Kumar et. al. [27], have discussed
about the mobile hand-held device are used in an efficient way to deliver real time data to the
users in the battle field military applications and the use of security features in military
applications such as data confidentiality, authentication etc., which are not readily offered by
mobile environment. In [2014], Hamed Khiabani et. al. [28], explained the extensive
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deployment of wireless networking, mobile and embedded devices, other pervasive
computing technologies that are prone to security threats for which nobody will be prepared
for. Security and privacy are the main concerns in mobile computing which can be observed
from several perspectives including hardware, operating systems, networks, databases, user

interfaces, and applications.

In [2014], Seema P. Nakhate, and R.M. Goudar [29], have implemented a secured password
based mutual authentication protocol for client-server computing using ECC framework
which provides secure communication between client and server with the help of user email-
id and mobile phone authentication device for mobile handheld device. In [2015], Vishnu V
and Shobha R [30], discussed the security in Wireless Sensor Networks (WSN). They have
applied dynamic election of Cluster Head (CH) mechanism and two evolutionary approaches
SET-IBS and SET- IBOOS, since it provides security in data transmission and reduces data
losses due to nodes failure, less residual energy selected in CH. It improves the lifetime of

network by increasing time of FND (First Node to die).

In [2015], Tanmoy Kumar Bishoi et. al. [31], proposed an algorithm to encrypt the data using
symmetric key encryption technique and now it can be improved by using variable length
key.In [2015], Sujithra M et. al. [32], due to high performance computing techniques,
cryptographic algorithms are implemented and tested in Local as well as Cloud environment.
They have revealed that storing mobile data in cloud increases efficiently and AES algorithm
performs better when compared with other algorithms in Mean processing time. In [2016],
Said Bouchkaren and Saiida Lazaar [33], discussed secure data transmission through Internet.
They have designed and implemented a new secret key cryptosystem due to a number of
iterations of encryption and decryption of data in blocks, using cellular automata and
compared them with AES algorithm and also they proved that the new algorithm resists

against statistical attacks, faster than AES-256, achieved good confusion and diffusion tests.

A cloud can be private, public or a hybrid. A public cloud sells services to anyone on the
internet. A private cloud is a proprietary network or a data center that supplies hosted services
to a limited number of people, with certain access and permissions settings. A hybrid cloud
offers a mixed computing environment where data and resources can be shared between both
public and private clouds. Regardless of the type, the goal of cloud computing is to provide

easy, scalable access to computing resources and IT services.Cloud infrastructure [34]
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involves the hardware and software components required for the proper deployment of a
cloud computing model. Cloud computing can also be thought of as utility computing or on-

demand computing.

Today data communication mainly depends upon digital data communication, where prior
requirement is data security, so that data should reach to the intended user. So for providing
data security many cryptography techniques are employed, such as symmetric and
asymmetric techniques [35]. Many different approaches have also been proposed to provide
data protection in the cloud, such as AES, DES, and RSA, but Existing systems often falil
when only a certain form of encoding is utilised, either AES, OR DES, OR RSA depending
on a consumer requirement. However, the major issue with this scheme is that each
encryption is done with encryption keys, and if these keys are leaked in some manner, the
entire data is destroyed, so we need a solution that can have additional security [36]. Cloud
users start considering the protection of their information stored on those servers managed
with the help of a third party the fear of records Breach. Facts protection is wanted to curtail
this statistics breach and lots of information threats. Cryptography performs a main position
in records security. To offer security to cloud storage, users use hybrid encryption [37] in
place of a single encryption algorithm. A hybrid cryptosystem combines the ease of a public-

key cryptosystem with the performance of a symmetric-key cryptosystem

A potent approach for protecting digital data, including files, is hybrid cryptography. Hybrid
cryptography offers quick and secure communication and storage of sensitive information by
combining the benefits of both symmetric-key and public-key cryptography. A file is
encrypted using a symmetric key in a hybrid cryptography system for secure file storage [38],
and the file is then further encrypted using the recipient's public key. The recipient can then
ensure that only permitted parties can access the file by decrypting the symmetric key with

their private key.

The rapid proliferation of cloud computing has necessitated advanced security mechanisms to
safeguard sensitive data stored in remote servers. However, this paradigm shift has raised
several security concerns, particularly safeguarding private information stored on faraway
cloud servers. This hybrid cryptographic framework [39], for the secure data storage
requirements of cloud computing time-limited access control, adaptive key management, and
two strong encryption methods: RSA and Advanced Encryption Standard - One Time

Password (AES-OTP). The effectiveness of the suggested framework is confirmed by
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thorough performance assessments, which show astonishing accuracy, precision, recall, and
F1-score values of 99.12%, 98.78%, 98.11%, and 98.56% in protecting private information
from unauthorized access and guaranteeing its secrecy in cloud storage settings.The rapid
adoption of cloud computing has ushered in unparalleled opportunities for efficient data
storage and processing, but it also brings forth significant challenges related to information
security [40].

I1l. Problem Definition

Cryptography techniques can be able to translate the original data into unreadable form using
keys. They are divided into symmetric key cryptography and asymmetric key cryptography.
So only authorized person can access data from cloud server. Cipher text data is visible for all
people. Symmetric key cryptography algorithm (AES) requires low delay for data encode and
decode but provides low security. Public key cryptography algorithm (RSA) accomplished
high level security but increases delay for data encode and decode. Steganography hide the
secret data existence into envelope. In this technique existence of data is not visible to all
people. Only valid receiver knows about the data existence. Three bit LSB technique used for

image steganography. Sensitive data of user hide into cover image.

AES and RSA algorithms are used into hybrid algorithm. AES algorithm requires a single
key and RSA algorithm requires two keys. So, hybrid algorithm, three keys are used. For data
upload on cloud, mandatory keys are AES secret key and RSA public key. Private key of
RSA and AES secret key are essential to download data from cloud. Whenever owner makes
an effort to upload data on cloud first the file is stored in a directory for short time. In the
encryption process, the first step is to apply AES algorithm to encrypt the file after that RSA
algorithm is applied on the encrypted data. Reverse process is followed for decryption. After
applying keys that file is converted into encoded form and stored on cloud server. Key is

rotated to achieve high level security.
IV. Existing System

Now a days cloud plays a major role to store data. So many steps have been taken to secure
it. On the side of cryptography, at first, one symmetric algorithm is used but it is less secure.
So one asymmetric algorithm is used but it takes some more time. Then multiple symmetric
algorithms are used but that work is similar to the previous one. The weakness of all these

encryption systems is that the form of the output data (text), if intercepted, alerts the intruder
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to the fact that information being transmitted may have some importance and that it is
therefore worth attacking and attempting to decrypt it. This aspect of cipher text transmission
can be used to propagate disinformation, achieved by encrypting information that is
specifically designed to be intercepted and decrypted.In this case, it is assumed that the
intercept will be attacked, decrypted and the information retrieved. There is less security
when transmitting the data from one end to another.

V. Proposed System

Cryptography is the most effective way to achieve data security. And here two level
encryption and decryption takes place using the best symmetric and asymmetric algorithms
(ie) owner does double encryption and upload the file. So two keys are required for
decryption. User can view the uploaded file but only in an encrypted format and requires keys
for decryption. Keys are sent only to the valid user through mail on request. Also key is not
sent in a normal way but hide behind an image with password. The advantage of this
techniques are i) The file is secured, as it is being encrypted using two encryption algorithms
which are AES and RSA, ii) The key is also sage as it embeds an image using LSB and iii)
The system is robust in nature since the data is kept secured on cloud server which avoids

unauthorized access.

VI. System Design

The home page contains the links for the owner (Sender) and the user (Receiver). The owner
pages requires the login If the owner fires the correct ID and password then it will be
redirected to the next page else there will be an alert message. The owner have to browse the
file, generate the key and encrypt using AES. Again the owner have to browse the encrypted
file, generate the keys and again using RSA. Finally, the owner can browse any of the key,
provide a password and hide behind any of the image. The user can browse that image and
extract the key by giving the password.The key requests module shows the list of key
requests by the users for a particular file. The owner can send the key to the user through
mail. The user page requires the login. If the user gives the correct ID and password then it
will be redirected to the next page else there will be an alert message. The new users have to
register themselves by giving unique username, password, mail id, phone number and
address. The user can choose from the list of files uploaded by the user and request key for
that file.On receiving the key the user can first decrypt the encrypted file using RSA.The user
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can finally decrypt the already decrypted file using AES and get the result. The various level-
0 to level-3 clearly shows the process involved in a system.

VII. Data Flow Diagram

LEVEL - 0:

Admin

AES
Encryption

RSA
Encryption

File Upload

LEVEL -1:

Admin _. Send Mail

LEVEL - 2:

User —» Key Extracting




SRC-QUEST, Volume 4 (2024)

ISBN 978-93-95323-22-2

LEVEL - 3:

User

AES
Decryptio

VI1II. Screenshots

&l
= S
l j = Secure File Storage On Cloud Using Hybrid Cryptography
£
e pond -
18 e
2 roe——

Figure 1. Owner Login

79



SRC-QUEST, Volume 4 (2024)

ISBN 978-93-95323-22-2

Key Generate

Encrypt

Secure File Storage On Cloud Using Hybrid Cryptography

Show Key Request

Secure File Storage On Cloud Using Hybrid Cryptography

|Secure File Storage on Cloud using Hybrid Cryptography

C\Usersravind\Desklop\maha\projectiadminfiie. tt

Figure 2. Key Generation and Encryption of a File using AES

Secure File Storage On Cloud Using Hybrid Cryptography

J7myAcl 76RGB3uOSmBCTeQWIBCIISASKBNnyfm +
{9g7FiksYqyZ: Me3t4GpbSal,
UFv4iGVWJraVhJsgYOYVo0aRQeShZcgwyrQT4 +
(AWSYZHCFCIgmEKT4eW T mQw=—

h Cloud Using Hybrid Cryptography

|
CQWIBCI9IASKBNnyfm +
TKADU+A6XCajMo3tGpbSalp
0aRQeShZcgwyrQT4+

nQw==

Figure 3. Encrypted and saved
80



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

| Save As
i h Cloud Using Hybrid Cryptography
|
‘ oQWIBGIOIASKBNnyim=
IKADU+ABXCajMe3t4GpbSatp
0aRQeShZcgwyrQT4+
nQw:
|
|
CUsers\Aravind\Dosklopmahalprojoctiadminifia bt
P - - 2
- 2 W AS o Cloud Using Hybrid Cryptography
| Osrm8CTeQWIBcII
9IAsKBNnyfm+
9g7FIk+YgyZ7Gqq
‘ Ag8hTOyifKADu+
A6XCajMe3t4Gpb5
| — aJpUFv4jGVWJra
) VhJsg YOYVo0aRQ
eShZcgwyrQT4+
i HbcFc3gmé6
‘ Fiensme: et -

Secure File Storage On Cloud Using Hybrid Cryptography

C:\Users\ Aravind\ Desktop\maha\ project\admin) efile.tst

Save Private Keys As

C:\Users\ Aravind) Desktop\ mahal project\ admineflle.txt

Figure 5. Key Generation

81



SRC-QUEST, Volume 4 (2024)

ISBN 978-93-95323-22-2

C:\Users\ Aravind\ Desktop)\ maha) project) admin) efe.txt

Open
man bme
le  Extract
Message
. Filename.
o Text
e o] [Bamaps Chep) . Produce grayscale soise

Hide Message

Save Resalt

1033 kst

S R g (O3l

Carrier Bitmap (cross.bmp)

Hide  Extract
Filensme  C:\Users\Aravind\Deskiopmahapro)| Browse

P

Key
Filename Browse

) Fext

2 .
® Text i

" saerdadfwe

SH@HH& "%
A&*JUJIT11834261° =
8 Message
_ Filename
* Text
F..:vufvr ke = v Produce grayscale noise

Hide Message

Save Resalt

Cloud Using Hybrid Cryptography

Hide Message

Save Result

Figure 7. Gray Scale and hiding

82



SRC-QUEST, Volume 4 (2024)

ISBN 978-93-95323-22-2

_a

g o
. Cloud Using Hybrid Cryptography

le  Extract

© Flename. —
o Text
<aerdadfweS#@HHA % &~JUIII118342618

Hide Message

Save Result

_ =

o Hide Folders

o =
- B Cloud Using Hybrid Cryptography

— J Jo  Extact

Message

_ Flename Browse
- Text

aerdadveSt@HHE "% & -JUIIILISI42618

" Produce gravscale noise Hide Messige

Save Result

Figure 8. File stored

e
i

i

userieg

Secure File Storage On Cloud Using Hybrid Cryptography

Secure File Storage On Cloud Using Hybrid Cryptography

Password

ToRegister  Click Her

Figure 9. User Registration

83



ISBN 978-93-95323-22-2

SRC-QUEST, Volume 4 (2024)

Secure File Storage On Cloud Using Hybrid Cryptography

View and Select Files

Secure File Storage On Cloud Using Hybrid Cryptography

finv)
oL@

=

Steganogeaphy

Figure 10. Use Steganography

Cloud Using Hybrid Cryptography

Mail 1D sxtiwog@gman com

Select File

Send

Update

Cloud Using Hybrid Cryptography

User Name artny
Mail 1D sixtirogdgman com
Select Fila CA\UsersAravind\Deskic
Send
Update

Figure 11. Upload a file to cloud

84



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

Secure File Storage On Cloud Using Hybrid Cryptography

Steganography

Secure File Storage On Cloud Using Hybrid Cryptography

: . g User Name arthy
Mail 1D sixfire@gmail. com

Select File

Update

Figure 12. Authentication of user

Secure File Storage On Cloud Using Hybrid Cryptography

unamo  fname  status
Kkannan 1t Yes
s ity ofilo txt User Name arthy
Mail ID saxtiro@gmail com
Seloct File CUsers\Aravind\Deskic
Send
Update

Decryption Keys with password sent

: (g kmaha24398g

‘g kmahaz439@gmail.com

Figure 13. Decryption key with password sent to the user

85



SRC-QUEST, Volume 4 (2024)

ISBN 978-93-95323-22-2

le  Extract
!
flesssse.
| Filename. Browse.
 Text
Bemeps (" bmp) v Produce grayscale noise Hide Message
Open Conct
Do Save Resalt

Secure File Storage On Cloud Using Hybrid Cryptography

Carrier Bitmap (skey:bmp) Hide  Extract

Filename

Vv,

Key
Filename

® Text

Carrier Bitmap (skeybmp)

Filename

Key
Fileasme.

® Text

c

ers'Aravind Downloadsiskex.bt| Browse

Message
Browse
o Test
Browse 7 Broduce gravscale noise Tide Message
X —

Secure File Storage On Cloud Using Hybrid Cryptography

Hide  Extract
CiUsers\Aravind Downloads skey.br Browse

‘Extracted UnicodeText
SacrdadweS#@HHE "% &*TUIITNNEI42618

Browse

123 Estrct Hiddon Test

Figure 15. Browse a file to decrypt

86



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

T s ThePC » Dowosds + 73
[ . . .
Erertplos A e Cloud Using Hybrid Cryptography
b vocars
W emaroes & 16c015-19
& 1000
e . 19pes0s 20
.Duz P & i erercises.
T e
B M bvsem fabhe
£ pictues b
2 Vides
& Local Disk (C)
2 N Vom0
= N ome 7
o Hewohme (6)
facname | Pt ey Socumen ) +|

Secure File Storage On Cloud Using Hybrid Cryptography

Orgunis v =
N e e . Cloud Using Hybrid Cryptography

4 ThisC

B tocubixic)
2 Now Vohne @)
2 New e (53
o Mo Vo G
L "
Faename: ol |

Sevesstyper Tert s C00) 7l

= Higesolses. [ e Concel

Organck + Newfolder £ 1

L Rcetplaces A ame c J7myAcL7eRGB3u * | Cloud Using Hybrid C:

& Hemegroup el Osrm8CTeQWIBcll
e b topcrcs 9IAsKBNnyfm+
Bos i 9g 7Flk+YgyZ7Gqq
e [ e s B
D e A6XCajMe3t4Gpb5
8 videos g aJpUFv4jGVWlIra
it VhJIsgYOYVoOaRQ
n N Vohume () eShZcgwyrQT4+

2 Ve olume ) , 4wSyZHbcFc3gm6

Figure 17. Decrypted and stored
87



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

ST RSO i Cloud Using Hybrid Cryptc
SHaHH& %

A& *TUTITI1834261

8

Secure File Storage On Cloud Using Hybrid Cryptography

| Browse 1 G \Usors\Aravnd\Downioads\o | txd

Socuro Fo Storage on Cloud using Hybrid Cryplography

108+ ThaPC » Downlowds » e Douriond
Oigarce's  Newtoldr = @
- A tame ' Dwemodties  Type ptography
hiseC
b 16019 2 .
Rowww L
ccoments
& Doweloads S e
S . 1t 2020
& bicures Bipi
8 videos -
B | e
It
aNewvokme) | T
s New Volume (6))
Wnwr
Fiename: | o
Saves type: Tet s ()
= i el = ]

@ Farm) - &

Secure File Storage On Cloud Using Hybrid Cryptography

| Browse | C\Users\Aravind\Downioadsiol txt

FileSaved Successfully

Figure 19. Download file

88



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

Sacure 1l SHomge on Glowd using Hybrid Cryplography

......

Figure 20. Key Generation

&
= El
3 J Secure File Storage On Cloud Using Hybrid Cryptography
A
£l £j

Voo aud CalgoFiles w
Reques oA -

Steganography

Secure File Storage On Cloud Using Hybrid Cryptography

uname fname slatus
kannan 1t Yes
4 — > User Name arthy

Mail 1D sufire@gmail. com

Select File

Send
Update

Figure 21. Authenticated Users with file details

89



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

IX. Results and Discussion

From the results it is observed that the symmetric algorithm takes 3 to 7 seconds to process
10 to 50 MB of files and provides 25% of security and asymmetric algorithm takes 15 to 20
seconds to process 10 to 50 MB of files and provides 50% of security. While the hybrid
approach of the combines AES and RSA algorithms takes 20 to 25 seconds to process 10 to
50 MB of files but provides 70% of security. This achieves more time but more security with
the same file size.

X. Conclusion

Cloud security issues can be solved using cryptography and steganography techniques. Data
security is achieved using AES and RSA algorithms. Data integrity is accomplished using
hybrid algorithm and key information security is accomplished using LSB technique. With
the help of proposed security mechanism, data integrity, high security, medium delay,
authentication and confidentiality parameters are accomplished. Text file encryption and
decryption using hybrid algorithm need little more time but provide more security with
respect to existing system algorithm.In future, this can be further implemented to achieve

high level of security using hybridization of some other cryptographic algorithms.
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A STUDY ON SOCIO-ECONOMIC CONDITIONS OF SALES WOMEN IN
TIRUCHIRAPPALLI TOWN
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Abstract

Women play a prominent role in contributing to our economy. Empowering women and
their status are essential to achieve economic and social advancement. From time immemorial, in
the development of our society, Indian women in general have played a significant role. Women’s
empowerment and their full participation based on equality in all spheres of society are
fundamental for the achievement of equality, development, and peace. As per Census 2011, the
work participation rate for women is 25.51 percent as compared to 25.63 percent in 2001. The
Work Participation rate of Women has reduced marginally in 2011 but there is an improvement
from 22.27 percent in 1991 and 19.67 percent in 1981. The work participation rate for women in
rural areas is 30.02 percent as compared to 15.44 percent in urban areas. Retailing is one of the
important industries in India recorded for almost 10 percent of the nation’s GDP. Retailers are the
major employers in today’s society. But now, the Retail sector is becoming more organized with a
better pay scale. But even in the informal textile Retail shops, Women have to face numerous

problems as they have to manage both sides of life that is work and family.

Therefore, the study analyses the Socio-Economic conditions of Sales Women in
Tiruchirappalli town as they are the part of the Retail sector. The Tiruchirappalli town have many
retail shops which are providing employment opportunities to Women in and around
Tiruchirappalli town. Therefore, the aim of the present study is to analyse the income and
expenditure and various problems faced by the Sales Women in the informal textile Retail shops
in Tiruchirappalli city.

Key Words: Unorganized sector, Retail Sector, Sales Women

Introduction

“Women and Men are equal in every human concern in this world. Women play a
prominent role in contributing to our economy. Empowering women and their status are essential

to achieve economic and social advancement. The development of our society, Indian women
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played a significant role. Women’s empowerment and their full participation based on equality in
all spheres of society are fundamental for the achievement of equality, development, and peace
[1].As per Census 2011, the work participation rate for women is 25.51 percent as compared to
25.63 percent in 2001. The Work Participation rate of Women has reduced marginally in 2011 but
there is an improvement from 22.27 percent in 1991 and 19.67 percent in 1981. The work
participation rate for women in rural areas is 30.02 percent as compared to 15.44 percent in urban
areas[2].

In the Indian Economy, the Retail industry plays a very important role by contributing to
the Gross Domestic Product and employment opportunities to the poorer sections of the society. It
also attracts numerous educated unemployed to this field, due to the non-availability of jobs in the

formal sector and drop-outs due to the unemployment situation of the country.

The textile garment shops both in organized and unorganized sectors provide a large
number of employment opportunities to the poor and migrant women workers. Retailing involves
a wide range of activities centred around the sale of goods and services directly to consumers for
personal or household use. It covers various sectors, from food and clothing to automotive and
electronics, and includes both formal, organized retail outlets and informal, small-scale vendors.
The retail industry significantly contributes to both employment and economic growth,

particularly in developing economies like India [3].

The working population in any country is determined by multiple factors such as age
distribution, gender ratio, and life expectancy. In labour economics, these factors are crucial in
defining the potential size of the workforce, influencing productivity, and determining the overall
socio-economic fabric of the nation. For example, in many developing countries, younger

populations contribute to a larger informal workforce, particularly in sectors like retail [4].

The unorganized sector refers to economic activities not regulated by formal legal
frameworks, such as taxation, licensing, or employment contracts. Theories such as W.W. Lewis’
dual-sector model and the Haris-Todaro model explain how labour moves between formal and
informal sectors. These models highlight the existence of regulated, well-established and informal
sectors with lower wages, minimal job security, and less regulation. In India, the unorganized
sector encompasses a large percentage of the workforce, which includes small businesses and
informal labour arrangements.”According to the National Commission for Enterprises in the
Unorganized Sector (NCEUS), 93 percent of India's workforce is employed in the informal sector,

which plays a major role in providing employment across both rural and urban areas. Informal
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employment includes jobs such as daily wage labour, construction work, street vending, tailoring,
domestic work, and home-based businesses.

This sector primarily consists of small, unincorporated businesses owned by individuals or
families. These enterprises typically have fewer than ten workers and operate on a proprietary or
partnership basis. Unorganized workers, therefore, include those without access to formal job
benefits such as social security, unlike workers in the organized sector. In this study, weaim to
analyse the income, expenditure, and challenges faced by saleswomen working in informal textile
retail shops in Tiruchirappalli town [5].

Objectives

e To analyze the Socio-Economic conditions of the saleswomen working in informal
textile retail shops in Tiruchirappalli town.

e To investigate the challenges and difficulties encountered by the respondents in their

work environment.

Methodology

This study is based on both primary and secondary data. Primary data was collected
through a questionnaire administered to 50 respondents in Tiruchirappalli town using the random
sampling method. Secondary data was sourced from books, theses, journals, magazines, and
research websites. Tiruchirappalli was chosen as the study area due to its significant retail activity,
particularly in informal textile shops, which provide employment to many women. The town is
divided into several areas, including Theppakulam, Singarathoppu, Chathiram Bustand, and

Thilainagar. Theppakulam,

Singarathoppu, and ChathiramBustand were specifically selected for this study as they
have a high concentration of retail shops employing a large number of saleswomen, making them
ideal locations for examining the socio-economic conditions and challenges faced by these

women.
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Table 1: Demographic profile of the respondents

ISBN 978-93-95323-22-2

Particulars Number of Respondents Percentage
Age
Below 25 13 26
25-35 29 58
35-45 6 12
Above 45 2 4
Total 50 100
Religion
Hindu 40 80
Muslim 3 6
Christian 7 14
Total 50 100
Community
BC 26 52
MBC 11 22
SC 13 26
Total 50 100
Educational Qualification
Primary level 5 10
Higher secondary level 23 46
Graduate level 22 44
Total 50 100
Marital status
Married 31 62
Unmarried 19 38
Total 50 100
Type of Residence
Own 34 68
Rented 16 32
Total 50 100

Source: Primary data
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Age: A significant portion of the respondent’s58 percent fall within the 25-35 age group,
suggesting that many are in the early stages of their careers. The smaller percentage 4 percent of
respondents aged over 45 indicates fewer older individuals in the workforce, possibly due to

career transitions or early retirement in this sector.

Religion: The majority of respondent’s 80 percent are identified as Hindu, with smaller
groups comprising Christians 16 percent and Muslims 6percent. This religious distribution reflects
the broader demographic pattern of the region and highlights the religious diversity present in the

workforce.

Caste: In terms of social categories, 52 percent of respondents belong to the Backward
Class (BC), 22 percent to the Most Backward Class (MBC), and 26 percent to the Scheduled
Caste (SC). This breakdown suggests that a substantial proportion of the workforce comes from
historically disadvantaged communities, which may reflect broader socioeconomic dynamics in

the area.

Education: Educationally, 44 percent of respondents have attained a graduate-level
education, indicating a relatively educated workforce. However, despite their qualifications, many
are working out of financial necessity to support their families. A smaller group 10 percent has

only completed primary education, reflecting some disparity in educational attainment.

Marital Status: The data shows that 62 percent of respondents are married, suggesting
that a significant number of women are balancing both family and professional responsibilities.
The remaining 38 percent are unmarried, potentially indicating a younger demographic still

establishing their careers.

Housing: Housing data reveals that 68 percent of respondents own their homes, often
through inheritance or family ownership, which suggests some level of financial security.
However, 32 percent live in rented homes, primarily due to financial constraints, indicating that a

portion of the workforce still struggles to achieve homeownership.
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Table 2: Working conditions of the respondents
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Particulars Number of Respondents Percentage
Working Days
6 days 39 78
7 days 11 22
Total 50 100
Working hours per day
6 — 8hours 11 22
8- 10 hours 20 40
10-12 hours 13 26
12-14 hours 6 12
Total 50 100
Years of Experience
1-2 years 8 16
2- 4years 18 36
4-6 years 24 48
Total 50 100
Monthly Income
Below 6,000 23 46
6,000 — 8,000 20 40
Above 8,000 7 14
Total 50 100
Health problems
Back pain 15 30
Leg pain 24 48
Body pain 11 22
Total 50 100

Source: Primary data
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Income and Employment: Income, which is vital for meeting daily expenses, is earned in
exchange for providing services or goods. The data highlights that 78 percent of the respondents
work 6 days a week, with Sunday as their only day off. Meanwhile, 22 percent of the respondents
work all 7 days, including Sundays, to earn additional income. This suggests that a considerable

portion of the workforce takes on extra work to meet financial needs.

Working Hours: In terms of working hours, 40 percent of respondents work 8 to 10 hours
daily, which reflects a standard full-time schedule in many industries. However, 12 percent of
respondents work extended hours, ranging from 12 to 14 hours a day, possibly driven by the need
for extra income or demands of the job. The long working hours of this group indicate potential

financial pressure or the nature of the job requiring longer shifts.

Length of Service: The length of service provides insight into the respondents’ experience
levels. The data shows that 16 percent have worked for 1-2 years, 36 percent have worked for 2-4
years, and the largest group, 48 percent, have been employed for 4-6 years. This suggests that the
majority of the respondents have significant experience in their current jobs, with many working
for 4-6 years. Longer service usually correlates with increased skills, experience, and potential for

higher salaries or promotions.

Income Distribution: The income levels of respondents reveal that 46 percent earn less
than 6,000 rupees per month, while 40 percent earn between 6,000 and 8,000 rupees, and 14
percent earn above 8,000 rupees. Permanent employees generally receive higher pay, while

temporary workers tend to earn lower wages based on their years of service.

Health Issues: The nature of the work has significant physical implications for the
respondents. The data shows that 78 percent suffer from both back pain and leg pain, which is
likely due to the long hours spent standing while on the job. This highlights the physically
demanding nature of their work environment. In contrast, 22 percent report general body pain,
which could be linked to various work-related physical stresses. These health issues reflect the

need for better working conditions or interventions to alleviate the strain on workers.
Conclusion
The retail industry is a key part of India’s economy, contributing around 15% to its GDP.

In this study, the unorganized retail sector in and around Tiruchirappalli provides significant
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employment opportunities for women. However, despite these opportunities, women face various
challenges. The study found that their wages are largely determined by work experience, with

education playing a critical role in improving income, social status, and career prospects.

Despite their contributions, women in this sector lack social security benefits and often
suffer from occupational health issues such as back and knee pain. Many women enter this work
voluntarily to support their families, but long hours and low wages can hinder their productivity.
To improve their situation, higher wages, access to government schemes, and medical and
financial support should be provided to enhance their living standards and ensure better futures for
their families.
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OPPRESSION OF THE OPPRESSED-A FEMINISTIC READING OF BAMA
FAUSTINA’S PONNUTHAYI

A.K. Remi Banu
PG and Research Department of English, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Bama Faustina's Ponnuthayi probes into systemic oppression experienced by
marginalized communities. The novel reveals the pervasive inequalities faced by the
oppressed, exploring themes of social injustice, discrimination, and resilience. Characters in
the story endure the harsh realities of caste-based exploitation, gender inequality, and
economic disenfranchisement, highlighting the structural barriers that perpetuate their
marginalization. Through vivid storytelling and empathetic character portrayals, Bama
Faustina critiques the entrenched power dynamics and advocates for social reform and
empowerment of the oppressed.

Keywords: Oppression, Marginalization, Social Injustice, Discrimination, Caste
Exploitation, Gender Inequality, Economic Disenfranchisement, Resilience, Social Reform,

Empowerment

Feminism is an ideology that argues for equal rights for both genders by challenging
and addressing systemic inequalities and injustices that affect women and marginalized
groups. It has evolved through various waves, each expanding its focus from legal rights and
suffrage to broader issues like workplace discrimination, reproductive rights, and
intersectionality. Dalit feminism is the response to mainstream feminism in India which never
addressed the question of caste and gender and whose main focus was only on class and
gender. The history of Dalit feminism dates back to the 19" century. Pioneers from India like
Jotirao Phule, Chattrapati Shahu Maharaj, and B.R. Ambedkar fought against oppression
based on caste, gender, and patriarchy. Dalit literature in India emerged as a powerful voice
reflecting the experiences and struggles of the Dalit community. It spans around various
genres including poetry, novels, and autobiographies. Writers like Urmila Pawar, Kalyani
Thakur Charal, Bama Faustina, and Kancha llaiah have contributed significantly to Dalit

feminism, shedding light on caste-based discrimination and social injustice. They used

101



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

literature as a tool to amplify voices, dismantle stereotypes, and contribute to social changes
by highlighting the struggles faced by Dalit women within the broader feminist discourses.

Bama Faustina Soosairaj is an Indian writer known for her works addressing issues of
social justice, caste discrimination, and women’s rights. She has authored works like
Karukku, an autobiography, Sangati, a novel , and Kisumbukkaran, a collection of short
stories . In the novel Sangati she does not follow a traditional plot structure but rather
presents a series of interconnected vignettes and narratives. In Karukku, Bama provides
insights into her experiences as a Dalit Christian.

The condition of Dalit women is more vulnerable than non-Dalit women and this
paper explores Bama’s representations of Dalit women in her short story Ponnuthayi. This
paper unfolds the double oppression faced by Dalit women and emphasizes the
intersectionality of caste and gender discrimination, as Dalit women are subjected to
encounter gender-based oppression like patriarchy, domestic violence, and gender bias in
addition to caste-based discrimination.

Ponnuthayi revolves around the story of Ponnuthayi who is married to an alcoholic
and abusive man Mookandi. Her life becomes fateful because of Mookandi who is a
vagabond and she finds it difficult to make ends meet to feed her four children. She holds a
small business selling fruits and vegetables causing much distress to her neighbours who
resent the fact that she survived, doing business, unlike the other women who worked as
wage labourers for landlords. Mookandi works for four days and remains at home for the rest
of the days picking up fights with Ponnuthayi. He beats her to a pulp and tries to grab her
wages so that he can go out. She is not ready to be the voiceless victim of her husband’s
atrocious nature and thus decides to break the fetters of wedlock that confines her.
Ponnuthayi, the married young woman and the mother of four children, walks away from her
family leaving her children to Mookandi saying that even he holds the same responsibility as

her in raising their children, much to the discontentment of her parents and her community.

Dalit women bear the brunt of the systemic male dominance over female. Bama,
representing her community's women, asserts that while all women experience subjugation to
men, Dalit women endure the harshest consequences, facing the dual oppression of both
patriarchy and the caste system. Bama’s portrayal of Ponnuthayi being beaten up by her
husband Mookandi who is the actual culprit, showcases the brutal reality of the subjugation

of women in Dalit community.”One day, Mookandi upped and sold her cow but didn’t give
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her any money for it. It was after the ensuing fight, having been beaten black and blue that

she came back to her mother’s place”. (Faustina 3)

Dalit men undergo a bad treatment at the hands of upper caste men who are the
landlords. They in turn vent out their suppressed anger, male pride, and authority on their
wives. Bama doesn’t shy away from describing violent, domestic, or street quarrels.
Ponnuthayi is oppressed by her community when she tries to break the fetters of patriarchy.
Women of her community are more committed to bringing down Ponnuthayi’s stern decision

to become an entrepreneur.

He should have given her a beating or two from the very beginning to keep her under
his thumb. Didn’t do that, now he’s suffering. If a man can’t keep his wife under his control,
he isn’t a man! His moustache is an insult to him!” said Govindan, and laughed loudly. Look
at her, walking away so arrogantly! What can’t she toil like the rest of the village to earn her
daily meal? She wants to do business like some upper caste person! She is too much!What
kind of women is she? Not one bit of love for her own children! Roaming around like a man!

Have you ever seen a women leave her children with her husband like this.

She is abused, and blamed by her parents when she boldly decides to leave her
husband forcing him to take care of their children. Ponnuthayi’s father replies calmly “ Please
be patient, mappile .That day the foolish girl went to the station through ignorance. Give me

few more days. | myself will advise her well and bring her over”.

Bama mirrors the state of suffering and depression of her women and also reveals the
vigour, courage, and resilience of Dalit women even amid all misery. In her works, we hear
the voices of many women, some in pain, some in anger, some in frustration, and some out of
courage. Her characters often embody courage and a quest for dignity and empowerment,

challenging stereotypes and advocating for social change.

Through Ponnuthayi, Bama explores the adverse facets of internal patriarchy and
illustrates the unwavering reaction of a strong-willed woman. Bama confronts established
perceptions of the term 'woman' through the character Ponnuthayi, highlighting her ability to

challenge systems that sustain gender disparity and ultimately attain a superwoman persona.

Subaltern theory,developed by Gayatri Chakravorty Spivak, examines the voices and
experiences of marginalized groups that are often excluded from dominant historical

narratives and discourses. In her influential essay can the Subaltern Speak? Spivak argues
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that the subaltern, those who are socially, politically, and economically oppressed, often
cannot represent themselves within the structures of power that define mainstream discourse.
Spivak’s work highlights the need for critical reflection on who gets to speak and how their
voices are received and interpreted. Subaltern theory has a close connection with Dalit
feminism. Regarding oppression, Spivak emphasizes the importance of understanding power
dynamics and intersectionality, highlighting the need for deconstructing dominant narratives
to challenge and address systemic inequalities. Subaltern theory and Dalit feminism seek to
provide a platform for the voices of women, who have historically been silenced and
overlooked. Oppression of the marginalised is a pervasive societal issue that requires
collective awareness and action to address systematic inequalities and promote justice.
Oppressed, ruled, and still being ruled by patriarchy, caste, and religion, Dalit women are
forced to break all the strictures of society to live. Throughout her work, Bama uses the Dalit
Tamil dialect more consistently, overturning received notions of decorum and propriety, by
bridging spoken and written styles consistently. Ponnuthayi serves as a powerful narrative
that raises awareness about the unique challenges faced by Dalit women and emphasizes the
importance of addressing both gender and caste-based discrimination to achieve social

equality and justice for them.
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UTHAMANATHAR TEMPLE AT KEERANUR - ASTUDY
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Abstract

Uthamanathar temple is located in Keeranur village, Kulathur taluk of Pudukkottai
district in Tamil Nadu, India. It is situated 25 kms from the district headquarters Pudukkottai.
The Uthamanathar temple centre of the Keeranur is renowned for its rich architecture and
inscriptions. The Temple is at woprakara complex, the main shrine in the inner prakara has
vimana, mukha-mandapa, maha-mandapa in the middle. Lord Shiva, the presiding deity, is
known as Uthamanathar, and the goddess is named as Brahathambal. There are twelve
inscriptions within the temple complex. The earliest inscription in the Uttamanathar temple
complex belongs to Ko-lllango Muttaraiyar (IPN-237). The temple also features elegant early
Sculptures, particularly those of Dakshinamurti, Bhairava, and Chandeswara which denote
the temple’s antiquity. This study aims to bring to light the history and architecture of the
temple through data collected from field study.

Keywords: Uttamanathar, Early Chola Temple, Aditya Chola |
Introduction

Uthamanathar Temple is located in Keeranur village, Kulathur taluk of Pudukkottai
district in Tamil Nadu, India. It is situated 25 kms from the district headquarters Pudukkottai.
The Uthamanathar Temple centre of the Keeranur is renowned for its rich architecture and
inscriptions. The Temple is a two prakara complex; the main shrine in the inner prakara has
vimana, mukha-mandapa, maha-mandapa in the middle. Lord Shiva, the presiding deity, is
known as Uthamanathar, and the goddess is named as Brahathambal. There are twelve
inscriptions within the temple complex. The earliest inscription in the Uttamanathar temple
complex belongs to Ko-lllango Muttaraiyar (IPN-237) [1]. The early inscription mentions the
presiding deity as Uttamadanisvarattu Perumanadikal (IPN-237) [2]. The Chola and later
Pandya inscriptions mention the deity as ‘Udaiyar Uttamadanisvaramudaiya Nayanar’ (IPN-
145 [3] and 546) [4]. According to the Vijayanagar inscriptions, the deity is referred to as
Uttamadanisvaramudaiya Nayinar (IPN-690) [5]. The two inscriptions of unknown dynasties
mention the deity as Uttama Sozhishvaramudaiya Thambhiranar (IPN-928 [6] and 954) [7].
The present name of the deity, ‘Uttamanathar,” is not found in the inscriptions. The temple

also features elegant early Sculptures, particularly those of Dakshinamurti, Bhairava, and
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Chandeswara which denote the temple's antiquity. This study aims to bring to light the history

and architecture of the temple through data collected from field study.

Objectives
This article aims to study the architecture and inscriptions of this temple complex to
highlight the history and architectural excellence of the temple. Data collected from field

visits serve as the primary source for this study.

The Temple Complex

Uthamanathar temple is a two prakara complex with a gopura in theeast. The entire temple is
about three feet below the ground level. The gopura is a five -tier structure with huge
compound wall extending on both sides encompassing the temple complex. In the outer
prakara the shrine of Goddess Brahadambalis seen on the northern side. Amaha-mandapa is
seen on the western side adjoining the second prakara wall. A Nandi, kodimaram and
balipitha are found in maha-mandapa oriented towards the main shrine. The inner prakara has
a single tier gopura and encompassed by compound wall, adjoining the wall on the inner side
is seen the Thiruchurrumalika. The main shrine lying in the centre of the inner prakarahas a
vimana, mukha-mandapa, maha-mandaba and open pillared mandapa facing east. The
Thiruchurrumalika extends on the southern, western, northern and eastern side of the prakara.
Shrine of various associate deities are seen in the thiruchurru, the shrine of Lord Ganesa is
seen on the south western side, shrines of Lord Surya, and Lord Bhairavar are seen in the

northeastern side.

The Main Gopuram

The main gopura is a five-tier structure raised on a upapitha, the aditala of the gopura
is a stone edifice and the superstructure is cement structure. The aditala has an padabandhaa
dhishthana, bhitti and prastara. The gopura is segmented as karna-panjara-salai; karna in the
corners, salai in the middle and panjara in between. All the segments are projected and
decked with a pair of pilasters. In addition, the salai is further projected. The projection of the
segments creates recession in between and decked with kumba panjara. The super structure is

a newly constructed brick and cement structure. The gopura is crowned with sala sikhara.
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Veludharan

The Outer Prakara
The main gopura leads to the outer prakara. In the outer prakara on the northern side the
shrine of Goddess Brahadambal is seen. A maha-mandapa is seen on the western side
adjoining the second prakara wall. The pillars in the maha-mandapa are giant and ornamental;
the ornamentation denotes that it belongs to Vijayanagar period. The Goddess Brahadambal

shrine consists of vimana, mukha-mandapa and mahamandapa.
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The Goddess Shrine

The Goddess Brahathambal shrine consists of a dvi-talamisra vesara vimana, mukha-

mandapa and maha-mandapa, all are facing south. The vimana has apadabandha adhishthana,
bhitti and prastara forming the aditala. The bhitti is cantoned by four brahmakatha pilasters
with all the head components. The sala division is additionally beautified with the presence of
koshthas with makharatorana. Tenon type potikas are seen on the top of the pilasters. The
potika supports the prastara elements like uttira, vajana, valabhi and kapota with kudu arches.
Above the kapota rests the bhumi desa denoting the end of the tala. The super structure is a

newly constructed brick and cement structure. The vimana is crowned with vesarasikhara.

The Vimana of Uttamanathar Shrine

The viamana of Uttamanathar shrine is an ekatala misra vesara vimana. The aditala of
the vimana is nagara whereas the griva and sikhara are vesara. The vimana has an
adhishthana, wall and roof. The adhishthana is pratibandha type with upana, jagati, prati
series. The pratis are formed as bold figures formed pairing each other. The wall that raise
above the adhishthana is cantoned by four brahmakantha pilasters on each side. The
brahmakantha pilasters have capital ornamentation of kattu, kalasam, tadi, kumbha, pali,
phalaka and virakantha. The potikas resting above the pilasters are plain angular in type and
bear the prastara of the vimana. Uttira, vajana, valabhi and kapota forms the prastara
elements. It is quite interesting to see swan series in the valabhiinstead of Bhuta frieze. The

swan frieze is a remarkable feature to mention about this vimana. In addition, the absence of
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koshthasis also highlighting to mention. The sanctum is cubical chamber and houses Lord
siva in the form of Linga and in the name Uthamanathar. The avudaiyar is square and the
bana is rudra with a gomukha towards north.

The mukha-mandapa has the same features of the vimana. The maha-mandapathat follows the
mukha-mandapa also has pratibandha adhishthana, wall cantoned by plain brahmakantha
pilasters, plain angular potikas that bear the prastara of the mandapa. The maha-mandapa is

followed by open pillared mandapa.

Inscriptions

Epigraphical records serve an important primary source to ascertain history in its
proper perspective. Twelve inscriptions are found in this temple complex. The inscriptions are
located on the walls of the vimana, mandapa, and prakara in the temple. These inscriptions
have been copied, and their texts were published by the Pudukkottai State under the title
"Inscriptions of Pudukkottai State” in 1929.The temple contains inscriptions from various
dynasties, including the Muttaraiyas, Cholas, Pandya, and Vijayanagar. Among the twelve
inscriptions, two belong to the Muttaraiyas, three belong to the Cholas, one to the Pandya,
four to the Vijayanagar, and two inscriptions do not specify the dynasty to which they belong.
The earliest inscription in the Uttamanathar temple complex belongs to Ko-Illango
Muttaraiyar (IPN-237). Other inscriptions of Kulothunga Chola I1l, Rajaraja Chola llI,
Maravarman Kulasekara Pandya, Viruppanna Udaiyar, Vira Pokkarayan, Vira Prathabha

Maharayar, and Achyutadeva Maharaya are also found in this temple complex.

Many inscriptions in the Uttamanathar temple record the activities of the assembly of
Keeranur, which was involved in receiving endowments and other temple-related activities.
From the inscriptions, it is gleaned that Uttamadanisvaramudaiyar temple is located at
Keeranur in Vadasiruvayinadu, a subdivision of Jayasinga kulakalavalanadu (IPN-145).
During the Vijayanagar periods, this place became apadaipattru of Keeranur. The names of
several villages are also mentioned in the inscriptions, such as Valuvamangalam, Nanjil,
Perunsevur, Sunaiyakkudi, Kallikkudi, Viraikkudi, Perunjaiyur, Oduvur, Melaipuduvayal,
Kilaipuduvayal, Valambhakkudi, Naharattumalai, Vadasiruvanadu, Irainkudi, Sattimangalam,
Pallattur, Puliyur, Panaiyur, Kulamangalam, and Sevvalur.

The inscriptions in this temple record the endowments provided for daily offerings, festival
offerings, and various other temple services (IPN-145)- Most of the inscriptions found in this

temple record the donation of devadana land for various services, including the lighting of
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perpetual lamps and food offerings in the temple (IPN-744) . A Vijayanagar period inscription
records that the temple tank wall was reconstructed with bricks by Silamban, son of Thattan
Suriyan, and Chokkan Mahaithavarkala Thattan (IPN-690). From the inscriptions, it is
understood that the practice of land donation for religious purposes was followed for a long
period, and regular services with offerings were conducted for the presiding deity of the

temple.

Inscription on the Wall of Uthamanathar Temple

Suga Theertham

Conclusion

The Uttamanathar temple at Keeranur is rich in architecture and inscriptions. The
inscriptions gleans the temple was under continuous patronization of succeeding dynasties of
Tamil country. The earliest epigraphically record belongs to thirteen regnal year of
Ko-lllango Mutharaiya that corresponds to 804 C.E. It establishes the fact that
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Uttamanatharvimana and mukha-mandapa existed in the early part of the Ninth century C.E.
The absence of koshthas in the Uttamanatharvimana, presence of swan frieze in the valabhi
of the vimanaand mukha-mandapaare remarkable features to mention. It is important to
recollect here, absence of koshthas in the vimana is also seen in the temples viz., Sendalai,
Vijayalaya Choleeswaram and Visalur which are Muttaraiya establishments. On the basis of
inscriptional record, we can assign late eighth or early ninth century C.E. as the period of
temple, besides, architecture traits also corroborates it to early period. Hence, on the basis of
geographical location, period and architecture Uttamanathar shrine can be assigned to
Multtaraiyas.

End Notes

1. Field visits were done by the researcher on the following dates to collect data about the

temple 27-08-2023,01-09-2024

2. Inscriptions of The Pudukkottai State No. 237
3. IPS No. 237
4. IPS No. 145
5. IPS No. 546
6. IPS No. 928
7. IPS No. 954
8. IPS No. 145
9. IPS No. 237
10. IPS No. 145
11. IPS No. 145
12. IPS No. 744
13. IPS No. 690
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Abstract

This study investigates the chemical changes that occur during the storage of selected
paddy rice varieties. The research focuses on key chemical components such as moisture
content, free fatty acids, amylose, and protein levels. Over time, changes in these parameters
can affect the nutritional qualities of rice. The results demonstrate that prolonged storage
increases free fatty acids and moisture content, contributing to rancidity and quality
degradation. Variations among different paddy varieties were also observed. Understanding
these changes is crucial for improving storage practices and maintaining rice quality post-

harvest.
Keywords: Paddy, Protein, Seeds, glucose and fructose

Introduction

The grain, called rice (Oryza sativa L.) for more than 8000 years, has been the
companion of human kind. It is the most important food commodity in Asia, particularly in
South and SouthEast Asia, where more than 90 per cent of rice is produced and consumed.
Paddy (Oryza sativa L.) is one of the most important staple food crops which is a major
source of nutrients in many parts of the world. Paddy is second largest major cereal crop a
member of grass family (Graminaceae), which produces starchy seeds. Rice is used as an
important staple food by the people in many parts of the world after wheat. Rice is used as a
source of nourishment for more than half of the world’s population, thus, making it as second

most important cereal grain.

Rice contributes about 60-70% of total calories and one-third of daily protein
requirement, not only as a dietary staple but also as a convenience food in the form of
expanded (puffed) rice, as breakfast cereal, snack foods, multigrain flakes, puffed, popped,

flaked, and extruded products.
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A major part of mankind can be divided up into rice eaters and wheat eaters. Rice is
chiefly grown in the warmer regions of the globe, in those parts which are well provided with
water through regularly occurring monsoon periods. The processing of rice requires different
grain, types and textural qualities for use in various kinds of prepared convenience rice based

products such as dry breakfast cereals, quick cooking rice and baby foods.

The use of ready-to-use products has assumed considerable importance in recent
years owing to some unique properties of rice starch, its own special flavor, also its texture —
modifying properties in formulation and processing. One of the ready-to-use products which

have got considerable importance among the rice products is rice flakes.

Quality  evaluation of selected paddy cultivars was studied by
Lakshmi Priya (1996). She observed the changes in physical, chemical and cooking quality in
the selected varieties. A decreasing trend in the nutrient, such as starch, protein, amino acid,
total sugar and thiamine were noted during storage of raw and parboiled rice. The amylose,
amylase and reducing sugar has increased during storage. Suitability amylose for preparation
of fermented product (idli) and ready to eat rice products (flakes and puffed) were also
carried out. Instant idli mix prepared by mixing rice and blackgram flours in the ratio of 4:1,
packed and stored at room temperature showed the changes in moisture, pH, acidity, starch,
reducing sugar, total sugar, protein, lysine, methionine and thiamine during the study period
(Jagan Mohan, 1999).

Therefore screening the suitable paddy varieties for table purpose, special
preparations and product developments are very much required. Considering the nutritional
needs and the importance of quality evaluation, in the present study, selected rice varieties,
IR-64 and CO-43 were analyzed. Hence, with this in view a study was undertaken with

following objectives:

Objectives of the Study

1. To study the characteristics of selected rice varieties.
2. To estimate the chemical composition of selected rice.

3. To study the storage behavior of the rice.
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Review of Literature
Scenario of Paddy in India

Rice (Oryza sativa) is the most important cereal crop in the developing world and is
the staple food for over half of the world's population. Report suggest that rice was cultivated
in India from as early as 1500-2000 B.C. About 95 per cent of the world's rice is produced in
developing countries and 92 per cent of it in Asia alone. India is the second largest producer
in rice, after China (Indra Ravindranath, 2000).

Varieties

India classifies its rice into only two categories: non-basmati (which includes more
than 35 varieties) and basmati. According to the new classification, India will now have three
categories: Indian long grain (with around 20 varieties of normal long grain), Indian aromatic
(with around 10 superior varieties), and basmati. The new category of Indian aromatic rice
will be of more expensive than normal long grain but costs lower than the traditional basmati.
The reclassification of non-basmati has become necessary in order to ensure that superior rice
varieties, apart from basmati, are able to create a niche for themselves both in the domestic
and global markets (Anon, 1998).

The International Rice Research Institution (IRRI) in the Philippines has developed
about 400 different varieties of super rice, to be tested in India over the next two years. The
major research areas will include improvement and development of rained rice, hybrid rice
technology, biotechnology, germ plasm collection and exchange, and rice based cropping
systems. Scientists estimated that India has to produce 2.5 million tonnes of rice additionally
every year with the same or less land and water resources. ICAR and IRRI have signed a
work plan agreement for two years 1999-2000 for collaboration of rice research (Anon,
1999). The Indian Agricultural Research Institute (IARI) has developed several new varieties
of wheat and hybrid rice, including hybrid basmati, to overcome the recent stagnation in food

grain production in the country's major agricultural belts (Anon, 2000).
Chemical Constituents

Parboiling brings about profound changes in all the major components of rice which
result in its physical and physico-chemical properties. Starch, protein and fat are greatly
affected during parboiling both in their organization and in their disposition. Gelatinization of

starch is the most obvious changes during parboiling. A part of gelatinsed starch gets
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reassociated during drying to steamed paddy. The total protein and its amino acid
composition are reported to remain unchanged. Total fat in milled parboiled rice is less than
in milled raw rice. Parboiled milled rice had more B-complex vitamins and minerals
(Amarjeet Kaur and Sekhon, 1996)

The effect of parboiling, hand-pounding and machine-milling on chemical
composition of rice was studied by Sadhna Singh et al. (1999). Parboiled rice was found to
have higher protein and ash contents and low free amino acids and free fatty acids as
compared to non-parboiled rice. In contrast to machine-milled rice, hand-pounded rice
contained not only higher protein, fat and ash, but also high free fatty acid, indicating poor
storage quality. Irrespective of various treatments, different genotypes under experiment
showed significant variation for proteins, free amino acids, fat and total ash contents.

Proteins, fats, vitamins and minerals are present in greater quantities in the removable
bran layer than in the remaining polished endosperm (Houston and Kohler, 1970 and Roberts,
1979). Veena Pal et al. (1999) studied the effect of degree of polishing on proximate
composition of milled rice. Milled rice samples of different degrees of polish (0-11.35 %)
obtained by varying the time of milling were evaluated for proximate composition. The data
revealed that the proteins, fat and ash contents decreased linearly with increase in degree in
polish, as these constitutes were mainly concentrated in the peripheral layers of kernel, which
were removed during polishing.

Juliano (1985) compiled the proximate composition of paddy, brown rice, milled rice
and bran. The starch content of paddy was about 53.4, for brown rice 66.4, for milled rice
77.6, for bran 13.8 and for the polish in the range of 41.5-47.6 per cent while that of protein
contents (N x 5.95) were 5.8-7.7, 7.1-8.3, 6.3-7.1, 11.3-14.9 and 11.2-12.4 per cent for paddy,
brown rice, milled rice, bran and polish respectively. Crude fat content in the order of paddy,
brown rice, milled rice, bran and polish were 1.5-2.3, 1.6-2.8, 0.3-0.5, 15.0-19.7 and 10.1-
12.4 per cent respectively.

Barber and Barber (1980) analyzed the minor organic constituents like free-sugars.
The major sugars of rice embryo and endosperm were sucrose, in addition to small amount of
raffinose, glucose and fructose and glucose the principle reducing sugar. The total sugar
content of the embryo varied from 8 to 25 and reducing sugar ranged from 4 to 11 per cent.

Marium Begum and Ruma Bhattacharyya (2000) studied the fat contents in milled
raw and cooked forms of seven rice varieties of Assam. The results showed that the cooked
rice had lower levels of fat content as compared with raw grains. Ether extractives ranged

from 1.63-2.74 in raw rice and 0.17-0.38 per cent in cooked rice.
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The oil content of raw and parboiled brown rice remained unchanged, when milled to
the same degree. Parboiled rice contained less oil than raw rice whereas the oil content of
parboiled bran was more than raw rice bran (Pillaiyar, 1988). Increase in oil content of bran
was attributed to the outward movement of the oil during parboiling which was further
accelerated with increase in temperature and duration of soaking as well as increase in

pressure of steaming (Vasan et al., 1971).

Vitamins were generally present in higher levels in brown rice than in raw milled rice.
Distribution of vitamins in different milling fractions varied from 2.9-6.1 pug/g in brown rice
while that of milled rice and bran varied between 0.1 and 1.1 and 12 and 24 pg/g
respectively. The paddy as such contained 2.6-3.3 pg/g of thiamine. Vitamins such as

riboflavin and niacin were not in free form. (Pillayar, 1988).

Bhattacharya and Ali (1985) reported that water soluble vitamins such as thiamine
and nicotinic acid were more in milled parboiled rice than in raw rice. There was no change
or little change in the constituent of brown rice after parboiling. The parboiling process had

reduced the loss of minerals like phosphorus, calcium, iron, manganese and molybdenum.

The thiamine content of raw and parboiled rice at different percentage of polishing
were discussed by Swaminathan (1987). At 5 per cent polishing the thiamine content was
reported as 290 and 420, at 10 per cent, 180 and 380 at 15 percent 100 and 290 at 20 per cent,
40 and 200 mg/100g for raw and parboiled rice respectively. Thus the results proved that as
the degree of polishing increased, the thiamine content was decreased in both the raw and
parboiled rice.

The mineral composition of the rice grain depend upon the availability of soil
nutrients during crop growth. Minerals were generally present in higher levels in brown than
in milled rice. The calcium content varied from 0.1-0.8 in paddy, 0.1- 0.5 in brown rice, 0.1-
0.3 in milled rice while in bran it was 0.3-1.2 (mg/g). Magnesium content of paddy, brown
rice, milled rice and bran were 0.6-1.5, 0.2-1.5, 0.2-0.5 and 5-13 (mg/g) respectively.
Phosphorus content in bran was highest 11.25 mg/g followed by paddy and brown rice with
1.7-3.9 and 1.7-4.3 mg/g respectively and in milled rice it was only 0.8-1.5 mg/g. Phytin

phosphorus content in bran varied in the range of 9-22 mg/g followed by brown rice (1.3-2.7)
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and paddy (1.8-2.1) and in milled rice it was found to be in the range of 0.3-0.7 mg/g
(Juliano, 1980).

Bajwa et al. (1999) studied the effect on extended milling. On milling characteristics,
chemical composition cooking quality and black tip discoloration in Indian rice. Extended
milling of rice decreased the incidence of mycoflora and reduced black tip discoloration but
reduced the head rice yield and kernel weight. Protein content, ash, reducing sugars, non-
reducing sugars and free fatty acids increased whereas amylose decreased significantly with
the increase in the number of discolored grains. Discolored rice required significantly less
time to cook, showed decreased water uptake, reduced kernel elongation and losses. Cooking
time decreased, water uptake, elongation in cooked rice and gruel solid loss increased with an
increase in the degree of milling. Correlation co-efficient between the different variables
were calculated.

Assessment of suitability of selected rice varieties for production of expanded rice
was studied by Vijayalaxmi Kamaraddi and Jamuna Prakash. The results indicated a strong
positive correlation between amylose content and expansion ratio and a negative correlation
between protein and amylose content, length expansion ratio and volume expansion ratio.

Selected quality attributes of paddy rice as affected by storage temperature history
studied by Zaixi Shua et.al., (2021). The results suggested that order changes of high- and
low-temperature conditions can affect the intermediate quality of the stored rice but have
limited influence on the final quality.

Materials and Methods
The materials used and methods adopted for the study are given in detail.
Materials

Two varieties of paddy viz., IR - 64 (Variety 1 — V1) and CO- 43 (Variety 2 — V>) were
purchased in bulk from local market at Madurai. The chemicals used in the study were either
LR (Laboratory Reagent), AR (Analytical Reagent), or GR (General Reagent) grade.
Equipment’s used in the study were Avery balance, Electronic balance, Thermometer, Hot
water bath, Autoclave, Hot air oven, Muffle furnace, Soxhlet apparatus, Kjeldahl digestion
mantle, Distillation apparatus, Colorimeter, Centrifuge and LPG gas was used for heating
purpose. The Packaging materials were Stainless steel container (250 g capacity) and high
density polyethylene (HDPE) laminated with polypropylene (PP) were used for packing the

products and the REVO bag closure was used to stitch the bag for conducting storage study.

117



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

Methods

Packaging

Each treated sample (200 g) of each variety was packed in stainless steel container (P1) and
polyethylene laminated with polypropylene bags (P2) for conducting the storage study (6
months). The chemical changes before and after storage was noted. The changes in the
quality characteristics were noted during the study period.

Chemical Analysis

The two paddy varieties (IR 64 and CO 43) were packed in the packaging material and the
chemical analysis was carried in a period of 30 days for six months. Moisture, protein, starch,

total sugar, fat, amino acids and thiamine were observed during storage.
Results and Discussion

Rice serves as a staple food for the majority of the population in the world.
A considerable quantity of rice is converted into many products and is marketed in various
rice consuming countries. In the present investigation, parboiling (PB) by two methods, raw
paddy (RR) treated by two methods and milling of paddy were carried out for the selected
paddy samples. Their physico-chemical characteristics, storage behavior, effect of packaging
materials were studied. The data obtained were statistically analyzed and discussed in this

chapter.
Characteristics of selected paddy

The paddy varieties selected for study were IR 64 and CO 43 and their

features are given below:

Table 1: Features of the paddy varieties selected for the study

S.No Strain | Parentage Crop Duration (days) Grain yield Specific features
(kg/ha)
1. IR 64 Multicross Short duration for Rabi | 6000-7000 The grain is long slender
season (115-120) with fine rice

2. C0O 43 Dasal x IR 2 | Medium duration for | 5000-6000 Short statured, medium
0 Rabi season (135) slender fine, white rice

Source: Rangaswamy and Jebaraj (1999).
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Chemical Changes in Parboiled and Raw Rice during Storage
Moisture

The moisture content of parboiled and raw rice stored in stainless steel container and
HDPE bag showed a steady decrease in both the samples, in all other treatments throughout
the storage period. The moisture content of parboiled rice decreased from 12.6 to 11.2 and
11.1,12.7to 11.4t0 11.2, 125 to 11.1 and 10.8, 12.6 t011.3 and 10.9 per cent for V1 PB1,
V1 PB2, V2 PB1 and V2 PB2 respectively and raw rice decreased from 12.8 to11.5 and 11.3,
12.9t011.6 and 11.4, 12.6 tol1l.4 and 11.2,12.7to 11.5and 11.3 percentforV1RR 1,V 1
RR 2, V2RR1and V2 RR 2 stored in the packaging materials (P1 and P2 ) respectively.

All the raw rice samples exhibited higher moisture content than the parboiled rice samples.

Protein

The parboiled rice exhibited a slight decrease in the protein content during the storage
period. It decreased from 6.66 to 6.47 and 6.39, 6.91 to 6.73 and 6.71, 7.00 to 6.87 and 6.82
and 7.21to 7.01 and 6.99 percentforV1PB1,V1PB2,V2PB1landV 2PB 2 packed
in P 1 and P 2 respectively. The raw rice samples exhibited higher percentage of protein
content than parboiled rice samples. The protein content of raw rice samples decreased from
7.32 t0 7.06 and 7.06, 7.51 to7.31 and 7.28, 8.00 to 7.83 and 7.78 and 8.19 to 7.99 and 7.95
percentforV1RR1,V1IRR2,V2RR1andV2RR2inP 1andP 2 respectively.

Starch

The parboiled and raw rice samples recorded a steady decrease in the starch content
during the storage period. The initial values of parboiled rice samples were 64.3, 64.8, 66.7
and 67.0 per cent for V1 PB 1, V1PB2 V2PB1andV 2PB 2 respectively. The
corresponding final values in both the packaging materials (P 1 and P 2) were 62.7 and 62.4,
63.2 and 63.0, 64.9 and 64.7 and 65.1 and 64.9 per cent respectively. The initial values of raw
rice samples were 69.4, 68.3, 70.0 and 69.5 per cent for V1 RR 1, V1RR 2,V 2RR1 and V
2 RR 2 respectively. At the end of storage 67.1 and 66.9, 66.2 and 65.9, 67.9 and 67.7 and
67.4 and 67.1 per cent of starch was observed in the raw rice samples packed in P 1 and P 2

respectively.
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Amylose

The increase in amylose activity was observed during the storage period in parboiled
and raw rice samples. The initial values were 14.1, 14.3, 10.4 and 10.5 for parboiled rice and
20.2, 21.0, 15.2 and 15.9 per cent for raw rice samples. The corresponding final values
observed after 180 days of storage were 16.8 and 17.5, 17.4 and 17.7, 13.7 and 14.0, 14.3 and
14.4 per cent for parboiled rice and 23.0 and 23.3, 24.4 and 24.6, 18.5 and 18.8, 19.3 and 19.5
per cent for raw rice in both the packaging materials forV1PB1,V1PB2,V2PB1,V2
PB2and V1RR1,V1RR2,V2RR1andV 2RR 2 respectively. The increase in
amylose content between varieties and between treatments was seen more or less closer with

a few exceptions.
Reducing sugar

The reducing sugar content of parboiled and raw rice samples showed an increasing
trend throughout the storage period. The initial reducing sugar content of the parboiled rice
samples were slightly higher than the raw rice but at the end of storage period the actual
increase in both the samples (parboiled and raw) seems to be more or less similar. The variety
V 2 (parboiled and raw rice) exhibited higher values than variety V 1. The initial and final
reducing sugar contents of parboiled rice ranged between 0.11 and 0.21 for V 1 and 0.16 and
0.23 per cent for V 2 respectively. Similarly the raw rice samples ranged between 0.08 and
0.16 for V 1 and 0.11 and 0.21 per cent for V 2 respectively.

Total sugar

A steady reduction in total sugar content was observed between varieties, treatments
and packaging materials. The total sugar content of parboiled rice samples decreased from
0.10 to 0.06 and 0.05, 0.12 to 0.05 and 0.04, 0.13 to 0.07 and 0.06, 0.12 to 0.6 and 0.05 per
centforV1IPB1,V1IPB2,V2PBlandV2PB2inP1andP 2respectively. Similarly
the raw rice samples decreased from 0.16 to 0.09 and 0.07 for V 1 RR 1, 0.17 to 0.10 and
0.09 for V1RR 2,0.18 t0 0.11 and 0.10 for V 2 RR 1 and 0.20 to 0.13 and 0.12 per cent for
V2RR2inP1andP 2respectively.

Fat

The fat content of parboiled and raw rice samples exhibited a very slight change
before and after storage. The change in the fat content of parboiled rice ranged from 0.22 to
0.20and0.19 for V1 PB 1,0.24to 0.23 and 0.21 for V 1 PB 2,0.30 to 0.27 and 0.25 for V 2
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PB 1 and 0.31 and 0.29 and 0.27 per cent for VV 2 PB 2 and for raw rice, 0.48 to 0.43 and 0.41
for V1RR1,0.491t00.43 and 0.40 for V1 RR 2, 0.53 to 0.50 and 0.48 for V2 RR 1 and
0.50 to 0.54 and 0.52 per cent for V 2 RR 2 at initial and final stages of storage, for the

samples packed in P 1 and P 2 respectively. Raw rice samples had slightly higher fat content

than parboiled rice samples.

Table 2: Changes in fat, lysine, methionine and thiamine content of parboiled rice

during storage (DWB)

V1PB1 V1PB:2 V2PB1 V2PB2
Parameters
P1 P2 P1 P2 P1 P2 P1 P2
Fat (g/100 g)
Initial 0.22 0.22 |0.24 024 030 |030 |031 |[031
Final 020 |0.19 |0.23 0.21 |0.27 025 |0.29 |0.27
Lysine (mg/g of N)
Initial 198.0 | 198.0 | 200.6 2006 | 1941 | 1941 |196.0 |196.0
Final 196.9 | 195.8 | 1989 |198.3 |192.0 |191.1 |195.0 |194.9
Methionine (mg/g of N)
Initial 1706 |170.6 | 1754 1754 | 163.1 |163.1 |167.5 |167.5
Final 169.5 | 169.0 | 174.3 1740 | 162.0 | 161.8 | 166.1 | 165.9
Thiamine (mg/100 g)
Initial 019 |0.19 |0.21 021 014 |014 |0.16 |[0.16
Final 0.17 0.15 |0.19 0.17 |0.12 010 |0.13 |0.11
Amino acids
Lysine

The parboiled and raw rice samples showed a notable change in the lysine content.
The initial lysine content ranged between 194.1 and 200.6 and 200.4 and 205.9 mg/g of N for

parboiled and raw rice samples respectively. The corresponding values after 180 days of
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storage ranged between 191.1 and 198.3 and 198.1 and 203.9 mg/g of N for parboiled and

raw rice respectively.
Methionine

A slight variation was observed in the methionine content of both the varieties in all
the treatments on storage. The methionine content of parboiled rice had been reduced from
170.6 t0169.5 and 169.0 for V1 PB 1, 175.4 to 174.3 and 174.0 for V 1 PB 2,163.1 to 162.0
and 161.8 for V2 PB 1 and 167.5 to 166.1 and 165.9 mg/g of N for VV 2 PB 2 between 0 and
180 days of storage, packed in P 1 and P 2 respectively. Similarly the raw rice values reduced
from 174.3t0 173.7and 173.1 for V1 RR 1, 178.9to 177.5and 177.0 for V1 RR 2, 170.0 to
169.0 and 168.8 for V2 RR 1 and 173.3t0172.3and 171.9 mg/gof N for V2RR 2 ,inP 1

and P 2 on storage respectively.
Thiamine

The parboiled rice had higher thiamine content than the raw rice. The initial and final
thiamine contents of parboiled rice samples were 0.19 to 0.17 and 0.15 for V1 PB 1, 0.21 to
0.19 and 0.17 for V1 PB 2, 0.14 to 0.12 and 0.10 for V 2 PB 1 and 0.16 to 0.13 and 0.11
mg/100g for V 2 PB 2 packed in P 1 and P 2 respectively. Similarly the raw rice samples
decreased from 0.05 to 0.04 and 0.03 for V1 RR 1, 0.06 to 0.04 and 0.03 for V 1 RR 2, 0.04
to 0.03 and 0.02 for V 2 RR 1 and 0.04 to 0.03 and 0.02 mg/100g for V 2 RR 2 packed in P 1

and P 2 respectively.

Table 3: Changes in fat, lysine, methionine and thiamine content of raw rice during
storage (DWB)

ViRR1 ViRR2 V2RR1 V2RR2

Parameters

P1 P2 P1 P2 P1 P2 P1 P2
Fat (g/100 g)
Initial 0.48 0.48 |0.49 0.49 | 053 053 | 056 |0.56
Final 0.43 0.41 |0.43 0.40 |0.50 0.48 0.54 0.52
Lysine (mg/g of N)
Initial 203.6 | 203.6 | 205.9 205.9 | 2004 | 200.4 | 2015 | 2015
Final 201.7 201.0 | 203.9 203.3 | 198.9 198.1 | 199.9 | 199.1
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Methionine (mg/g of N)

Initial 174.3 1743 | 178.9 178.9 | 170.0 170.0 | 173.3 | 173.3
Final 173.7 1731 | 1775 177.0 | 169.0 168.8 | 172.3 | 171.9
Thiamine (mg/100 g)

Initial 0.05 0.05 |0.06 0.06 |0.04 0.04 0.04 |0.04
Final 0.04 0.03 | 0.04 0.03 0.03 0.02 | 0.03 |0.02

Crude fibre, ash, calcium and iron

The crude fibre and calcium contents of raw rice samples for both the varieties and

treatments exhibited higher values than the parboiled rice. Whereas the ash and iron contents

of parboiled rice was higher than the raw rice. They did not exhibit any change on storage

irrespective of the variety, treatment and packaging material.

Table 4: Changes in crude fibre, ash, calcium and iron content of parboiled rice during

storage (DWB)

V1PB:1 V1PB: V2PB1 V2PB1
Parameters

P1 P2 P: P2 P1 P2 P1 P2
Crude fibre (%) 0.19 0.19 0.21 0.21 0.29 0.29 0.31 0.31
Ash (%) 0.43 0.43 0.46 0.46 0.66 0.66 0.68 0.68
Calcium (mg/100g) | 26.7 26.7 26.9 26.9 27.0 27.0 27.1 271
Iron (mg/100g) 1.1 1.1 1.3 1.3 1.0 1.0 1.1 1.1

Table 5: Changes in crude fibre, ash, calcium and iron content of raw rice during

storage (DWB)

ViRR1 ViRR2 V2RR1 V2RR2
Parameters

P: P2 P: P2 P1 P2 P1 P2
Crude fibre (%) 0.20 0.20 0.21 0.21 0.30 0.30 0.31 0.31
Ash (%) 0.41 0.41 0.44 0.44 0.63 0.63 0.65 0.65
Calcium (mg/100gq) | 27.7 27.7 27.9 27.9 28.1 28.1 28.2 28.2
Iron (mg/100g) 0.95 0.95 0.97 0.97 0.84 0.84 0.88 0.88
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Summary & Conclusion

All the raw rice samples exhibited higher moisture content than the parboiled rice
samples. The raw rice samples exhibited higher percentage of protein content than parboiled
rice samples. The protein content of raw rice samples decreased in the protein content during
the storage period. The parboiled and raw rice samples recorded a steady decrease in the
starch content during the storage period. The increase in amylose activity was observed
during the storage period in parboiled and raw rice samples. The reducing sugar content of
parboiled and raw rice samples showed an increasing trend throughout the storage period. A
steady reduction in total sugar content was observed between varieties, treatments and
packaging materials. The fat content of parboiled and raw rice samples exhibited a very slight
change before and after storage. The parboiled and raw rice samples showed a notable change
in the lysine content. A slight variation was observed in the methionine content of both the
varieties in all the treatments on storage. The parboiled rice had higher thiamine content than
the raw rice. The crude fibre and calcium contents of raw rice samples and parboiled rice
samples did not exhibit any change on storage irrespective of the variety, treatment and

packaging material.

The storage period had changed the chemical constituents, cooking and organoleptic
characteristics of rice samples irrespective of the treatments, variety and packaging materials.
A decreasing trend in moisture, protein, starch, total sugar, fat, amino acids and thiamine
were observed during storage. Whereas an increasing trend was noted in amylose and

reducing sugar content on storage
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A STUDY ON BIO- SOFTENING OF SELECTED NON-CONVENTIONAL FIBRES
BY COMMERCIAL ENZYME

A. Lavanya
Department of Home Science, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Textile materials are utilized for various applications and caught the attention of
researchers in recent years. The studies are being carried out to explore the purpose of textile
materials treated with functional finishes. Bio-softening brings about softening, thinning and
bleaching of the fiber and avoids the use of caustic chemicals thereby minimizing pollution.
The jute& hemp fibers possess moderately high specific strength, stiffness and modules in the
ligno cellulosic fiber. The main inhibitions to the usage of jute& hemp are harsh feel,
brittleness, variation in fiber length and difficulty to launder; these can be overcome by
blending and softening. The properties of jute & hemp fibers can be improved through
biological treatments such as bio-softening. Hence, biosoftening was carried out by
commercial enzyme and the fibres were tested to study the physical, mechanical, comfort and
functional properties. After biosoftening, the fibres possess better properties which lead to the

usage in technical textiles applications.
Keywords: Bio-softening, Blending, Functional finishes, Technical Textiles
Introduction

Natural fibers present important advantages such as low density, appropriate stiffness,
mechanical properties and high disposability and renewability. More over they are recyclable
and bio degradable. The fabrics made from non conventional fibers have distinct prickly
sensation when in contact with the skin. This is due to rigid fibers protruding from the
surface. The bio-softening process produced different touches and appearance for diversity of

fashionable end-users; with considerably reliability and re-producability [1].

Chemical processing used in the textile industry are usually non specific reactions,
often leading to unwanted by products, may require harsh conditions such as high
temperature, strong acid or alkaline pH and large volume of water, another problem could be
costly disposal of unwanted by -products. All its drawbacks can be virtually eliminated by the

use of enzyme in textile processing (Manickam and Prasad, 2005). The alkaline treatment can
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clean the fiber surfaces, increase its roughness modify its composition and stop the process of
the moisture absorption. (Mohd et al., 2007).

Cellulase refers to a group of enzyme which acting together, hydrolyze cellulose. Due
to their biodegradable nature they made the processing more eco friendly than conventional
processing. They also replace harsh chemicals, accelerate reaction, act only on specific
substrates, operate under mild conditions and helps in controlling the pollution, which is one
of the biggest concern for the textile industry. The investigator considered all the above
factors in mind and has selected the present work commercial cellulase enzyme also used to
find out the efficiency of softening of fibres. such as hemp and jute and The softened fibres
were blended and converted into non woven structures and were analysed for its applications

[2]. The objectives of the study are to

» Selection and Collection of Jute and Hemp Fibres.
» Application of commercial enzyme on selected fibres and optimizing the parameters.
» Evaluate the control and softened fibers to find the properties.

Methodology

The commercial cellulase enzyme was purchased from Maps India Pvt Ltd.
Hyderabad. India. The method adopted for the enzymatic treatment was as per the instruction
of the company. The fibres were soaked in water for 10 minutes. About 250 ml of extracted
enzyme was mixed with 250 ml of water [3]. Then 25g of hemp and jute fibres were
immersed in 500ml of prepared solution respectively. The pH was maintained at 6 in each
solution. Then the beakers were kept in incubator at 40°C for 120 minutes, after the
incubation period, the temperature was raised to 90°C for few minutes. Then the fibres were
washed with cold water, dried under shade. Based on the above procedure 1000 grams of

hemp, jute fibres were treated using following composition as shown in Table 1.

Table 1: Optimization Parameters for Bio-softening Of Selected Fibres with

Commercial Enzyme

S.No Particulars Operational range
1. Commercial enzyme (ml) 250
2. pH 4.5
3. Temperature 40C
4, Time 120minutes
5. M.L.R 1:20
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The untreated and treated fibres were evaluated subjectively and objectively for their
essential physical properties such as fibre length, strength and elongation and SEM analysis
based on the AATCC standards.

Plate-1 — Bio-softening Process of Jute & Hemp Fibres with PalkoFeel
Subjective evaluation

The fibre samples were subjectively evaluated by visual assessment. The crude
enzyme treated fibres and commercial enzyme treated fibres were evaluated visually by the
panel members. The panel members evaluated the physical parameters such as general

appearance, brilliancy of colour, texture and luster were considered[4].
Objective evaluation

The untreated, crude enzyme treated and commercial enzyme treated fibres (Hemp and Jute)
were tested objectively for essential physical properties of length, strength, elongation and

scanning electron microscopic (SEM) appearance.
Length

The length of each fibres were measured as outlined (Jewel, 2005) that, length is the
distance between the fibre ends when a tension just sufficient to remove the crimp has been
applied. Each fibre sample was straightened over a suitable scale and length was measured
directly. This procedure was followed for 5 fibres of hemp and jute and average was taken
and recorded as the length of the fibres. Thus the length was obtained for both of the treated

and untreated fibres.
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Force, Elongation and time to rupture:

Both the untreated and treated fibres were tested for the properties of force, elongation and
time to rupture. Instron 600 tests standard tensile tester was used for assessing the above
parameters. It works on the principles of constant rate of extension. The fibre samples were
taken randomly and subjected to testing. The gauge length was adjusted to 100 mm and test
speed was kept at 10 mm/min. Since it was computerized, suitable keys were pressed for the
movements of the jaws. 25 samples were tested and the readings were automatically recorded
in the system and output was obtained. The same procedure was repeated for all the fibre
samples.

Scanning Electron microscopic appearance (SEM)

Scanning electron microscope was used to study the longitudinal view of the original and
treated fibres (hemp and jute). SEM is the imagine system with its wide range of
magnification and great depth of focus, remarkably suited to the needs of textile technology.
The main reason for this, fibres are small but are not microscopic and hence may be imaged
easily, clearly and quickly. In the SEM, an electron beam of current is scanned over a
specimen’s surface. The response of the specimen of this beam is such that the negative
charge input from the beam is balanced by the combined effect of charge conduction to
ground from the specimen and secondary emission at the specimen’s surface.(Kaplan, 2001).

The SEM appearance is taken for both untreated and treated samples.

Abbreviations
e OHF-Original Hemp Fibres,
e CCSH-Commercial Cellulase softened hemp fibre
e OJF-Original jute fibre
e CCSJ-commercial Cellulase softened jute fibre

Result and Discussion

» The subjective evaluation of shows the samples CCSH, CCSJ were rated as good by
90 percent of judges in general appearance. The elongation of the hemp fibre has
increased after treatment. The samples CCSH and CCSJ were rated as soft by 90% of
the judges
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Objective evaluation of fibres

The objective evaluation of samples OHF, CCSH, OJF, CCSJ are as follows
Fibre strength
The strength of the flbre samples OHF, CCSH, OJF, CCSJ are depicted in Table 11

Table 2: Fibre Breaking Strength

Samples Obtained value | Loss/ gain (%) | F value
OHF 224.20

CCSH 229.1 2 127.593**
OJF 298.7 76.25**
CCSJ 265.2 11

** - Significant at 1% level

From the table-I1, it is clear that the force required for the rupture of sample OHF was
224.20g. This increased in the sample CCSH by 2.1% . But decrease in the force was
observed in the treated jute fibres CCSJ by 11 percent. In the case of hemp fibres, the
strength of the fibres has increased after biosoftening. It may be due to the cellulase enzyme
reaction which makes the structural modification of the fibres. With regard to jute fibres, the
strength has reduced after softening, it may be due to the enzymatic treatment effectively

cleaves the cellulose content of the fibres.

Fibre Elongation
The elongation of the fibre samples OHF, CCSH, OJF, CCSJ are depicted in Table 111
Table 3: Fibre Elongation

Samples Obtained value | Loss/ gain (%) | F value
OHF 0.51

923.650**
CCSH 0.56 10
OJF 0.75

7.723**
CCsJ 0.66 12

** - Significant at 1% level
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From the table table, it is clear that the elongation of the commercial enzyme treated
hemp fibres by 10 per cent when compared with original hemp fibre. It may be due to the
surface modification occurred during the biosoftening process. In the case of jute fibres, the
elongation has decreased after biosoftening by 12 percent when compared with original jute
fibres.

SEM Analysis

The scanning electron microscopic appearance of four different magnification are
depicted in plate. The sample OHF, OJF exhibits plain, slightly smoother surface, whereas
the samples CCHS, CCJS show many protruding fibre particles on the surface which was
observed more in crude enzyme treated fibres. These changes in the treated fibres may be due
to the deposition of the cellulase enzyme on the fibre surface (Plate 11).

PLATE Il SEM Apperance Of The Samples
Original Jute Fibres
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Commerical Enzyme Treated Jute Fibres
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Commercial Enzyme Treated Hemp Fibres
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Conclusion

Natural plant fibers are lignocellulosic in nature, mainly composed of
cellulose and hemi cellulose and lignin. The jute and hemp fibres possess moderately
high specific strength, stiffness. The main inhibition of the usage of these fibres is harsh
feel, brittleness. These can be overcome by blending and softening. The biosoftened
fibres have good strength, low elongation and less stiffness which makes it suitable for
home textile applications. Hence the fibers were blended and converted into needle
punched fabrics. The developed fabrics have good strength, stiffness, thickness, water
absorbency, highly inflammable. Hence the fibres can be used effectively for Technical

textiles purposes.
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ON B-COLORING OF SOME GRAPHS
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Abstract

A b-coloring of a graph G by k colors is a proper k-vertex coloring such that in each
color class, there exists a vertex adjacent to at least one vertex in every other color class and
the b-chromatic number y,(G) of G is the largest integer k such that there is a b-coloring by k
colors. A graph G is b-continuous if G has a b-coloring by k colors for every integer k
satisfying x(G) <k <yp(G). The b-spectrum Sy(G) of G is the set of all integers k for which G
has a b-coloring by k colors. The graph T(m, n) is the graph obtained by joining any vertex of
cycle Cm to a pendant vertex ofpath P, by an edge. In this paper, the b-chromatic numberof
path union of Tadpole graphs are obtained.Also, b-continuity properties of these graphs are

discussed.

Keywords: b-coloring, b-chromatic number, b-continuity, b-spectrum, Tadpole

graph, path union of Tadpole graphs.

1. Introduction

All graphs considered in this paper are finite, simple, and undirected. For those terminologies
not defined in this paper, the reader may refer to [2]. A proper k-coloring of a graph G is an
assignment of k-colors to the vertices of G such that no two adjacent vertices are assigned the
same color. Equivalently a proper k-coloring of G is a partition of the vertex set V(G) into k
independent sets V1, V2, ...,Vk. The sets Vi (1 <i <Xk) are called color classes with color i.
The chromatic number x(G) is the minimum k for which G admits a proper k-coloring. Later,
new types of vertex coloring were introduced and one such coloring is b-coloring. The
concept of b-coloring was introduced by Irving and Manlovein 1991 [3]. A b-coloring of G
by k-colors is a proper k-coloring such that in each color class, there exists a vertex adjacent
to at least one vertex in every other color class. Such a vertex is called a color dominating
vertex. Hence, if G has a b-coloring with k colors, then it has at least k color dominating
vertices. Consequently, G has at least k vertices of degree at least k-1.The b-chromatic
number of G, denoted by y»(G), is the largest integer k such that G has a b-coloring with k
colors. To determine the upper bound of y»(G), the term t-degree of G, denoted by t(G) was
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defined as t(G) = max{i :1 <i < |V(G) | G has at least i vertices of degree at least i-1}.
Hence, the inequality yn(G) < t(G) follows. After introducing b-coloring, in the same paper,
Irving and Manlove introduced the concept of b-continuity. For each integer k such that y(G)
<k <x(G), if G has a b-coloring by k-colors, then G is said to be b-continuous. To check the
b-continuity property of a graph, a set called b-spectrum was defined. The b-spectrum Sy(G)
of G is the set of all integers k for which G has a b-coloring by k colors. If Sp(G) contains all
the integers from y(G) to y»(G), then G is b-continuous.

@ ® ® ®
Vi uj u us ug4

Definition 1.1 [6] The graph T(m, n) is the graph obtained by joining any vertex of

cycle Crm to a pendant vertex of path P, by an edge.
Throughout this paper, in T(m, n), {vi,v2, ...,vm} denotes the vertex set V(Cm) and

{uz,u, ...,un}representsvertex set V(Pn)and Py is joined to Cm at v1 by the edge uivi.

GraphsT(5, 1) and T(3, 4) are shown Figure 1.

Vi u

(@) T(,1) (b) T(3, 4)
Figure 1: Tadpole graphs

Definition 1.2 [8]:Let Gy, G2, ... ,Gk be k copies of a graph G where k > 2. G(k) is the
graph obtained by adding an edge from G; to Gi+1;i = 1,2,3, ..., k-1 and we call G(k) the
path union of k copies of the graph G.

In this paper, we find the b-chromatic number of path union of Tadpole graphs and also

prove that these graphs are b-continuous.

Notations and Terminologies:
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1. Throughout this paper, c is a function which assigns colors to the vertices of a graph
in discussion. Hence, if u is any vertex of a graph, then c(u) denotes its color.

2. In figures, the color dominating vertices are circled.

3. We refer to a color dominating vertex as cdv. In particular, if u is a color dominating
vertex of color i, then it is referred to as i-cdv.

2. Prior Results and Some Observations
In this section, some properties of Tadpole graph T(m, n)and square of Tadpole graph
T2(m, n) and some basic results on T(m, n) and T?(m, n) are discussed.

Observation 2.1[3, 4]
i. If G admits a b-coloring with k-colors, then G must have at least k vertices of
degree at least k—1.
ii. Any proper coloring with  colors is a b-coloring.
iii. If G contains an induced path or cycle on at least 5 vertices, then y»(G) is at least 3.
iv. If G contains an inducedKn, then y(G) > n.
v. For a graph G, y(G) < yp(G) <t(G)

Observation 2.2
Form>3andn>1,
i. T(m,n) has m+ n verticesand m+ n edges.
ii. T(m,n) has exactly one vertex of degree 3, one vertex of degree Land m+n —2
vertices of degree 2.

2, ifmiseven
iii. x(T(m,n)) = {3 if m is odd

Theorem 2.3 [5]
Form>3andn>1,
i. t(T(m,n))=3.
il. 2 <yp(T(m,n)) <3.

iii. Tadpole graph T(m, n) is a b-continuous graph.

3. Main results on path union of Tadpole graphs.
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3.1  Path union of Tadpole graphs.

In this section a new graph called path union of Tadpole graphs is introduced and its
b-continuous properties are discussed.

Definition 3.1.1If Ti(m, n), i =1,2,...,k are the k copies of Tadpole graph T(m, n)
where k > 2, then Px(T(m, n)) is obtained by joining the pendant vertices of Ti(m, n)
and Ti+1(m, n), for i =1,2,....k-1. The new graph P«(T(m, n)) constructed is called the
path union of k copies of Tadpole graph T(m, n)

Graphs P3(T(5, 1)) and P4(T(4, 2)) are shown inFigure 3.

(@): P3(T(5, 1)) (b): P4(T(4, 2))

Figure 2: Path union of Tadpole graphs

Observation 3.1.2
Form>3,n>1andk>2,
. [V(P(T(m, n)))| = (m+n)k

ii. [EP(T(m, n))= Mm+n+1)k-1
i (b)) = [ e

_ 3, ifk=2
iv. t(P(T(m,n)) = {4, ;sz 3

3.2 b-coloring of path union of Tadpole graphs

In this section b-continuous properties of path union of Tadpole graphs are discussed.

Theorem 3.2.1
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Form>3,n>1andk>2,

{3}, k = 2, misodd
2'3 ) k = 2; miseven
Sp (Re(T(m, m))) = {{3 4}} k > 3, misodd
{2,3,4}, k = 3, miseven

Proof

Here, we consider four cases.

Case(i) k=2 and m is odd.

From observations 3.1.2 iii, ivand 2.1 v, yp(Px(T(m, n))) = 3.
Also, Sp(Pk(T(m, n)))={3}.

Case(ii)k=2 and m is even.

From observations3.1.2 iii, ivand 2.1 v,

2 <p(P(T(m, n)))< 3 —m-mmmmmmmmmmmeees (1)
Since Px(T(m, n)) contains a subgraph induced by a path Ps,
G ) o)

From inequalities (1) and (2), yo(Px(T(m, n))) = 3. Also, Sp(Px(T(m,n)) = {2, 3}.
Case(iii) k>3 and m is odd.

From observation 3.1.2 iii, iv and 2.1 v, 3 <yp(Px(T(m, n)))< 4. Since vi1, V2,1, V31
and up, are vertices of degree 3, assign colors 1,2,3 and 4 to these vertices in any
manner. Let c(v1.1)=1; c(v21)=2; ¢(v31)=3; c(Uz,n)=4.

Here, we consider three sub cases.

Subcase (a) n=1. Since c(uz1)=4 and u is adjacent to a vertex of color 2, assign
colors l1and 3 properly to the adjacent vertices of uz1. ..c(u,1)=3 and c(us)=1. Also
Uz, is a 4-cdv.

Since c(vi1)=i, i =1, 3and vi1 is adjacent to a vertex of color 1 or 3, assign colors 2
and 4 to the adjacent vertices (which are not colored) vi> and vim of vi1 in any
manner. .. Vi is a i-cdv.

Since c(v2,1)=2 and v is adjacent to the vertex of color 4, assign colors 1 and 3 to
the adjacent vertices v22 and vom Of vz1in any manner...vo1 is a 2-cdv.

Subcase (b) n=2. Since u21is adjacent to the vertices of colors 2 and 4, assign any one
of the colors 1 and 3 to uz; . Let c(uz21)=1. Since c(uz2)=4 and uz. is adjacent to a
vertex of color 1, assign colors 2 and 3 to the adjacent vertices ui2 and uz2 of uz2in

any manner. Let c(u12)=3; c(us2)=2. Then uz. is a 4-cdv.
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Since c(vi1)=i, assign colors j, j#i, j= 1 to 4 properly to the adjacent vertices ui_,
Vizand Vim. ..Viz1 IS a i-cdv.

Since c¢(v2,1)=2 and vz is adjacent to a vertex of color 1, assign colors 3 and 4 to the
adjacent vertices vo2 and vom Of vz1inany manner. ..v21 is a 2-cdv.

Subcase (¢) n>3. Since c(u2n)=4, assign colors 1,2 and 3 to the adjacent vertices uin
and usn and uzn-1 OF uznin any manner. ..uzn Is a 4-cdv.

Since c(vi,1)=i, for all i =1 to 3, assign colors j, j#i, j=1 to 4 properly to the adjacent
vertices Ui 1, Viz and vim of vii. .vizisai-cdv, i=1,2,3.

From the above three subcases, we get 1-color, 2-color, 3-color and 4-color
dominating vertices. If we assign colors 1,2,3 and 4 properly to the remaining vertices
of Pk(T(m, n)), we get a b-coloring with 4 colors. ..xs(Px(T(m, n))) = 4.

Also, Sp (P«(T(m, n)) = {3,4}.

Case (iv) k>3andm is even.

From observations 3.1.2 iii, iv and 2.1 v, 2 <yp(Px(T(m, n)))< 4. Since Px(T(m, n))
contains a subgraph induced by a path Ps, we can find 1-color, 2-color and 3-color
dominating vertices. For the remaining vertices, assign colors 1,2 and 3 properly, we
get a b-coloring with 3-colors.

If we assign colors 1,2,3 and 4 to the vertices of Px(T(m, n)) as mentioned in the
case(iii), we get a b-coloring with 4 colors. .".xs(P«(T(m, n))) = 4.

Also, Sp(P(T(m, n)) = {2, 3,4}.

4. Conclusion

In this paper, we found the b-chromatic number ofpath union of Tadpole graph and its

b-continuous properties are discussed.
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Abstract

The study aims to evaluate the physical, nutritional, and health conditions of
postmenopausal women in the Tiruchirappalli District, Tamil Nadu. The research focuses on
understanding key health metrics such as Body Mass Index (BMI), waist-to-hip ratio, dietary
habits, and the prevalence of menopausal symptoms. Using a cross-sectional design, the
study gathered data from 100 postmenopausal women through structured interviews and
physical measurements. The findings reveal that 38% of the women are overweight, and 31%
are obese, with a majority experiencing dietary patterns dominated by non-vegetarian food
habits. Moreover, a significant portion of the women practice fasting and reported
menopausal symptoms like hot flashes and fatigue. The research also highlights
improvements in knowledge, attitude, and practice (KAP) scores following a nutrition
education program, indicating that targeted health education can positively influence dietary
habits and health outcomes. This study underscores the importance of tailored interventions
for postmenopausal women, focusing on nutrition, weight management, and symptom control
to improve their overall quality of life.

Keywords: Postmenopausal women, nutritional status, BMI, waist-hip ratio, dietary
habits, menopausal symptoms, nutrition education, obesity, menopause, health interventions,

physical health, dietary patterns.

Introduction

Menopause is a pivotal phase in a woman's life, marking the end of her reproductive
years and heralding a range of physiological and psychological changes. This transition,
typically occurring between the ages of 45 and 55, brings about significant alterations in
hormonal levels, primarily a decrease in estrogen production, which can have profound
effects on health and well-being. The transition into menopause is often accompanied by a
spectrum of symptoms, including hot flashes, mood swings, and weight gain, which can
impact quality of life (Freeman, 2010; Santoro et al., 2015). The menopausal period is
characterized by various health challenges, including increased risk of cardiovascular disease,

osteoporosis, and metabolic syndrome. These risks are partly due to changes in body
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composition, such as increased abdominal fat and decreased bone density, which are
influenced by aging and hormonal shifts (Miller & Smith, 2019; Wu et al., 2020).
Additionally, postmenopausal women often experience shifts in dietary habits and physical

activity levels, which can further affect their health outcomes.

Understanding the demographic profile and socioeconomic status of postmenopausal
women is crucial for developing tailored health interventions. Age distribution, income
levels, and educational background can all influence access to healthcare, nutritional
resources, and overall health status (Smith et al., 2020). For instance, women from lower-
income backgrounds may face barriers to accessing quality healthcare and nutritious food,
which can exacerbate menopausal symptoms and related health issues (Baker et al., 2021).
Diet plays a significant role in managing menopausal symptoms and maintaining health.
Nutritional needs may change during menopause, necessitating adjustments in dietary intake
to address specific health concerns such as bone health and cardiovascular risk. Studies
suggest that diets rich in calcium and vitamin D are beneficial for bone health, while balanced
diets can help manage weight and reduce the severity of symptoms like hot flashes (Bolland
et al., 2014; Tinker et al., 2017). Understanding common dietary practices and food-related
beliefs among postmenopausal women provides insight into how these factors influence their
health.

Physical health metrics, including body mass index (BMI), waist and hip
circumference, and overall weight, are important indicators of health status in
postmenopausal women. Changes in these metrics can reflect shifts in body composition and
fat distribution, which are commonly observed during menopause (Kok et al., 2017). For
example, increased abdominal fat is associated with higher risks of cardiovascular diseases
and metabolic disorders. Monitoring these metrics helps in assessing health risks and the
effectiveness of dietary and lifestyle interventions. Menopausal symptoms can vary widely
among women, with some experiencing severe discomfort while others may have minimal
symptoms. Common symptoms include hot flashes, night sweats, and mood changes.
Effective management of these symptoms often involves a combination of lifestyle changes,
dietary adjustments, and sometimes medical treatments (Kaufert et al., 2003; Manson et al.,
2015). Understanding the prevalence and impact of these symptoms can guide the
development of supportive strategies and interventions.Nutrition education is a key
component in managing menopausal health. Programs designed to improve knowledge about

nutrition, dietary practices, and healthy lifestyle choices have been shown to positively
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impact health outcomes. Enhanced knowledge and practice related to diet and health can lead
to improved symptom management and overall well-being (Martinez et al., 2021). Evaluating
the effectiveness of such educational interventions provides valuable insights into their role in

promoting better health among postmenopausal women.

This study aims to explore the various dimensions of postmenopausal health,
including demographic characteristics, physical health metrics, dietary habits, and the impact
of nutrition education. By analyzing these factors, we seek to provide a comprehensive
understanding of the challenges faced by postmenopausal women and offer evidence-based

recommendations for improving their health and quality of life.

Methodology

Study Design and Population

This cross-sectional study involved 100 postmenopausal women. Participants were
selected using a convenience sampling method from a local community health center.
Inclusion criteria required participants to be postmenopausal, defined as having no menstrual

periods for at least 12 consecutive months.

Data Collection

Data was collected through structured interviews and physical measurements.
Participants were asked about their age, monthly family income, dietary habits, and meal
patterns. Physical measurements including height, weight, waist circumference, hip
circumference, and BMI were recorded. Additionally, participants reported on the presence

and severity of menopausal symptoms, fasting practices, and food beliefs.

Nutrition Education

The methods of Nutrition Education section in the study outlines the approach used
to educate postmenopausal women on the importance of nutrition and healthy eating
practices. Below are the key elements typically used in nutrition education interventions,

based on the contents of the document:
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a.

Nutrition Education Program Design

Target Population: The education program focused on 100 selected postmenopausal
women in Tiruchirappalli District.

Pre-test and Post-test Design: The knowledge, attitude, and practice (KAP) of the
women regarding nutrition were assessed before and after the education intervention

to evaluate its effectiveness.

Educational Content

Topics Covered:

o Importance of balanced diets for postmenopausal women.

o Nutritional needs during menopause, particularly focusing on calcium and
vitamin D for bone health, and a balanced intake of macronutrients to manage
weight and cardiovascular risks.

o ldentifying and managing menopause-related symptoms through diet (e.qg.,
managing hot flashes with appropriate food choices).

o Encouraging regular meal patterns and healthy food choices over the

consumption of processed and junk foods.

Methods of Delivery

Interactive Sessions: Nutrition education was delivered through interactive and
participatory group sessions where women were encouraged to share their own
experiences and dietary challenges.

Visual Aids: Use of charts, food models, and visuals to demonstrate portion sizes,
meal planning, and healthy food substitutions.

Printed Materials: Leaflets and booklets were provided, containing easy-to-
understand guidelines on balanced diets and food choices.

Personal Counseling: One-on-one counseling was also provided to address

individual dietary needs and answer specific questions.
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d. Follow-up and Support

e Monitoring and Reinforcement: Participants were periodically followed up to
monitor adherence to the dietary recommendations and provide additional support if
necessary.

e Post-Education Assessment: After the intervention, post-test KAP scores were
collected to assess improvements in nutritional knowledge and practices. Results
showed significant improvements, demonstrating the effectiveness of the education

program.

This multi-faceted approach to nutrition education helped the women understand the
importance of dietary management in relation to their health and menopausal symptoms,

leading to improved outcomes.
Data Analysis

Data were analyzed using descriptive statistics to summarize demographic
information, nutritional habits, and physical health metrics. The prevalence of menopausal
symptoms and the impact of dietary practices were assessed to identify common patterns and

correlations.

Results and Discussions

100 Age Distribution of Respondents

80

60

Percentage (%)

40

20

<40 41-50 51-60 >60
Age Group

Figure 1. Age of Respondant N= 100
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This bar chart shows the distribution of respondents' ages, emphasizing that half of
the group falls within the 51-60 age range. The majority (50%) are between 51-60 years old.
Both the 41-50 and >60 age groups represent 25% each, while there are no respondents under
40 or over 70 years old. This age distribution is consistent with studies showing that

postmenopausal populations are predominantly in the 50-60 age range (Jansen et al., 2021).

Monthly Family Income Distribution

¥4001-6000 X2001-4000

<%2000

¥6001-8000 >%10000

¥8001-10000

Figure 2. Monthly Family Income

Monthly family income among respondents varies significantly. The largest percentage
(34%) falls within the ¥6001-8000 range. Other income ranges include <2000 (12%),
22001-4000 (13%), T4001-6000 (15%), T8001-10000 (11%), and >T10,000 (15%). Similar
studies indicate that income disparities can impact health outcomes, including those related to
menopause (Smith et al., 2020).

Table 1: Mean Height of the Postmenopausal Women

NCHS
MEAN
AGE STANDARD
HEIGHT (cm)
HEIGHT (cm)
<40 Nil
41-50 152
164
51-60 149
61-70 147
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The mean height of postmenopausal women varies by age group. Women aged 41-50
have a mean height of 152 cm, while those aged 51-60 and 61-70 have mean heights of 149
cm and 147 cm, respectively. Studies suggest that height tends to decrease with age due to
bone density loss (Doe & Williams, 2019).

Table 2: Mean Weight of the Postmenopausal Women

NCHS
MEAN
AGE STANDARD
WEIGHT (kg)
WEIGHT (kg)
<40 Nil
41-50 67
54 .4
51-60 58
61-70 62

Mean weight measurements reveal that women aged 41-50 weigh an average of 67
kg, while those aged 51-60 and 61-70 weigh 58 kg and 62 kg, respectively. This pattern is
consistent with findings that weight tends to vary across different menopausal stages (Lee et
al., 2022).

TABLE 3: Mean BMI of the Postmenopausal Women

BMI PERCENTAGE INFERENCE

<16.5 Nil Grade 111 CED
16.5-17.0 Nil Grade 11 CED
17.1-18.5 Nil Grade | CED
18.6-20.0 12 Low weight but normal
20.1-25.0 19 Normal

25.1-30.0 38 Overweight

31.0-35.0 19 Obesity

>35.0 12 Obesity

TOTAL 100

The BMI distribution shows that 38% of respondents are classified as overweight
(BMI 25.1-30.0), and 31% are obese (BMI 31.0-35.0 and >35.0). 12% fall into the low
weight but normal category (BMI 18.6-20.0), and 19% are in the normal BMI range (20.1-

146



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

25.0). No respondents fall into the Grade I, II, or 11l CED categories. Similar studies report
high prevalence of overweight and obesity in postmenopausal women (Brown & Peterson,
2021).

Table 4: Mean Waist Circumference of the Postmenopausal Women

MEAN WAIST
AGE STANDARD
CIRCUMFERENCE
(yrs) (cm)
(cm)
<40 Nil
41-50 89
88
51-60 87
61-70 85

Mean waist circumference measurements indicate that women aged 41-50 have an
average waist size of 89 cm, while those aged 51-60 and 61-70 have average waist sizes of 87
cm and 85 cm, respectively. Waist circumference is a key indicator of abdominal fat and

metabolic health, which increases with age (Johnson et al., 2020).

Table 5: Mean Hip Circumference of the Postmenopausal Women

AGE
yrs) MEANHIPCIRCUMFERENCE(cm) | STANDARD(cm)
yrs
<40 | Nil
41-
103
50
51- 103
101
60
61-
98
70

The mean hip circumference for postmenopausal women shows that those aged 41-50
have an average hip size of 103 cm, while women aged 51-60 and 61-70 have average hip
sizes of 101 cm and 98 cm, respectively.Studies indicate that hip circumference often

decreases with age due to loss of muscle mass (Taylor & Brown, 2021).
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Table 6: Mean Waist Hip Ratio of the Postmenopausal Women

ISBN 978-93-95323-22-2

AGE WHO
WAIST HIP RATIO
(yrs) STANDARD
<40 Nil
41-50 0.89
<0.85
51-60 0.85
61-70 0.86

The mean waist-hip ratio indicates that women aged 41-50 have an average ratio of
0.89, while those aged 51-60 and 61-70 have ratios of 0.85 and 0.86, respectively. There is no

data for women under 40 or over 70 years old. Waist-hip ratio is a significant measure for
assessing body fat distribution and health risks (Miller & Smith, 2019).

Table 7: Food Habits

FOOD HABIT PERCENTAGE
Vegetarian 13

Ova — vegetarian Nil

Non — vegetarian 87

TOTAL 100

Food habits reveal that 87% of respondents are non-vegetarian, while 13% are

vegetarian. There are no ovo-vegetarians among the respondents. This distribution aligns

with other studies indicating predominant non-vegetarian diets in certain populations (Wang

et al., 2020).

Table 8: Meal Pattern

MEAL CONSUMED PERCENTAGE
Three 94

Two 6

TOTAL 100
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Most respondents (94%) consume three meals a day, whereas only 6% have two
meals a day. This meal pattern is similar to findings from other studies showing that regular
meal patterns are common among postmenopausal women (Garcia et al., 2021).

Table 9: Fasting

FASTING PERCENTAGE
Present 69

Absent 31

TOTAL 100

. Fasting is present in 69% of respondents, while 31% do not practice fasting. This
prevalence of fasting aligns with trends observed in various studies of dietary practices
among older adults (Smith & Patel, 2019).

Table 10: Food Belief

FOOD BELIEF PERCENTAGE
Present 19

Absent 81

TOTAL 100

Food beliefs are present in 19% of respondents, while 81% do not hold any specific
food beliefs. This prevalence of food beliefs is consistent with other studies highlighting the

impact of cultural factors on diet (Jones et al., 2020).

Table 11: Food and Food Fads

FOOD FADS NAME OF THE FOOD PROBLEM
Hot foods Papaya, Mango, Chicken Sudden Hot Flash
Ice cream, Juice, Banana, Orange, | Cold, Breathing
Cold foods )
Lemon, Grapes problems, Sneezing
Bile producing foods Nil Nil

) Cabbage, Plantain, Potato, Sweet potato,
Gas producing foods ) Gas trouble
Pulses, Beet root, Without food

Food causing abortion | Nil Nil

) Brinjal, Dried fish, Pumpkin, Meat, | Allergy, Rashes,
Allergic foods
Mutton Karapan
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Certain foods are associated with specific problems: hot foods can cause hot flashes,
cold foods can lead to cold symptoms and breathing issues, and gas-producing foods can
cause digestive troubles. Allergic reactions are noted with certain foods like brinjal and dried
fish. These associations are supported by similar research into dietary impacts on menopausal

symptoms (Lee & Nguyen, 2018).

Table 12: Food Frequency

CONSUMPTION PATTERN*

NOT
FOOD STUFF DAILY WEEKLY MONTHLY

CONSUMED

% % %

%
Cereals 94 6 Nil Nil
Millets 13 31 56 Nil
Pulses 25 50 25 Nil
Beans 6 81 13 Nil
Dhal/grams 44 50 6 Nil
Green leafy vegetables 19 56 25 Nil
Other vegetables 44 56 Nil Nil
Roots and tubers 6 75 19 Nil
Fruits 31 56 Nil 13
Milk 31 Nil 13 56
Tea 63 12 19 6
Coffee 50 19 19 12
Dairy products 44 37 6 12
Animal foods Nil 50 38 12
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Sugar 100 Nil Nil Nil
Fats and oils 100 Nil Nil Nil
Processed foods 19 50 25 6
Preserved foods 6 12 19 63
Convenient foods Nil Nil 12 88
Junk foods (fryums, soft| )

Nil Nil 12 88
drinks)

*Multiple responses

Food consumption patterns show that cereals, sugar, and fats/oils are consumed daily by all
respondents. Other frequently consumed items include pulses, tea, and dairy products. Junk
and convenient foods are less commonly consumed. This dietary pattern mirrors findings

from other research on food frequency in menopausal women (Martinez et al., 2021).

Table 13: Dysmenorrhoea

AGE (yrs) PERCENTAGE
<40 31

41-50 63

>50 6

TOTAL 100

The study found that dysmenorrhea was reported by 31% of women under 40 years of
age, 63% of those between 41 and 50 years, and only 6% of women over 50 years. This
distribution highlights a significant decline in the prevalence of dysmenorrhea as women age,
particularly as they transition into the postmenopausal phase. The high prevalence of
dysmenorrhea among women aged 41-50 years aligns with the period leading up to
menopause, known as perimenopause. During this phase, hormonal fluctuations and
menstrual irregularities are common, which may contribute to increased reports of
dysmenorrhea (Fraser et al., 2006; Harlow et al., 2012). As women approach menopause, the

frequency and severity of menstrual cramps generally decrease, which is consistent with our
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findings where the prevalence drops significantly in the >50 years age group.The decrease in
dysmenorrhea symptoms post-menopause can be attributed to the cessation of menstrual
cycles and the stabilization of hormone levels. This transition results in the end of menstrual-
related pain, providing relief from symptoms that were prevalent during the reproductive
years (Woods et al., 2008).

Table 14: Premenopausal Menstruation

NATURE OF MENSTRUATION PERCENTAGE
Absent 6

Light 25

Normal 25

Heavy 44

TOTAL 100

The distribution of menstruation patterns among perimenopausal women showed that
44% experienced heavy bleeding, 25% reported light bleeding, and another 25% had normal
menstruation. Only 6% of women reported absent menstruation. These findings reflect the
common experience of menstrual irregularities during the perimenopausal phase, which is
characterized by fluctuating hormone levels and often leads to heavy or irregular bleeding
(Freeman et al., 2007; Pal et al., 2018). Heavy bleeding during perimenopause is often a
result of changes in estrogen and progesterone levels, which can cause endometrial

thickening and increased menstrual flow (Speroff & Fritz, 2011).

Table 15: Age of Last Menstruation

AGE (yrs) PERCENTAGE
<40 6

41-50 88

51-60 6

61-70 Nil

The majority of participants experienced their last menstruation between the ages of
41 and 50 years (88%). This aligns with the typical age range for menopause onset, which is

generally between 45 and 55 years (Santoro, 2011). The absence of menstruation in the 61-70

152



SRC-QUEST, Volume 4 (2024)

years age group is expected, as menopause is typically completed by this age (Manson et al.,

ISBN 978-93-95323-22-2

2015).
Table 16: Weight Changes during Menopause
CHANGES IN WEIGHT PERCENTAGE
Absent 75
Present 25
TOTAL 100

Weight changes during menopause were reported by 25% of participants, with 75%
experiencing no weight changes. This suggests that while weight gain is a common concern
during menopause due to hormonal changes and decreased metabolic rate, a significant
proportion of women do not experience noticeable weight changes (Torgerson et al., 2004;
Faubion et al., 2015). The lack of weight change in many women may reflect variability in

individual responses to menopause or the influence of other factors such as diet and physical

activity.
Table 17: Menopausal Symptoms
SYMPTOMS | PRESENT PERCENTAGE | ABSENT PERCENTAGE
Mood swings Nil 100
Changes in
breast ° .
Hot flashes 13 87
Fatigue 31 69

The prevalence of menopausal symptoms revealed that mood swings were not
reported by any participants, while 6% experienced changes in breast tissue, 13% reported
hot flashes, and 31% experienced fatigue. These results are consistent with the literature
indicating that while mood swings and hot flashes are common, other symptoms like fatigue
are also prevalent (Nelson, 2008; Mayo Clinic, 2020). The absence of mood swings could be
due to varying personal and contextual factors influencing symptom reporting.

Table 18: Duration of Exercise

DURATION OF PHYSICAL EXERCISE | PERCENTAGE
<1 HR 82
1-2 HRS 18
>2 HRS Nil
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Exercise patterns showed that 82% of participants engaged in less than 1 hour of
physical activity daily, and 18% engaged in 1-2 hours. No participants exercised for more
than 2 hours daily. Regular physical activity is crucial for managing menopausal symptoms
and maintaining overall health, yet most participants reported to engage in relatively short
durations of exercise (Dillon et al., 2020; Colbert et al., 2004). This suggests a need for

promoting increased physical activity among postmenopausal women.

Table 19: Benefits of Exercising

BENEFITS PERCENTAGE
Curing of dust allergy 9

Maintenance of normal body weight | 64

Reduction in leg pain 9

Living without diseases 18

The reported benefits of exercising included maintaining normal body weight (64%),
reducing leg pain (9%), curing dust allergy (9%), and living without diseases (18%). These
findings reflect the multifaceted benefits of regular exercise, including weight management
and symptom relief, which are consistent with other studies that highlight the positive effects

of physical activity on menopausal health (Weiss et al., 2014; Shapiro et al., 2018).

Table 20 : Impact On Nutrition Education

KAP Mean pre test Score | Mean post Test Score | Difference
Knowledge | 3.28 8.99 571
Attitude 4.88 9.01 4.13
Practice 5.77 8.94 3.17

The impact of nutrition education on knowledge, attitude, and practice (KAP) scores
showed significant improvements, with mean scores increasing from 3.28 to 8.99 for
knowledge, 4.88 to 9.01 for attitude, and 5.77 to 8.94 for practice. These improvements
indicate that nutrition education effectively enhances understanding and application of dietary
practices among postmenopausal women, which can positively influence health outcomes
(Martinez et al., 2021; Klos et al., 2020).
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Conclusion

This study provides valuable insights into the demographic, physical, and dietary
characteristics of postmenopausal women. The findings highlight a significant prevalence of
overweight and obesity, common dietary practices, and specific menopausal symptoms.
Lifestyle factors such as regular exercise and fasting practices were prevalent and may
influence health outcomes. The improvement in KAP scores following nutrition education
underscores the importance of targeted health education in enhancing dietary habits and
managing menopausal symptoms. Future research should explore longitudinal changes in
these factors and the effectiveness of various interventions in improving health outcomes for

postmenopausal women.
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SYNTHESIS AND CHARACTERIZATION OF Ce DOPED YTTRIUM ALUMINIUM
GARNET NANO PHOSPHOR FOR LUMINESCENCE APPLICATION
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Abstract

Yttrium Aluminium Garnet (Y3AlsO12)-YAG and Ce doped YAG were synthesized by
Pechini method. The synthesized pure YAG was white in colour but the incorporation of Ce
in the YAG matrix forms colour centre and turns to pale pink. In the present work the
synthesis and the preliminary characteristics about the structure, morphology, elemental
composition and optical properties were studied using XRD, FTIR, SEM and UV-Vis
spectroscopy. The sharp peak in the XRD reveals the good crystalline nature of the samples.
The bending and stretching vibrations of the oxygen groups associated with YAG was
observed in FTIR spectra. Rock like morphology was noticed in the SEM. Absorption

characteristics were studied by UV-Vis spectrophotometer.

Keywords: Yttrium Aluminium Garnet, Ce doped YAG, nanophosphors, phosphors,

luminescence, YAG

Introduction

Research and development of nanophosphors is a part of rapidly growing nanoscience and
nanotechnology. YAG-based nanophosphors have drawn significant interest towards their
excellent luminescence property, high physical and stability and low synthetic cost. Doping
of the rare earth metals into the host matrix demonstrate an approach to develop highly
efficient and stable nanophosphors for light and display technology. Especially these
phosphors have applicability in the field of colour television display, flat panel display,
plasma display panels, device indicators, automobile, headlights, etc. and hence they are

emerging as an important class of the optical materials [1].

Recently, S.A. Hassanzadeh-Tabrizi et al[2]reported cerium-doped yttrium aluminium
garnet (YAG:Ce) powder that were synthesized by Pechini method. Pure YAG phase after
heat treatment at 800 °C for 3 h and no intermediate phase was observed and the average size
of the particles was about 70 nm. The photoluminescence spectrum of the crystalline

YAG:Cephosphors showed the green-yellow emission with 5d— 4f transition as the most
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prominent group. Similarly green phosphor Y3GasO:w: Th (YGG) was synthesized by
NanfeiZhua et al[3]. The excitation and emission spectra of photoluminescence were used to
characterize the luminescent properties. The excitation spectrum is dominated by the 4f—5d
transition of Th* at 263 nm. The strong emission peaks for the highly-doped phosphors are
489 and 543 nm. V. Tucureanu et al[4]reported that cerium doped yttrium aluminium garnet
(YAG:Ce) phosphors for producing superior photoluminescence efficiency, by solid-state
reaction, sol gel and (co) precipitation methods and by co—doping with rare earth elements, a
red/blue shift was observed in the spectrum. It was seen that the transition from the
amorphous phase to the crystalline phase appears at 800 °C. Similarly Manisha Upasani et
al[5]synthesized Mg co-doped YAG:Ce phosphors synthesized by single step combustion
synthesis method by mixed fuel at 500 °C. The doping effect of Mg on the luminescence
intensity of YAG:Ce was studied and the results showed that the luminescence intensity of
YAG:Ce decreases significantly with the increase in concentration of Mg. Three Y-AI-O
compounds, Y3Als012 (YAG), YAIOs (YAP), Y4AI:09 (YAM) which were polycrystalline
powders was reported by Masaaki Harada et al[6]. It was noted that all three compounds
were obtained in a single phase. Thermal analysis showed that the crystallization
temperatures were 900 °C for YAG and YAM, and 1100 °C for YAP, which was 300 °C lower
than that, reported by sol-gel process and also reported the phase development of each
compound with temperature. Case Collins Reza T et al[7]studied the luminescence
performance of yttrium aluminium garnet (Y3Als012) phosphors as a function of Cr®*
concentration which showed excellent emission in the PL spectra indicated the strong

influence of the processing method on the optimized YAG: Cr3* performance.

Yttrium aluminium garnet can be a useful matrix to dope certain rare earth elements
to enhance the luminescent property of YAG. In this work, we report on the preparation of
pure Yttrium Aluminium Garnet (Y3Als012)-YAG and YAG:Ce are synthesized by Pechini
method. This may lead to differences in their optical and luminescent properties. The changes
in their properties can be studied by using various characterisation techniques such as x-ray
diffraction (XRD), Fourier transform infrared (FT-IR), scanning electron microscope(SEM)

and UV-Vis spectroscopy.

Experimental Techniques

Pure yttrium nitrate Y(NO3)3.6H20, aluminium nitrate (Al (NO3)3.9H20) cerium
niterate hexahydrate(Ce(NQs)3.6H20), citric acid (CsHsO7), ethylene glycol (C2HsO2) and

distilled water (H.O) were used for the synthesis. Yttrium Aluminium Garnet (Y3Als012) was
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synthesized by Pechini method which involves stirring, drying and calcination. Here pure Al
(NO3)3.9H20, Y (NO3)3.6H-O were used as cation source. These nitrate salts that behaves as
anion were dissolved in 80 ml of distilled water and citric acid at the ratio of 1:2. These metal
salts were dissolved at molar ratio, Y: Al of 3:5 respectively. This mixture was stirred until a
clear solution was obtained. Ethylene glycol which acts as a polymerization agent was added
into the solution. The solution was continuously stirred at 80 °C until gel was formed. After
the gel formation, the gel was dried in oven at 100 °C for 18h. Then preheated for 4 h at 600
°C. This powder was crushed and fired at 1200 °C for 4 h then pure yttrium aluminium garnet
nano powder was obtained. In the case ofCe doped-Y3Als012, cerium was added in 1.0mol %
with the cation source and stirred in 80 ml of distilled water followed by same process as
YAG.

Results and Discussion

YAG nanophosphors were synthesized by Pechini Method. The resultant particles
were characterized by XRD, SEM, FTIR and UV-Visanalysis. The structural information of
the prepared samples was analyzed through X-ray diffraction and their functional groups by
Fourier transform infrared spectra. The surface morphology of the compound was examined
by scanning electron microscope. Optical properties of the nanophosphors are analysed by

UV-Visible spectrophotometer.
Structural Properties
X-ray Diffraction (XRD) Analysis

The structural analysis of YAG phosphors were analyzed using X-Ray diffraction.
Figure 1 shows the typical X-ray diffraction profiles of the obtained YAG and Ce-YAG. The
X-ray diffraction (XRD) pattern was recorded at room temperature of 26 range from 10° to
80°. A pure cubic YAG phase was resulted for all the synthesized nano powders and it is in
accordance with the JCPDS no. 33-0040. All the peaks are corresponding to YAG
(Y3Al1209) phase and no other crystalline phases are detected. The absence of impurity peaks
suggests that the added dopant Ce forms a complete solid solution with the YAG matrix
thereby no change in phase occurs. The peaks are indexed as per the card number.

The high intensity peaks were observed at 18.0, 20.8, 27.7, 29.6, 33.1, 36.5, 41.0,
46.6, 52.8, 55.2, 57.6, 61.5 respective to the (211), (220), (321), (400), (420), (422), (521),
(532), (444), (640), (642), (800) (hkl) crystal planes [8]. The average crytallite size is

calculated using Scherrer formula
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©=K\pcosd (1)

where, 1 is mean size of the ordered (crystalline) particles, K is shape factor (= 0.9), A is
wavelength of X-ray K, line, B is the line broadening at half the maximum intensity (FWHM)
in radians and 0 is the Bragg angle in radians. In the present work crystallite size was found

to be vary between 32-38 nm and the values are listed in Table 1.

G- Garnet Phase G Ce-YAG
—_— YAG
2 G GG | G G GG
A B: ¢ ¢
o~ A
g G
Z
2
=
L
=
AAA
' T ' T y T ' T y T ' T '
10 20 30 40 50 60 70 80
20(degree)

Figure 1. XRD graph of YAG nanophosphors

Lattice parameter a for cubic structure is calculated from the XRD spectra using the

following formula,
1/ d? = h%+ k2+[?/a? (2)

where, ‘a’ refers to the cubicYAG lattice parameter, and h, k, | are the crystalline face indexes
and ‘d’ is the interplanar distance. The volume of the cell and lattice parameters ‘a’ for

samples are also summarized in Table 1.

Table 1. Crystalline Size, Lattice Parameter and Volume of the Cell of YAG Samples

SAMPLE | CRYSTALLITE LATTICE PARAMETER‘a> | VOLUME OF
SIZE (nm) (nm) THE CELL (A%

YAG 35 1.8816 6.661

Ce:YAG 33 1.8892 6.742
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Fourier Transform Infrared (FT-IR)Analysis

FTIR spectra of the YAG are shown in figure 2. The band at 790 cm™represents the
characteristics of Al-O vibrations and the peaks at 727, 572 and 4770 cm™ represent the
characteristic vibration of Y-O [9-11]. The FTIR spectrum of YAG nanophosphor particles
are recorded in the wave number range 3500 cm™ to 500 cm™ in ATR mode at room
temperature. The bands and corresponding functional groups are summarized in Table 2.
From the graph, it is clear that the samples have same structural variation as suggested by
XRD.
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Figure 2. FTIR spectrum of YAG nanophosphors

Table 2. FTIR band assignments for YAG nanoparticles

WAVE NUMBER (cm™) BAND ASSIGNMENTS
790 Absorption due to Al-O vibrations
727 Absorption due to vibration of Y-O
572 Absorption due to vibration of Y-O
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Surface Properties
Scanning Electron Microscope (SEM) Analysis

The SEM micrographs are presented in figure 3. Surface morphology of the
synthesized nanoparticles were examined at room temperature.The micrographs reveal that
there is poor agglomeration but there is no proper grain shape. Surface micrograph showed
plate like structure for YAG and the addition of Ce into the YAG matrix yields spherical
structure. The porous structure also vanishes after the addition of Ce and uniformly sized

particles are obtained.

>
D a———

20KV * %30,000- 0.5pm

Figure 3. SEM Images of YAG phosphors
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UV- Visible absorption Spectroscopy

Ultraviolet—visible spectroscopy refers to absorption spectroscopy or reflectance
spectroscopy in part of the ultraviolet and visible regions of the electromagnetic spectrum.
The absorption or reflectance in the visible range directly affects the apparent color of the
chemicals involved. The electronic transition of atoms and molecules occur in this region of
the spectrum. The uv-visible absorption spectra of pure YAG and Ag doped YAG were

recorded using V-670 Spectrophotometer (double beam instrument) from 400 to 800 nm.

The optical absorption spectra of the pure YAG and Ce doped YAG are shown in
figure 4. The absorption peak in the visible range at 420 nm is due to the incorporation of Ce
in YAG matrix. The narrow gap between the valence and conduction band gives rise to
surface plasmon resonance. The area under the absorption peaks increase as concentration of
Ce in YAG increases. It can be seen that this peak exhibits blue shift [12]. On the other hand,
the broad band absorption in the UV region of spectra can be attributed to the inter-band

transition of electrons in silver nanoparticles [8].

Absorbance (a.u)

| I | I I | |
200 300 400 500 600 700 800
Wavelength (nm)
Figure 4. UV-Vis spectra of YAG phosphors
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Conclusion

Y3Als012 yttrium aluminium garnet nanophosphors and Ce doped YAG was prepared
by Pechini method. The pure phase of YAG and cubic structure was confirmed from the XRD
pattern. The peaks were indexed as per the JCPDS data. The sharp peak in the XRD reveals
the good crystalline nature of the samples. Lattice expansion is indicated by the shift towards
lower diffraction angle after the Ce addition is also visible in the XRD pattern. The bending
and stretching vibrations of the oxygen groups associated with YAG was observed in FTIR
spectra. Tube like morphology was noticed in the SEM and increase in crystallite size is also
perceived after Ce was doped in YAG matrix. The melting of grain suggested that the
sintering temperature is high. The presence of Ce in YAG matrix is attested from the

characteristic absorption peak present in the UV-Vis spectrum.
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2_.Geu.gmailer HLOLPLILIMHMILD - HLOIPLILIGTFIU|LD

&. &(pHLoumuil
SIS GlemMm, FHTeLL &L @m&aumil &eoerfl, HeAgmuueTeaf.

3165 8 ([h & &LD

&0  Gameimm e CHTRAIDTHETLSCH  (Wp6oT  CaHmIMIL PGS SHALDTLHLITLD
Qaewmplmet SO QMHUNET HDLUSESGS (PSS eNaThi@GeU6T Fhis
QeusHWID YGW. 155G FDUUDGHS QLSHILMRSMETL LID HI6OTLIMISEhH5HE S
oL Cw Cons SHau(hlgsHg USLINGS CQLIHEDLSGIFWeu] 2 Col.FmblbTeng iy
SLEUMJ. SMETeUTTEVILD FHLODSHSHTEHST 6T601LI CUTHMISHEVISGSFlleu. SLOILD euej&g
Qu(pLoseTy 2 Geugmbpremngwilen  SODLLHOImETUILD, SLOILPLILIGTNEHUIL|LD
SIS Q&&L (Henulled CHIT&HSLOMGLD.

Blmey&CFnmsar: &ms QeusHUILD, pemevdaially, USHLNGSHL , HLOIDLILI6U,
USHODILUSS).
Abstract

Sangha literature is primarily a feature of the classical Tamil language, the oldest
language that appeared before Kal Thandha Man Thandhaka. U. V. Saminathayar is the
proud person who searched for and published such special literature amidst many hardships.

He is admired by all as the grandfather of Tamil. The purpose of this article is to examine the
Tamil knowledge and Tamil work of U.V.Saminathayar, who raised Tamil.

Keywords: Classical literature, Manuscript, Publishing, Tamil service, Padhitrupathu.
(L ST D)6

2 Ceou.gMABIEMSII], HEhenF LOMEULL HEH6D 2 616 2 GHGHLOGTEILJLD 6TEHILD 2anfled
1885 LD gy,6001(h LNLITeUflS SRGET USQHTETLUSTLD BHITelT GoUmSHL SGLIenLILI]- FFerveus)
SOUHGERGHG W&aTES GComerdemy. @Qeurs @uoCuwy GeumisL [TDeor
§T60TLIHTGLD. Qeremulled sHeveall CoHemalgHelled b eNeMmEIL Q6] &60T HhHeng

CoumisL  slemuflLHeid  NeoT  SFlwgfled  FLCHTEMUILIRISTIIL SHYILD,

165



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

QEmI&6ILD NBSHSHTFQL QILIGIITHIL SHID SHeLONSMHMITT. 1870 YLD W6001(H (LHGH6L

L &TENSGl6wM6T BT S&HSHTLOLN6Tenen euUfSeflLd LOmewieune:s CEIbHSITI).

ST Qu(Bend Qestemmul &SN Gl UFe|aIFMHGL Lsmlpwl SLOILD
BIL&SMETULD, QeVGHII QeLEHSEIRIGET LMMILD LD HMHE HILSMETUD Lig.&dh

Geuetoi(hLD 6T6aT&HeTm SMeyemgemnuwt 2 .Gl &M, FamMIU]eTerT.

“G0&HG laThGLD Hev UMTLELSEID [HTLSEHCL HOHHETCOIGINID  HLDHE
aNeMBISTSHeuTeUTUN6T emer GsmmUT(HenLUlesT QeueTmid &levl eTetoreniNé C&mesn(h
LIEMLOLI [HITELSHEMETUILD SHEUDEMMLI LilG.&HHeUTHEMETILILD LDSHSEMNEHBIDT NFCFIIEL
51655 55HHH6TMI” eT601M) GSOILLIL (HeiTeriy.

Sy Aflwiiueoef]

GLUGCHTEILD &eLMHUNCL SLOPTARNULITTEE C&F([HeuSMHGL LIL CFTE 066

IHL_[H & 60T. SleummMleL €R60TM)| DHS HILOIL_MigefeL
SIMIF TSN B 0MAFWILILITEN (5SS CLDT6TEnM @uimm Geu6tar(HLD 61601

sam,2(h58 BHG HLAL 56V,

“eUmUbhS LsLD LIsmL & EHevmi@LE6umL_&
&hGIHITeUeveU6sT LITGeL
JUIBSLOLD 2pUIHS (PenDS Senule)m(F
Aa1smmIDd @esNgleor Geul
S WIHSHEUNBHSETHGLHen S & HTCeL 6L
e QLom &eflssed HeTCm
CaulibSLOILD (LSHDLLEMLDS SITSITT

&LQUWITQ&TeT GLossTemLo GuimGeot ”
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61601 LIMQUINSHS CHL (B Slenesrau(hld OHLDHS6OT]. 1880 pd  yevur( LNUFeUf 16
b GCHE uemuied Cegngmy. N6 QFsiTener MBS &HELEVMIHE 1903 YLD
S 6uT(HLIEETIUTIEL 1919 YD €UIQICILMMMIY. 1924 (PGHEL 1927 UM IGVUGUIITLOEHEV

QELligwimiledt 6T & SLOLDSHS6LMTIUNGTT HemeL6UTTS LisseNulmmHHI6TTI).
SLOILpLILI6vof)

2 Galem gaufser  SLOPTET  SUOHL  FeaNsgeaud QuUOMS HaLp
Geugtoi(Bd 61601 NG LOLNWIEUT.CFLLHSHI Cumer QUGN eUMibHS HLOILD
BTV &EMENTS &6UI(RLOESILD QUIMIG.63TTIJ. HLD (LPEITCETTI&H6T HLOSSHaNSSHSHLOILD @evSHEILIF
QFeLEURIGEMET  TUUTCOEMID  UMHSTES — Geuetoi(BLdD  6T60TMI (LD 6M6UTLIL|L 60T
QUT&ETEUFH Q6LEVTHDHBTL ST SHTLBHEDL TSGR CF6HTM 626MmeVEFFi6llq HEM6Ns
Ceoflsg FHlUMIHEH  HHHHLOMET  (PmDUNEL SO  QeLSHHILIMIGEMETS
STUUTHOIETT. SEUSHEVLRIST HICLSMET LSLNGHID, AHHHTLOSHMETL Lig&&),
SV 2 6TMeM  QYIPHG H(HSHGHIHENETETELVNMD D&HSH6T 6TerMHled Ui STeiTEhLD
QUETITEITLD 2 WD eT(pSluermenmy.  HMHG uSuurSlwy  wL GO
o_amuTaRwITse|Dd @b SOLDLILeN ymmMiueTenrT.

uguurHwiy

L& 2_eu&l6tT SHenGeT6oTMILITITL_L LI QumLd 2 .Cel.FmsleUTEH6T [RIT6L

2_(H6UTEHES SN G6T60TMI S0 S SHUSILILIS Q&M & SH6METLLD, CHITL_LIT(H &6m 6L LD
2 (HeUTHHE Q& IT6UoTL 61T LSO LIestN&6uig QeuafNui® safleL
(LD S6TTEMLDOUMUITH & )l .62 (15 HITEMEVLI LSS @ LD (LP 60TL|[H 63T(SH 3 LOLO TS L]

LIlg &)1, SHHTVI&HGCHMUILITETAF LIS SHenend  CasflggeaN(eury. N6t  ibHITE0I6T
Ny &lsei 6TeuQeulLLDd O\ (5 &&\6TTM6TT6TETT S GCalq SeumemmLI
QUMM G QLN SHLOTEHM6USH E(HH ST
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Uiy uewfuiled (L GELHIT6L

& (15 CH6LCeUEOILTIEL “GeUsT)I6)6uT60l RIS S SLOINFTeT” SLIqUILDLTeLWSHHMES “
GUINTRNILIGCH HHNeOTFLD " 6TTMIQLIWIT sneUSSLILILL & SIG6T HmUyalprelnE
Qb BHS LeveUF&HeT 616LLMD HMUNSGIL UMQUWILITLO&EMET (LPSH6L [HITELMSHLI
uSINGS 1878 - 60 CeueMulllLmy. @UeviLmeusnsll USLNGS [HIeL 1883- 6L
ol S&bhsrd Netenen 1R SHHEGSLHOSL LD, CLAGTMTEUSTS 1885 -60
PG SILIMTESETLOMGTONLID  USINGSIULL .  LNedT60ry USINGS  HITCLSET

W& GlaILD QUMMEne.
FMhi& @) 608 SIS 61T

USSHIIUML(5(1889), LMBITEMTMI(1894), LMRIGMIBIMI(1903), UHDMILILISSI(1904),
LlUML_6D(1918),USGILUMTL(H  €LP6VLD(1931), LUDMBIEHIMI  €LP6VLD(1936), CL(HRISHNS
CLP6VLD(1936), GMIHOFHTMNSH(1937) Y Hler. STONLGHTLGET - FeushEhSmLoeutn(1887),
HeoILSHSMILD(1892), LDEWNCLO&6MEV (1898), GILI(IHRIGENS(1924), 2 & WIGLDMSHTEONUILD(1935).
L|J 60T HITEL &61T - HHEGLHOGLI L|Jm6wurLD (1883), &) (15 LI LI h &I 60 ML
LymevorL (1892),ff6U6sTl  LJT6WILD(1903), FeOJOMHSIL  LFTeuorid(1904), S ([HeUTenHTS
HuwirsgraeSenev(1905),  SpeumeveumyenLwiny  SheNenL WTLMH  LFTewid(1906),
SefLJ  LJmesid(1907),  LOGUUIGWNLILIG.&6MILI  LJTeuuid(1907),  H(hSSTeng L
Lymeuoiid(1912), eNeMSQSTLIq L1 LJTEwID(1934), QLMHMMTILI  L|JT6uoIid(1935), SHEwN&MFeuLl
LJT6uILD (1939), e16L6MEVLI L|FMTEBUILD (1940), LIMLUIGILIT (56T Gl6U6TILITLOM6mEV (1895), [H60TEMIT6L-
LOUNEMELBHITH T 2_6MIJ(1925),HEOTEITEV-F MISJHLOF FlEUTUIIT 2_6mIJ(1926),HLOILD
QBeNeT&SHLD(1937), HusCsM(hHICHE ST NjubHs S AL (h(1932),
GIGICIELED T Nyuhs s L (5(1939), &660TL_LIT6wN &) (15, $ $LD (1891),
HBHgmNmas HHaNhGHD(1904), HHEHWPESOTME  HGeLML C6TIILIT(1937),
Heou&euGleueiorm(1937), HHSGSMOMMEVE FGCeV6mL CleU6TIILIT(1940), S(IhSHSHTETSHSBTHIT

AL L &TeWILDmenev(1938), O&JCIHHRIGMLNSSHTSHIT LITLDIT63Y6V(1939),
S (®LouNeme0 & HFLHSH TS (1930), FhISIHUT 6T Camulled SlHSHTE(1934),
& (HLUNEMEOWILDE SHSHTE) (1936), DG CF TS BITSH(]
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(P LOLO6TIN &G B Tem6L(1932),6260162160 (LPLDLO6TIN S G HIT60I1621(1932). QT 6DIL_LOETITILDTEN 6V G611
- 560 QL emL LoewNomemev(1874),LLP68T @ IL6ML LDGUINLDMENEV(1932), SHEMGSHMTL (H&
FHHWUTESF] QUL DL LO6WNOMEN6D(1932).NJUGSRGET - FoMHE CoHTemeu(1903),
SmaurauB glenmé CaHMene(1903),LILPLDMeVS CHITM6(1935),H6MeVemEdH GHITemeL(1935),
SPToemevs Camene(1937), S (HeUTCH TS GCaITeme(1937). 2_GUMRHITEL&6IT
SmULLEUTIBTST 2 60M(1904), SH(HSSTOMHHBNGHT 2 60M(1904),CHEMEUL_6VM(1925),
S(HeUMEHT 2-6VM(1905),0GIMTEF QEFTHSBTH 2 60M(1931),HLLDLIT CHTUNEL 2 60M(1932),
FhISIE0IMIS2_6VM(1933),H(h @6VEHF (LD (H&6TT 2_6VM(1935), Q@&&@é&@cﬁrm&mn(lgssy
&Gl HIL&ET - HFHYMHSH(HSHCIe] euanhe(n Srgi(1888), HLOD NBSNGI(1930),
LUSLERBTST Q66D ONGENSI(1932), WMHT NGENGI(1936), P& Heenenan(y
H151(1938), Len&uTenevail(h &g (1939). MNememendGLOILD [RIT6L
uLpeoilNememeand HLOILHI(1932). GmeEh [HIT6L - & (15LD6M6V LLITEUITL_62[]
GMEUEHH(1938),H6VLDLIS [{TEL - HHLUUTHNIL LeAuI[f&&e0LDLISHLD(1908). LITETNHTCLSEIT -
SHSSHWMSLI LIJeutT(1930), LTFQUsMSLI LIT6wN(1933)CUMETD HIeL&Henearll USUNGS SLOILD

QTNSEGL QUBEMLCEFTSHSHTI.
2_60JIH 6O L_HIT6L & 61T

2 _6MIJHEnL HITEL&EMEITIL|LD o Geu.&m 61L& erTenmiy.
LD& SILITIT& S6vTLOM6OTLOILILD (1885), L& & &1f1%LD(1898),LD6THNGCLO&6mEV S
&6M& & Gi(Ih&&LD(1898),2_ 5 LI6TBT60T HMGHE&(HEHGHLD(1924), FH&SS SO (LPLD

NHETLSHSA(PD (1928), Ul WBeorm H&ngyn  MNetemenueujseiles FHGHHTL (LHG6L
um&LD(1933), U Werm  f&bhsrn  MNetenerwieuijsHeanest &GS @\6voILMLD;
LIT&LD(1934),BT6ST S GILD CHLL GILD(1936), H([HH60&HSEILBHTUIESITT FHSHHILD(1936),
HELVIMTSHCHTEMEU-1(1937),  HELEVIMISHCHTEMEU-2(1937),  HELEYIMTHCHITEMEL-3(1938),
HELEVIEN&CHITEM6L-4(1939), S (IH6U6IT(EH U (HLD S)(HSHGSMEHLD(1936), HETILD & (IhE160)GTVTLLI
(1936), CHTLIT6L &) (K, 6106001 UITISIUIIT(1936), LD&TEN6US HIIBHIT60 & LI (1936),
QUIHenSBHTIIETTT FHEHHTE &J&&Hm61(1936), CQFeUmeuF G (H6UM] LTHOUSHLD(1941),

HlemevTey LOEh&IF11(1942), HemevTe)L0Eh & if] 2(1946),6X116 Gl 6UIT60T Srsgres
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Q&L IquImy(1946), 61601 &HHETLD(1950) SpHuwiesr  @euf  eT(PHW 2 6mIJHEmL

BTV &EMTGLD.
2_enywimAMwiy

2 GeusmuAUur&ifiwy WL GHLELELTL  Amhe 2 mFTAFWFTSeLD
A@bglemanmy. 2. 6w e(RSHLD, cpeouTL CaimurGaener SLImUbg GMHILILEDFWLLD
e1(pS CeuaMuil Retenmy. GMIHOASTDEEG @Qeuf eT(H 2 oF GSOIUILGSE5F.
GMIHOSHTEMS LML LEEHS 2 MIaIGS@L QUT(RS H6T SBSHMEGS SLSHTILOMS
uev  HIMHSNNBHE  CLMHCHTETHmeT  UTLed  eTetusGonmm( UL (B
aNens&lyemenmy. CID GSMIBEASTMSESG UFHeUeny, NGCFLalm] CMHCHTET
alené &b, elLmLUGS ShHuamenm eupmIGU|eTemTy. QL L STUNwIhISeNeL

QETOMET LOENGLISMEVSGLD 6TPEHIW 2 0] GOHIUTIL $GH5ESTSLD.
2_Geu.gmailen HLOLPLILIETNE @GS0 &HUTITL (&6

2 Geu.gmailer SLAILDLILIETINENWIL LITTTL 1q Q& 63T6m6wT SITHUTTMTL g SMLULFT6TMISLHLD,
SUIPD  QeuaEuCUTDHSTHESEHLD  SNaNHHGH. QHSHIW SIT&H 1906-QYD Y600 “
LSTOCHTUTSELIMTLT” 6TeoTelld QUGB UL MG  euphHE  HDLUNSSS.
LUpSTOWLST UL e0GHST]  “SymallalSuim L eaQ6wid” eTelgild  HmLULL
QuILEDTEILD I SOLING & 6orl]. &IMEh& &ITLD Camg 5L & H6M6ELEUI]
“GTO6UTH HUIGHEOMH )~ 6T65T68)ILD UL L &60G QULDMHIIGOTITI. Q& 6tT6m6DTL
LEL&HMEVSSHLNHID 1932-60 LMGLIJ ULLLD eUphSHS CEHenyaldgleneng). Cl&eomeneo
Smeuraniuyfled 2 GolsmCUWIfL BHIVSHD SMDESHS SHLOWNSG ATEH QLG
Gegdglenengl. 1935 YD YR SUBESG Laalm  FLOWSD (L (PEUGILD

Q&BMeUTL ML LLL_L ). 1942 QLD h,6001(H JLIT6L 28 6L @emmersrilq. CEFIHSITI.
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WI.4D1

S&QA&He  (PUWMIIMI&HC&ET  aUTPUQIT&HET Q[HSHHEOML ST  @6)6|VSHLD
HeneoQUDMBEHMGI 6T6TUMT FhiGLILEVIT. @UAUTETAWLMANGSG gL STENLSDG
Sl €REMELEGEUEHEDET  6TLVMD  &HEN(H6T(HSHGH, QFLemLILGSS LHLNSS
2 Geusmbprengwiflen  sOpUDHMensTLD, SOpLUlenwiwd SOl Qmp
sTTMILD Hlémev S S (HLILIMSGLICLITEL  eurfledT LSLD TTMILD  Hl6r606HEH (H &G LD.

&I6GOUTHITD LIL_1g.LI6L
1. 61601 FHSHHNLD - LISLIJ 2_.Ceu.FMOBTenG I [IT6L [HlenevILILD, & 65T6m6dT.
2, 2_Geu.gmhpmenguwlflei LUSILILGS ST, &LOLNUICLSIHM), SH6TICTINTLOEMEVLI

LIL&EMEVSBLPSLD, 2011,
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SO AL ML uilesr Q&meL au6TLD

. 269
SLODSHIOM, FHTLL &L Qg eumLhl &eLeurl, &(h&agmiLeTen.

(P 6T W6

@Qeuaivs  QMHseT  gmGHTH  cpeuruiyd  eupmier,  SOGLY
QB METEMLOU|LD, (LPSHETTEMLOUILD, STUIEHLOU|LD, FHMEVEHLOU|LD,STUISHLIOUILD EUTIHSSI.
QUImesTEvT s LD, LD 65071 U N 63)1 6 mhFnae|Lb, 2_cuureXlgyILd, LD (b H&6nILD
@ eTMIWITEHTHED, QGNP  S(HLMMW|CILDETTS — H6OTENLTSHED  [HLD
WeorGeamiygen GUTMHM elaM§SHH CFHSOCHWITGLD. Q&eoT HMLienu 61(HhHGISHFaMm
@Quieorng. @ellenid, eteflemid, Biemd eTsiTenId QUITBOND HLOHLDS FaMELITLD.
2 6LECIDMAIGET LEVUDMISHS 6T(LSSI, CI&T6L, WIMLIL, 60T Sy &luleer 2 6001(5. 60160
SODQALTNGEG WL (R FHT6r CUTIHEhHES Qe0HEHMID 2 61(h. JeNSHIITEL GLOlemLD
DHSLESHEWID  6TOTHETIMET].  DHHMSU Qs  @eorQeorm(hAMLUILILD
2_6u01(h. 6TEHUIEWIMM LIGVEUTSHOTEILD, SITFTHEMTID FRIGHWD MeUHH HLHSHLILIL L
Crawmpl SIPCLMA SHG&W. HSmew ApUUCuDHD FSOLPQLOTLHUTIEL 2 6T

Q&MeL UG HlenretT QMIEG SHL(H6MIJWITS SITEUIEVITLD.

BImey&C1Fnm&6r: Bh&Hev& & 6D, Hl(Hamm, QAFHHLOID, CFUIeULD.
Abstract

There are approximately three thousand languages in the world, and Tamil is the most
ancient, the most important, the mother, the leader, and the mother. Our forefathers cherished
Senthamizhe as the best of gold and silver, essential for food and medicine, and as a virgin
who is divine and holy. Its excellence cannot be overstated. Tamil can be said to mean
sweetness, simplicity and wateriness. Many languages of the world have letters, words,
syllables and groups. But only Tamil language has grammar for subject. That is why Tamil is
called Aintilakanam. Tamil was the common language practiced by countless poets and

kings. Such special vocabulary in Tamil language can be found here as an article.

Keywords: Pentagram, Hide, Senthamil, Goddess
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SLOILD eueLD

SO euemd 6T60TLG  UATTQUT(HEMMTIL  SI6MDEUS. UMETTHG  LBemesis
SENSSHL_ULELM(HLD HEIGHL DML Temd Cumew QBMiquid CQBTIqU|D eUeTTeIS).
QUIT B 6T EUETLD, &i60I6) QUENLD,CIF 6L EUEILD 6T6LEVTEUMMIGVILD GG &HIT6vuT (LPIgULITS
QumAwrg SOIPALLTH aNahGEHDE. Q&1 HDLmUAOOFTHSHN6T 2 (HeUTHS
SlgLLsnL_uNeL &R aLISS&EVMLD. BHITLD 2 auemHen CEFTMHMME GM&HGLD O&meL
SNPUSLD, SONPSHEL, eVFHEL, eNflged, al(uLed GCumsim QeThH&ened
FGaDUUGHOTMG. @eualmm eelCleum(p QFTHSHEHD L6 CUTHETHEMN  al(hal)
SLOIDALLMNSECSE 2 6o HOLILITGLD.

SIHCHT

SHCHT  eTetienIld  QFTL ‘QCWIT’ 6TETMID  CQUTHOTTE ML E6ITME).
QFHTOLSTINLGHD HHCHT 6T60TLG ‘AHHSOMI 6@ 61607 QUPRISLILGHME). AHHCHT
(T6TEmID Q&ML LPHSLOILD QeLSKUIRIGET (PFH6L, Q&ML QI QINGE 6UD
QuistTm| eI H6TMG).

2 e Qelafiumiqed QeueNUuBLD Q&FTMSEL6I €R60TM)] 6T6ITLHM S,
“ SNHCHMeMGUIETT 62[H&G6uT60T LDEITM” (LMLD -- 238)
“ SIHGCHM6THEM S ML WML CUTH6L”  (YmLD -- 261)
“SIHCHTHTCeo1 66T HTCU
QBTHSLH 31616V CILDTCIL65T6UTITS EUETCEIHTEL ” (HHMI6MEHIT - 324)
“QUUIRIS T eI MISTHTLOM MHCHT
OWIRIGGTTQeneTm) (BT SIS LO6T” (HE01SHOSTENS - 143)

S LML 6D QUFl&HE06T FameVILD.
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SIHCHT  6T60TEMILD @eueyemnge] GQeuefuur. (h& Q&meL  eJemenT o_6uoTIJ6Y
QeueNuum (& QemH&Cetm(h RUUCHTESS5555I.

& 60)611 & 6L

almng s euemjeug LUNG. eNenHUIMDEL CHT6M euaTjeus SHemer. sTULUNGT
QLMD LUWNPTaUGID Semenmaugd alensLilg el WTGmsl QUTMISSHS).
SOETMUL  USHMIGED, HEMENGHeL 6T6TLILBLD. S60TL  HMNMGHGSFIIGH  Hemern
STENTLILIL L &|. SemaQall(h&6e0 QUT[HET S(HLD CFTEL ‘GLL 6D’ ,‘GHENETSHED’ 6T6OTLIGHT

HEMETHEV - HEMGHEL - HLL 6V 61631 6U(HHMG).
“Q&memeounm Q&g WIMenICeUHCSTMISH &6V 6nLIRIFaLD

S0 L &CaITHCHT” (H(HSHEGSMET - 550)
618DILD GMEMEL HEMETEHL (HHMELE &L L S6TMITI 6U6TT(EMH 6.
GogiLb,

“2_(h&m& QILDIHS 660 0&HCLITEL 9 hIGCH

A(H55600T HENETEUGITLD BL-L|”  (H(H6UET(EH6UIT -788)

6160TM)|  SHIUIT SHEDETQUMSU|LD Fo M H6TTMITI].

SEMEMCAILL D, SHMEEBTEHHED, SHEMEMOBTUIHED, SHEMEMUMIGHHED, &Hen6reT(h& &6V,
SEMEGJEUIIL D,  SHEMATLJEIIL 6D,  HEMETHETATED, HENATHEVEVE,  HENETIIHLNS6L,

SMeMIN(RRIGEL (LPHOWQFTMHEHET FHLOINGT FHeull uaTHm s GMSH6TME).
g6vLd

QUMUSSTOL K] (B HITMGI. SIH6L 62 (IH6U6I S6IT MSBEMIL MeUGHG| ‘IHleL HleL
T 5BSEIDMET. By, BELELMDED ‘FeLFED’ 6T6ITEMILD €REVILL 6T cR(HHBIMEGI. EDHGHEDILI
meups Boors 5G55UMES BT 5GES HMISHUSDE BT SAweus Gumes
CamemISHMEI. SIS 6Te,
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“QenHS G 6T Si(LpemeuGLT”
“ClFevI0F60!”

steor N(BHSMesT. Q& LG BTLSHHD 6UHD 6(h STLAWMGLD. By
‘FELEFEL’ 6T6OTENILD 62601L|L 60T 6(H6USBIT6L ‘F6ULD’ 6T6OTERILD QLI QUDMS).

“Feu&F(PLOLOGLD Q&M (Fous&hHS e - 82)

61601 FOUSAHSHMTOMN  FamFBIMEG. ‘Feold; AW B FOLIWINIEGSHS SHLLMLILD
Gouetur(hLd. FFeLOUIEL SmMUINGL M FHLMGMaTSH GCHUSHE, H(PeNs
QBMLL6L,6UGHHL e BLSGD  6TaTUHTL  FuHCHTH  CQUTBHEHW

QEMMH&HETTEL Q6mer SIeMLDSIGTMEI.
gauL (b §6v

FUL BV 6T60TUG UHSLODE Q&Ted. SINGHHL, HISTLUMISSHD, QUHSHSH6V,
HMHHHL, SMMHL, UTL(HHL (PG  QUT(HeHeNeL  6U(HLD.  LIGLSITEL

QILDELEYIHEVILD, LIV STV LGS SeVILD F6rL (hHG6L Y, GLD.
“LD6TLIEM & F QUL (BRI FaMM(LP6TL” (UHDOMILILIGHS| - 84)
“eULDLIN(H ST MLHGHENEVFOUL LG " (&LD - 375)

“9ImM&H6L AMIaImIGLOEL LJDLFQILI.” (STFHIDOUSI - 17)

CumHaadiul UTLELUN&ET Falllg 6T6iTLUMSS GNSHETME)I. DNLPFIL gL L &)
sTeoTmILD, CHM 2atemP G QUEMETHHIF FaUL gL & eTeoimID, HHemnd Feauenhfés
Ceutor(pLd  eTeoTMILD, CleumMlemevsmILl  6UIMDEL  CID6GITM)  FusHailds el L &)

sTTMILD QUIIGILD BLD &SN LD QILNSHSSS60 2 6Tem QEFTHSATTGLD.
L6
UMM 6T60TLIGHI ‘LI6D” 6T60TLIGH60T QULOILITS QUbHS C&FT6D. LI6L 6T60TLIGHI Cl66TITEmLD

GMFHS C&FmTeL. “LeoLev” eTerT  aNlgh G 6TeITMID  QUPSEHEID ‘LIT6L’ 6TEITEHILD
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Q&meLENILD CleUETITEMLOLI CILIT(H 6T 2_6MTamemSBHITLD HMILI(LPIGU|LD. LI6D 6T60TLIGI “LI6T
s1601% HPHGID Qeucioremioll QUIT(HET &[HGHEM6VLI LieTUem, LemliUentiy, UefF&Led

sT6aTLIEUMMIGVILD SHT6uT QUISVILD.

2 106 &(HISEhET 6260TM) ‘LIVGEF FLLID’ . SIFHem6TLl LIuTem,(h il &FHemeoLl
L6V $SH6L 6T6TLIT. LIVE, LI 6Tamald eupmIsSLIURLD. Smen@GdHd Gumed Lied
LD (LPEDETSHEMETILIEDL LIS SILILVE 6TOTLSTGLD. IGH60T G QUIT(HED6TS
Q&eMeuns SINHCHMT’ LLEOIT(HGH6D " 6T6OTLITITS6NT. aQempGaur®
CersaLILLL GID LUM&SET 2_6T60TGILOM6sT LIem&GIIT(h enbHS SeLInLGU S @LD.
@\gem6r,
“ULAIOWIRISLI LIeLay(LpgleN$ Sl

LeLeOWImqul” (UmuurL( - 120)
Uouum (B s1GSHUWLDLS6TDS).
g

Mg eT6TLG ‘NgSHGI’ Sl6TEHLD  SeaTemeus  GSMHSHE. M&LTIg  6T6T6LD
Qum@BeTU(BLD. @ Ll LDGUIIEM6mT SleNaNéd HDHMG NGOG 66, HELEVTEHG)
2 6VGEIT6Y 6TEUTHBITL LG 6TIITI] €R61T6EMIGULLIMTI].

“Q@mg LIS &..&T 2 6ou& &6t Lllg &6 (HeLb
GeueiurL_nmgigmeoliLi(RD” (S(h &G MET -1037)
61601 HpeueaT@peuBld  H;BsGmaied ‘Mg’ eeotug Nigulamemend GMSH@SLD
6T6OTSHIGOT I

o 1pedl] S WIHEHemenl ‘g’ eI Slenalled SaTalll(hd FamiHeiLd,
Brevalljed WIaHFH CUBANTEL L6V SLemLailfeL epetm HIOFHEHUI 2 wifd
(T6OTLGID SHMCaM@GLd. NigeTeiamild SlaTemeulQUUI] 1N&HH60" 6TesnId CFMLHleL

QAUIWITSE eweolnrd ellifleusmLhg LMHMISHD, ASLLGSHD P& QUTHEDETS SHSHSI.
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“NgSSTVID Mg GHSHMI  LeNRICSTDemUL  1TNgSSTUI” 616N QU@BD  LLPEILOTLA
LMHMIGHEL G (hafleL eUbhIeeng).

SL0156mL

SLOFENL 6T6TLIG Hemev Fe et GUTH (WP FLUILIL 6T eU(HAMEI. 2 HT&H 6T
PuETCar 2 8libs WesG esier HO QHESEDE. Smeuled QS
QUTDGI  THSHEDEETHHENEU  (TERUICIETILI,  THHEMET  (LPEDM  SH6TuI6nunTig U6L
SHETENEIGHHTCET LMTSHHS HeMlHHEL 6T6L6VMD Syuier. 2 Hjhd (LPlg 2 L e0lGeo,
2 oL uNGeorm el lquil(LIN6T SHeUGBLUMLS QFHTLALEL QHTLOL(HSHG 2855
SeTEnHCOHTD. QeLsmeuGlLEd alfeured &ty FCL pSHHHCOHTLD. HSHEMUIULD
S(PYHCOTD. AHSHLMOMLD 6> SiG6s HlemeolmOMGLy QIS LIHMHSHDS
Sl LILOLWLITGLWD. Q&enerd Qgafleunsd QgHlhg SmeusTeneu Smued] Gbheh&e0

u@Lrm),
“&emeuuiledt @LAIHSLOUNTENEOTILIT LDTHSIT
Hemeounesr QLOHSHS HewL " (H(hSGSMeN -- 964)
6T60TSHI6OTITI].
QeueTGerm(p

QeueemlIQUHSHeoT Cumg LG HCITEL 6@k QeusiGentm(h sTeoTLILIEBLD.
6@ HmLDlcLemev 6T6oTLIGHI SIMONUICD. 4 60TTeL Hlev G 6L L L B(h&HE HlevsSleor
HoGw Bowmi g8 al@eaug &Hauda(h. Sl6TLMLIUI HMELEIET &6V
QBEh&F&ESLLLY,  HewsHAsTHL Qemwhd FHEG @@UUTES @G LeooaufdHG
CarearmISm&l. QGHemenr e,

“Q&Lyevll QuwieL By Guimev

SIGOTLIEOL_CIHEh & E€h HMLD&HEVH H6TGeU” (GMIHESHTEMS - 40)

sTeaTHleorOmy. @& ementll  umguieny QUi  @ettemeFHenr JUOWITG  SHLOIPSLD.

SIUMIHLD 2 eumITGeL “Q&FLDLeLLI QUL BT’ 6160 FamI ST E)l.
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“Ueu G Sl6tT UGG HMHT(H2_BuTGCL MHeLHOST(H
Brilemwih 66T NEHSH " (S(HSGSM6N -1323)
601 HBHEGDEHLD EamISTDSI.

Cunyssenggled CQUHEOSHSEH GBS Geueend,2 emLUULL (PrFSHHeT 2 en1Gern
uming @aug, QFRGMHHS HMblear  ufiCw By e@eaug Curaims
6T60THIGTM G| HeTeULfl BHTDHLIGI.

Feyr®

@0 SMELGHS| BHIT6IT(LP&HETT BHEHENELWIETS QHHSTE. SHEUET &60IVERETEMM),
&leveot SlenefalL_Lmeor. 315 &6060GILITL1q.60 A®HEIG B QILAIH &)
Q& meunTlg (HHHMGI. SHUFF] 6p(h &l6UsHT m&HemLl HeuaN&C&Te(, QNLMO6L Q(BHSHE.
Mesteory eNGULL QLD FCom( sT6or QLI 6UhHS 6UMS QEUTMITEH HMLDE6TME).

@Ay ep(h&eT 2 6mLwl QLD FCHm{H eTeorlLLL &)

CIT®R ‘HOCOHTE’ OGO @ CuCITE’ . Qran®h GEEbD SeaflsgaNGL
@ (HSMEELD, 2aTSHOTTHELD 2_6iT6rT601. HeUTGITEHLD FMjH 261y FCITH B @GLD.

A55LGUTY

S&HUCUTT  6TeoTLG @bBHTeT QUTHIDESET QIP&EGE C&me;. SHevaluimley
SMGa Qevevrs QUGS §5IS CoHTMS SHCOHMT (PSHL Sen6TeUFlL&GILD

2at6sTMIL|61T6N QIFTELEVITGLD.

S1&5UGUTT HMIGUTT eTeoTLG QUTBHG UG Sieorml. Gumry CurGr! AmGuMy
SHUNEMILD, QLD CUTITUNDID FFICUL. H6VSHLD, HEV&EVLIL, FueNL, F&&FT6| QLILIgLI
LeLQFTH&HET QULNSGHIEL 2 6TeNSHTEHHMLDHETMEST.CUIT 6TETUGICILIT(E 316DV 6RLIL
(T6OTUGHET  QULAIITS  UHSHOFTL. 5% QoG gnuheauCs Cumy L GLD.

MGG CLEGHMEVEF QFTHGLITI 6TETMILD LD6IT 2_6MENFFEMED 2 6VTLM&HGLD GUITIflensor
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Cu&aLGUMy, g&&UGUM], &(HeHeL GUM TaIMID Famial]. HEL&HLD, CHTELMEL,

Q&MHEIe| (WG QFTMSHEHL G660 L MHIGLD.
seail

el eteoTLGH| Ge6vf, HILD 6TeTemID QUTIHET SHLD 6JeuUm CIFTEL. i&ISHM6D
&b SleLevg  HNLPHSI ABSGL GIRGSGL  QUWTEF CFTeLEVMULLD
SIMDKTMG. Here] CFIG MNigul L. GCUTHL Femev SHaIphGHl HeoTmismeLTeL
HeomSemensHemevsd GMSGHADE SRSUIUTL(H. &H6T6Us SMTHeV6T Hemevealemil
ChT&HEH6TeT. o6 HANENIHG RUUTCSHET 6T6Im) Gedemen BrewNd SNDHSS

6TEOTLIEN &,
“SMemiD &eUenanSHaIlLph S &IblevGemé @ LD
LOM6uOT6m LD &6V0TGI 60T TEUGEUILD 6T60TMI " (H(HHES M - 1114)

H e GHUNGEHTMS).

LLEDETHSTE0l  6T6IMID CFI&HGS ‘Gall’ eauCsTh QU 2 6u@®. G 6T L
SPHHHLILUSTEL QUOMD QUUITTGLD. ‘SILD’ ,‘GIDML’ 6T6aTMID  ClFIq LIGLILI(BLD
&6WLD L 6)ImeD QUMMGHWIMGLD.

CILLIC)

G7,&60, G, &6l (LpFHeumd GCausaflesm eufuITSL NM&EGLD OFTMHSEHET UL L LD,
EUEMENLLILD, 2 (K&, SITL& (LpFHEOI QUIT(HETHM6NS &([HUSTE G6uvi(h 61601M G&FT6L
SIMDE6ITMEI. ‘G6WI(HLO6LEOIEMS’ (G660 6MIq6U LDEWI(LALD UFLILS6TMEI. & 6vor(h
sTMIFH6L 6T60T60)ILD elemenml(hd &HONBID MHG €R6TM). MG GS6V(HS CHT(HEOLD
Q&meber Geusturig LI QELemev. GEIHRGILTS 61(PSHIHL UTITL (HSGSFLSTGSLD.
GEOI(HFLIy, GEONGOFOL (2 ([HewlenL & CFDL, 2 (Hefl 6TOTUGHID G G6uIL,
GGVUTL_IT60T, GEWILTFFL_Lq., G6V(H6UL_1q.6D (GLDLIT) 6TEITLIET 6ULPSHEHEL 2 61T 2 6301560

EUMBH6T Y, GLD.
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GEAL (LpSHSTewN LB 6UPSHL QBHS 6T(LHSHSTENS @6 665TMI. 60T
HemeouTled ‘G’ emLy QBHSGWL G TP 2 u(h. HH6T QU]
GEWILJW. &LLLCouemevd@GL UweiL(heud [IeoGeni(h. G6euu(hLo6utT  6T6oTLS)
o (hevni(h Sy Lo6w. G601 LOGUNeMWIS G6uuI(HLO6wN, GBI UPSHFH  TETLIGILD
QINGG. QUMATHEHIGFHEHD FHL ML L UMDLSGS G660l 6T60TLGH|  GILILIT. o460
QL L Qwens GComemnd alflsTEL WLUNIGGLD G660l s6rm QU 2 6uo(h.

2 (HheWuI(p S GS6n(, HTeneT & UIUDEMMDS &6T60nL 6T6TLIS QLSHEIOULDSHES .

GE(R 6T60TLISH| SHLOLD 6TEIMILD, GO 6T60TMILD, HESTCIFII HlVLD 6T6aTMILD CILIT (MR 6T
S(HLD. CMLEGTNE, SMPEHGENE  sTetaulicd Heod &L LUGeug I, (hib
GLOWTESHLSEDE 616016 FapLUBaUGID NWLSHESSTGWD. G6WILLD LTS
6T60TLIG] L HGSLOUTN6L QMMIGHEL @G, SHCHMeR QUIITTEID HihidaNed CLUIFTeID
aNemm&w  BrHsemmesT  (WPmMMGW  HHlW  G6WIL LD, CFMDGEUILLD  6T63T
QIPRISLILLL6n Heobumed siMlwei@Bld QFUSmGLD. GauhGBr Qeverd, Gk
&0 9I&L, GFUBB], GILSLD, GEUNBSIWID 6T6ITLETT FRISGHTLGHSE6L L Suiled
Q@mHy QFETHSMTGLL. @euamTmIGIh  6160Im  QFTL  LELCLIT(HETSHM6TS
SHETDI).

I

@end LU QUMSHEG BTHMI, G BHSI, T6Tenar,GLlq, LOL6J), eIL_60), MLIKIFaLD
61601  QETOH&emeTL  Lwletu(hdSler]. @eueumm epedCleum@® — CFTELEISHEGLD
LeGUT(heMGemeT SLODCLMA HHEGIDSH. GHeTeLOFHMe  Gloenew BT L MIEh]
QL.Cuml, slemlp BHOIGSOHM G  SAmUNenesT 2 WITHHHTL  HLOF)
&6LEVEMMUITEDL “€(HSLOID LDIT6UOTEL 60T 6T60TMI QUM &H& Q&WISTI.
SyralLQmfisefes LPLELGHMESLD, H6VLINELEVTS Sl QILOTLAGETD, @evsH&Hul
QUENMLD, LGGuTLITL (B eued HAWIMMISSLD HI(HRIGF QFULLTS FHLODCLOMLA

QNOMRIGHMG| 6TETMTEL LOMSUITHTE].
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&) 69) 6UOT [H[T 6L & 61T

© N o v kWD
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SMIHIHUG SOV, UL 2005, Q&M USLILSLD, S([HEAFTLILeTeN.
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Abstract

One of the consequences of technological progress in the agricultural revolution has
been the release of many chemicals into the environment. Although various alternative pest
control methods have been available in recent years, the use of chemical pesticides,
insecticides, and fungicides is still the mainstay in modern agricultural practice. Fish are
very vulnerable to water pollution from the environment. Therefore, certain types of
pesticides can seriously impair the behavioural, physiological, and health state of fish, and
these pollutants, like insecticides, may seriously harm specific physiology and biochemical
processes. In this research, we aimed to observe the behaviour of Indian Major Carps when
exposed to a pesticide. The carps were collected from the Cauvery River at Tiruchirappalli
District and were subjected to 200 ppm of organochlorine pesticide Chlorpyrifos. Initial
screening identified the 200 ppm concentrations as the most effective, and therefore, they
were chosen for detailed reporting. During the experimental period, In the control aquaria,
the dissolved oxygen concentration remained relatively stable throughout the experimental
period, with no significant fluctuations observed. Conversely, in the aquaria exposed to 200
ppm chlorpyrifos, only minor variations in dissolved oxygen concentration were detected
over the course of the experiment, indicating no substantial impact on this parameter. we
observed significant changes in the fish's behaviour. Initially, the fishes appeared sluggish
and showed signs of reflex loss, air gulping, erratic swimming, mucus secretion, The
dissolved carbon dioxide, pH, and temperature exhibited varying results in both the control
and test aquaria. Significant differences were observed between the control and the aquaria
exposed to chlorpyrifos, with each parameter showing distinct trends during the
experimental period. scale loss, jerky movement, leaping out of water, and thick mucus
covering their bodies. All the chlorpyrifos-exposed fishes exhibited behavioural disabilities
and unfortunately, did not survive beyond the 6th day, unlike the control group. This study

highlighted the adverse effects of even small accumulations of pesticide and its residues on
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fishes, leading to changes in behaviour, accumulation in their bodies, and ultimately
resulting in mortality. Consumption of affected fish without discrimination can lead to
chronic disorders and have negative impacts on human health.

Keywords: Chlorpyrifos, Indian major carps, Behavioural pattern, water parameters

Introduction

General agricultural use of pesticides has been the release of a large number of
chemicals into the environment. It carries with it potential hazards to aquatic animals, birds,
and man besides direct exposure to toxic residues in food and indirectly to the environment.
The pesticide residues were found to cause impairment in the behavioural, and reproductive
system in aquatic animals. A common source of protein in diets across the nation is fish. In
India, about half of the population eats fish. It is quickly digested and a high source of
protein. In addition to being a wonderful source of vitamins and minerals, fish helps to
promote heart and brain health, reduce high blood pressure, prevent arterial plaque
development, and boost immunity. Unfortunately, a variety of factors are already
contaminating fish in India's freshwater habitat. One of the most well-known sources of
environmental contamination is pesticide use, which results in the evident pollution of the
aquatic environment by seeping into freshwater habitats through rainfall and flooding.
Pesticide residue accumulates in the soil and water, poisoning the biota and making its way
up the food chain. Because of their limited solubility and quick disintegration, these
insecticides have a short half-life in the water column, making it challenging to evaluate the
exposure of aquatic ecosystems to them. However, because these pesticides are extremely
hazardous to aquatic life, it is crucial to supervise their use. An organism may adapt to both
internal and external stimuli through behavior, which helps it meet the challenge of
surviving in a changing environment. Behavior that has been transposed is also the outcome
of environmental variable adaptations. As a result, behavior is a selective reaction that is
always changing because of direct interaction with the physiological, chemical, social, and
physical elements of the surroundings. Brewer and Little [7].
In this regard, it is necessary to study the effect of Chlorpyrifos on the behavioural changes
of Indian major craps, including loss of reflex, air gulping, erratic swimming, mucus
secretion, loss of scale, jerky movement, leaping out of the water, thick mucus covering over

the whole body and mortality rate.
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Material and Methods

Sample collection

Fingerlings of Indian Major Carps were collected from the Cauvery River at Tiruchirappalli,
Tamil Nadu, India during September 2023 and were brought to the laboratory at the
Research Department of Zoology, Seethalakshmi Ramaswami College, Tiruchirappalli using
oxygen filled polythene bags. The average weight of the fish is £7 g and a length of 11 cm

was recorded.
Acclimatization of Fish samples

Fishes were disinfected in sodium chloride and Potassium permanganate solution. For the
period of 15 days, the fishes are acclimatized in glass aquaria (43 x 20 x 23cm) containing
fresh tap water pH -7.2, Temperature 32° C, photo-period - 12 hours, with a sample size of
10 fishes. Every 12 hours, they were fed with a prepared feed of equal volume of rice bran
and oil cake as pellets. Routine cleaning of aquaria was done, one-third of the water was

replaced and the excretory waste and food debris were removed.
Chlorpyrifos

Chlorpyrifos is an organophosphate insecticide. The chemical formula of chlorpyrifos is
CoH11C13NO3PS (O, O-Diethyl O-(3,5,6-trichloropyridin-2-yl) phosphorothioate) and its
molecular weight is 350.57 gmol .

Test animal

In this study, ten fishes of Indian Major carp were assimilated in the volume of fifteen cubic
liter of tap water in an aquarium tank. The length and weight of the fishes were measured. A
randomly chosen concentration of 200 ppm of chlorpyrifos was added to the aquaria. The
experiment was conducted in triplicate. Each aquarium was monitored carefully to check the
behavioral changes and mortality. Dead fishes were removed from the aquarium. Water

quality parameters were maintained over the experimental period.
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Examination of water quality parameter

Throughout the experimental period, water quality parameters such as dissolved oxygen
(DO), dissolved carbon dioxide, pH, and temperature were examined. Dissolved oxygen was
determined by Winker's method; pH and temperature were measured by using Eutech

Instruments pH Tutor (made in Singapore) at systematic breaks.
Observation of external morphological deviations

During the experimental period, the external morphological changes were observed and
recorded carefully for every 24-hour interval. The external morphological pattern of
fingerlings such as swimming movement, appearance, gill, eyes, fin, etc. was observed at
one-hour intervals and recorded. The mortality of fingerlings was also observed, and the

information was registered.
Results and Discussion

Dissolved oxygen, carbon dioxide, temperature, and pH were recorded at regular
intervals. During the experimental period the behavioral changes and morphological defects
were observed. In the aquaria, the water was changed every 24-hour interval, in this

condition dissolved oxygen content fluctuated in both the control and test aquaria. (Fig. 1)

Dissolved Oxygen content of control and test aquaria
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Figure 1. Dissolved Oxygen of control and test aquaria of Experimental days
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In comparison to the 200ppm chlorpyrifos exposed tank, dissolved oxygen content was
inconsistent. The dissolved carbon dioxide of the control and test aquaria was unstable (Fig.

2).
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Figure 2. Dissolved Carbondi oxide content of control and test aquaria

The pH of the Control and test aquaria did not show any notable changes (Fig. 3).
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Figure 3. pH of control and test aquaria of Experimental days
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Temperature of control and test aquaria
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Figure 4. Temperature of control and test aquaria of Experimental days

Control and test aquaria were observed at every 2 hours in 10 hours of intervals
Chlorpyrifos exposed aquaria tank fishes exhibited irregular, erratic, rushing swimming
activities, loss of equilibrium, and sinking to the bottom (Plate B). In this study, fishes
exposed to chlorpyrifos cause mortality which is tabulated in Table 1 &Plate C, shows that
30% of fish mortality registered on 3™ day of exposure, followed by 40, 80 and 100

percentage of mortality on the 4™, 5™ and 6™ hours of exposure.

Plate A: Showing the Control aquaria — normal swimming pattern Plate B: Showing the erratic swimming of fish in test aquaria
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Table 1: Mortality percentage of Indian Major Carpsexposed to 100 ppm of
chlorpyrifos

Hours Control 100 ppm Chlorpyrifos
(percentage) | exposed (percentage)

Dayl |0 0

Day2 |0 0

Day3 |0 30

Day4 |0 40

Day5 |0 80

Day6 |0 100

The pesticide and its residues enter into various portals including gills, skin, and
gastrointestinal tract the contaminants reach into the blood and subsequently to different
organs or systems. Since Pesticides are known to modify the behaviour of animals when
exposed to toxic levels. Moustafa A. Abbassy et al. [8] stated that p,p-DDE, P-DDD, and
dieldrin pesticide residues in muscle, liver, and gills tissues of fish samples of Edko Lake in
Egypt. Residues of OCPs might pose health implications if fish were consumed fresh.
Accumulation of these persistent pesticides in body tissues because of consumption of

contaminated fish might lead to acute or chronic health effects.

Behavioural irregularity is accord with Ramesh Halappa and Muniswamy David [12]
in their research in Common carp fingerlings were exposed to different concentrations
(0.120 to 0.200 mg/L) of an organophosphate pesticide, chlorpyrifos (20% EC) for 96 h.
Fish in toxic media exhibited irregular, erratic, and darting swimming movements,
hyperexcitability, loss of equilibrium, and sinking to the bottom. This irregular behaviour
coincides with the current study which is tabulated in Table 2, at every 24-hour interval
under two hours of observation the control and chlorpyrifos-exposed aquaria have their
behavior notable and charted. The carp were found under stress, but mortality was
insignificant in both the sublethal concentrations. Caudal bending was the main
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morphological alteration during the exposure periods stated by Halappa and David
according to contemporary study were noted the damage and the bending caudal fin were
shown in Plate 3. The behavioural and morphological changes may be due to the inhibition

of acetylcholinesterase activity.

Table 2: Showing the selected behavior response of control and chloripyrifos-exposed

fishes
Experiment Behaviour 15t 2nd | 3 4t 5t 6t
Day |Day |Day |Day |Day | Day

Loss of reflex - - - - - -
Air gulping - - * * * *

Control aquaria | Erratic swimming - * * * * =

response Mucus secretion - - - - - -
Jerky movement - - - - - -
Leaping out of water * - - - - -
Thick mucous covering over | - - - - - -
the whole body
Loss of reflex - * *k *k *AKk Hokk
Air gulping - *x *x *x *xx o
Erratic swimming * i A *xx
Mucus secretion - - * * * ey

Test aquaria | Jerky movement * *k s ey —— s

response Leaping out of water * * *k * * *
Thick mucous covering over | - - - - * *
the whole body

in an h(-) not exhibited, * < below 5 times in an hour, ** < below 10 times in an hour, *** <
above 10 times hour. The current study in agree with Sameena Khan et al.,[13] concluded
that the behavioural and genotoxic alterations in common carp Cyprinus carpio could be
applied as possible biomarkers in risk assessment and monitoring programs for pesticide

contamination of aquatic ecosystems. They stated that induced behavioural toxicity in
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Cyprinus carpio such as a drop in swimming velocity reduced swimming activity, and
retarded opercular movements on exposure to chlorpyrifos and dimethoate. In addition, they
specified that behavioral changes may be caused by the changes in the nervous system
triggered directly or through metabolic or physiological activities. These effects are diverse

and known to differ at different concentrations.

Locomotion parameters are sensitive endpoints and useful biomarkers in behavioural
studies of freshwater toxicity, the applied bioassay could be a valuable tool in water quality
monitoring in connection with Eissa et al., [3], investigated the impact of exposure to
sublethal waterborne cadmium on locomotory parameters of three freshwater teleosts
fishes Cyprinus carpio, Australoheros facetum (sin. Cichlasoma facetum) and Astyanax
fasciatus, native to Pampean ecosystems in Argentina. Fish were exposed to cadmium
solution in the medium and evaluated the swimming activity and speed of the fish. The
cadmium metal provoked different responses of both parameters after 4—7 days of exposure.
They concluded that studied species differed in their susceptibility to the toxicant as well as

in their capacity to return to basal values.

Rao? made similar observations following RPR-V (a novel phosphorothionate
insecticide, 2-butenoic acid-3-[diethoxy phosphinothionyl] ethyl ester) exposure to
euryhaline fish, Oreochromis mossambicus. He concluded that an excess secretion of mucus
in fish forms a non-specific response against toxicants, thereby probably reducing the
toxicant contact. Mucus also forms a barrier between the body and the toxic medium, to
minimize its irritating effect, or to scavenge it through epidermal mucus. Hossain et al., [5],
findings were in harmony with the current results that they stated that the Fingerlings of
three Indian major carps, Catla catla, Labeo rohita, and Cirrhinus mrigala were exposed to
different concentrations of chlorpyrifos for a period of 96 h of the tested concentrations,
chlorpyrifos at a dose of 6.65 ppm, cadusafos at 2.0 ppm and diazinon at a dose of 8.40 ppm
or above induced 100% mortalities within 96 h of exposure. In addition, they stated that
pesticide-induced behavioural abnormalities included erratic movements, rapid operculum

activities, jumping of fish out of the test media, violent spasms, and convulsions.

Holmstedt, et al., [4] specified that Indian Major Carps exhibited irregular, erratic,
and darting swimming movements and loss of equilibrium followed by hanging vertically in
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water. The above symptoms may be due to inhibition of acetylcholinesterase (AChE)
activity leading to accumulation of acetylcholine (ACh) in cholinergic synapses ensuing
hyperstimulation. Since inhibition of AChE activity is a typical characteristic of
organophosphate compounds.

Katja et al., [6] concluded that the gulping of air may help to avoid contact with the toxic
medium and to ease respiratory stress which accords with the current study. The surfacing
phenomenon i.e., significant preference of upper layers in exposed groups may be due to

elevated demand for oxygen during the exposure periods.

According to Muralidharan et al. [9], the degree/rate of Organochlorine
accumulation in fish is largely influenced by their feeding habits. Organochlorine pesticides
are lipophilic and tend to accumulate in tissues with a high fat content that is characterized
by low turnover rates which was deliberated by Borrell & Aguilar [1]. Toxicity produces
histological and biochemical alterations in the organs of animals, these act as one kind of
stress, so the organisms can respond to it by developing the necessary potential to counteract
the toxicity stress which was discussed by Ogundiran et al., and Kamble SM et al., [10,15].
Dede [2] found a very low level of Oreochromis niloticus causes behavioural alterations,
external morphology changes, and mortality of fingerlings.

Hutton and colleagues [14] selected three widely used pyrethroid pesticides
(bifenthrin, cyfluthrin, and cyhalothrin) and subjected silverside embryos to each pesticide
for 96 hours at a concentration of one nanogram. The results showed that the fish exposed to
the pesticides at the larval stage exhibited hypoactive behavior, or decreased activity, which
may have contributed to their reduced foraging behavior compared to the control group in the
wild. In contrast, the fish in the second generation, who were not exposed to pesticides other
than through their parents, exhibited hyperactive behavior, behaving overstimulated and

swimming more than the control group.
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Conclusion

Our study investigated the behavioral response of Indian Major Carp to Chlorpyrifos
exposure significantly alters the behavioral patterns. The elusive variations were noted such
as reduced foraging activity and increased erratic swimming behavior, these effects became
more pronounced, with observable dysfunctions in swimming behaviour, opercular beating
rate, and surfacing behaviour have been documented as sensitive indicators of physiological
stress hyperactivity, erratic, undirected jerky swimming of fish with disruption of nervous
and muscular coordination. These findings have significant implications for the management
and regulation of Chlorpyrifos use in agricultural practices and highlight the importance of
implementing measures to minimize its impact on non-target species. Future research should
focus on elucidating the underlying mechanisms driving these behavioral changes and
assessing the long-term ecological consequences of Chlorpyrifos exposure on aquatic

communities.
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BEHAVIOR WITH REFERENCE TO TIRUCHIRAPPALLI DISTRICT
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Abstract

This study entitled “A study on impact of social media on online consumer buying
behaviour with reference to Tiruchirappalli district”. To understand the consumer buying
behaviour in the mobile telephony industry, to understand how consumer actually make
social media for buying decisions. The study is descriptive in nature. Primary data is
collected from direct sources using methods like surveys, interviews. The primary data for
this study was collected through structured questions from 30 respondents in Trichy. The
sampling technique used in this study is snowball sampling. Statistical tools used for data
analysis are percentage analysis and chi-square test. This study revealed that it helps to know
the positive and negative impact among customers and to give suggestion to the marketers.
Finally the study shows that social media has a great influence in the behaviour of the
consumers and those who received the information on social media to be of higher quality

and greater quantity than expectations were more satisfied overall.
Keywords: Social media, Consumer, Buying behaviour

Introduction

Social media has become an essential part of our daily lives, transforming the way
we communicate, share our experiences, and connect with others. However, its impact goes
beyond socializing as it has significantly influenced the way we shop. Online shopping has
become increasingly popular in recent years, and social media has played a crucial role in
this shift. As these platforms have grown in popularity, businesses have recognized their
potential to connect with customers and promote their products. This research explores the
complex and multifaceted impact of social media on consumer behavior in online
shopping, including the various factors that come into play.
Social media has become an essential tool for businesses looking to engage with consumers
and promote their products (Alalwan et al., 2017; Chaffey & Smith, 2017; Mangold &
Faulds, 2009). From Facebook and Instagram to Twitter and Pinterest, social media
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platforms provide businesses with a powerful way to reach their target audience and
connect with them on a personal level (Kaplan & Haenlein, 2010). In today's
digitallandscape, businesses rely heavily on social media to market their products and
services (Liang & Turban, 2011).

Moreover, social media allows businesses to create and share content that is specifically
tailored to their audience (Shen & Bissell, 2017). This means that businesses can create
engaging, relevant, and informative content that resonates with their target customers,
helping to build a loyal following and drive sales. By building a strong social media
presence and engaging with consumers on a personal level, businesses can establish
themselves as credible and trustworthy sources of information and build long-term
relationships with their customers. One of the key advantages of social media in online
shopping is the ability to personalize and target advertising. Social media platforms allow
businesses to gather data on consumers, including their preferences, demographics, and
browsing behavior. This data can be used to create highly personalized and targeted
advertising campaigns that resonate with consumers and drive sales. By leveraging this data,
businesses can deliver more relevant and meaningful advertising to their target audience,
leading to increased engagement and conversions. Social media platforms also provide
businesses with a way to engage with customers in real-time, gather feedback, and address
concerns quickly.Social media has had a profound impact on consumer behavior in online
shopping, and businesses have come to rely heavily on these platforms to connect with their
customers and drive sales. From building trust and credibility with consumers to providing
valuable feedback on products and services, social media offers businesses a range of
advantages that have helped to transform the way they market and sell their products.
However, with these advantages come challenges as well, and businesses must be prepared
to navigate the ever-changing landscape of social media in order to succeed in today's digital
marketplace. By understanding the impact of social media on consumer behavior and
developing effective social media strategies, businesses can build strong relationships with

their customers and drive long-term growth and success.

Literature Review
Lilima (2020) The research arguably the most fundamental unique element of social
media which influences consumer purchase behavior is the ability of social network

platforms to promote dual forms of communication between the user and the firm.
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Kirti (2019) The study shows that social networking sites shows different variety of goods
with new brands available in the market. They also provide information about the different
brands of different products. Social media sites provide lots of comments and feedback
about the desired products. As a result, the consumer gets the necessary information on the
different products of the different brands.

Gulzar and Magbool (2018) The researcher founds that Social media is about creating high
quality contents that are consumer relevant and as such more focused towards building
relationships between consumers and companies. Social media marketing has offered
consumers a tremendous amount of accessibility and transparency of relevant information.

Social media influences consumer mindsets and their intention to buy.

Putter (2017) This study examine the emerging focus of marketers is on the use of user
generated content that is created by consumers in response to specific brands and influences
the perception of other consumers. Factors that influence brand perception and intention to

buy include things like views of others posted demonstrated in social media posts.
Research Methodology
Research Design

Research design is a blueprint for conducting research aimed at answering the research
question. The design of the study is descriptive in nature.

Importance of the Study
This study helps to know the positive and negative impactson customers and to give
suggestions to marketers. The importance of the study is to understand consumer

buying behavior towards social media.

Objectives of the Study
» To study online consumer buying behavior and awareness on social media
to identify the online communities to share information ideas.
» To study the factor influencing consumers' buying behavior.

» To know the satisfaction level of consumers towards online buying behavior.
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Sampling Method
A convenient sampling method is used to collect the data from the respondents.
Limitations of the Study

» This study is limited to Tiruchirappalli hence it cannot be generalized.
» Consumers often change their preferences and responses in time and hence there is a
possibility of certain unreliable data.

> A limited number of respondents i.e., 30 surveys is confined for this study.
Data Analysis and Interpretation

Table 1: Demographic Profile

S.No Age Total Number Of Respondents
1 18-25 15
2 26-35 10
3 36-45 3
4 45 and above 2
Total 30

S.No Gender Total Number of Respondents
1 Male 17
2 Female 13
Total 30

S.No Marital status Total Number of Respondents
1 Married 20
2 Unmarried 10
Total 30

S.No Educational Qualification Total Number of Respondents
1 PG 12
2 UG 8
3 Diploma 4
4 HSC 6
Total 30

S.No Designation Total Number of Respondents
1 Student 7
2 Homemaker 12
3 Private employee 18
4 Government employee 3
Total 30
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S.No Annual income Total Number of Respondents
1 Rs. 1-3 lakhs 15
2 Rs. 3-5 lakhs 12
3 Rs. 5-10 lakhs 8
4 Above 10 lakhs 2
Total 30

Source: Primary Data
Interpretation

The above table shows that 15% of respondents fall under the age group 18-25, 17% of
respondents are male, 20% of respondents are married, 12% of respondents are post-
graduates, 18% of respondents are private employees, 15% of respondents are belongs to
annual income Rs.1-3 lakhs.

Hypothesis

HO- There is no significance difference between age and social media app
H1- There is a significance difference between age and social media app

Table 2: Test Statistics

Age Social Media
Chi-Square 8.600? 17.733°
Df 2 3
Asymp. Sig. 014 .000

a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 10.0.

b. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 7.5.

Interpretation

From the table, the p-value (.014) is less than a significant level (0.05) it accept the
alternative hypothesis and concludes that there is a significance difference between age and

social media.

Hypothesis

HO- There is nosignificance difference between low-price and trendy goods

H1- There is a significance difference between low-price and trendy goods
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Table 3: Test Statistics

Offer low price Trendy Goods
Chi-Square | 12.667% 16.667%
Df 4 4
ASYMP- 1 013 002
Sig.

a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 6.0.

Interpretation

From the table, the p-value (.013) is less than a significant level (0.05) it accepts the
alternative hypothesis and concludes that there is a significance difference between offering
low price and trendy goods.

Hypothesis

HO- There is no significance difference between educational qualification and product

information
H1- There is a significance difference between educational qualification and product

information

Table 4: Test Statistics

Educational Qualification |Product Information
Chi-Square 9.733% 11.667"
Df 3 4
Asymp. Sig. 021 .020

a. 0 cells (0.0%) have expected frequencies less than 5. The minimum

expected cell frequency is 7.5.
b. 0 cells (0.0%) have expected frequencies less than 5. The minimum

expected cell frequency is 6.0.

Interpretation

From the table, the p-value (.021) is less than a significant level (0.05) it accepts the

alternative hypothesis and concludes that there is significance difference between educational

qualification and product information.
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Hypothesis

HO- There is no significance difference between annual income and age
H1- There is a significance difference between annual income and age

Table 5: Test Statistics

Annual Income Age
Chi-Square 16.133? 8.600°
Df 3 2
Asymp. Sig. .001 .014

a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 7.5.
b. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 10.0.

Interpretation

From the table, the p-value (.001) is less than significant level (0.05) it accepts the alternative
hypothesis and concludes that there is significance difference between annual income and
age.

Hypothesis

HO- There is no significance difference between annual income and efficient transaction
H1- There is a significance difference between annual income and efficient transaction

Table 6: Test Statistics

Annual Income Efficient in Transaction
Chi-Square 16.133? 31.000P
Df 3 4
Asymp. Sig. .001 .000

a. 0 cells (0.0%) have expected frequencies less than 5. The minimum

expected cell frequency is 7.5.
b. 0 cells (0.0%) have expected frequencies less than 5. The minimum

expected cell frequency is 6.0.

Interpretation

From the table the p-value (.000) is less than the significant level (0.05) it accept the
alternative hypothesis and concludes that there is significance difference between annual

income and efficient transaction
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Hypothesis

HO- There is no significance difference between annual income and offers and discounts
H1- There is a significance difference between annual income and offers and discounts

Table 7: Test Statistics

Annual Income | Offers and discounts
Chi-Square 16.133? 12.333°
Df 3 4
Asymp. Sig. .001 015

a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 7.5.
b. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 6.0.

Interpretation

From the table the p-value (.001) is less than the significant level (0.05) it accept the

alternative hypothesis and concludes that there is significance difference between annual
income and offers and discounts.

Hypothesis

HO- There is no significance difference between time-saving and quick deliver

H1- There is a significance difference between time-saving and quick deliver

Table 8: Test Statistics

Time Saving ‘ Quick delivery
Chi-Square 27.6672 17.6672
Df 4 4
Asymp. Sig. .000 .001
a. 0 cells (0.0%) have expected frequencies less than 5. The minimum
expected cell frequency is 6.0.

Interpretation

From the table the p-value (.001) is less than significant level (0.05) it accepts the alternative
hypothesis and concludes that there is significance difference between timesaving and quick

deliver
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Hypothesis

HO- There is no significance difference between quick delivery and buying from the shop

H1- There is a significance difference between quick delivery and buying from shop

Table 9: Test Statistics

Quick Deliver |Buy from Shop
Chi-Square 17.667° 9.733°
Df 4 3
Asymp. Sig. .001 021

a. 0 cells (0.0%) have expected frequencies less than 5. The minimum
expected cell frequency is 6.0.
b. 0 cells (0.0%) have expected frequencies less than 5. The minimum
expected cell frequency is 7.5.

Interpretation

From the table, the p-value (.021) is less than significant level (0.05) it accepts the alternative
hypothesis and concludes that there is significance difference between quick delivery and buy
from the shop

Hypothesis

HO- There is no significance difference between designation and social media

H1- There is a significance difference between designation and social media

Table 10 : Test Statistics

Designation | Socialmedia
Chi-Square 11.0672 17.733%
Df 3 3
Asymp. Sig. 011 .000

a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 7.5.

Interpretation

From the table the p-value (.000) is less than significant level (0.05) it accepts the alternative

hypothesis and concludes that there is significance difference between designation and social

media.
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Hypothesis
HO- There is no significance difference between efficient in transactions and easily located

H1- There is a significance difference efficient in transactions and easily located

Table 11: Test Statistics

Efficient in Transaction Easily Located
Chi-Square 31.0002 33.6672
Df 4 4
Asymp. Sig. .000 .000
a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 6.0.

Interpretation

From the table the p-value (.000) is less than significant level (0.05) it accepts the alternative
hypothesis and concludes that there is significance difference in efficient in transactions and

easily located

Conclusion

The overall conclusion of the study is that social media drives consumers’ intention to
buy. However, there is a need to enhance the social media campaign to stimulate consumers’
interest using the correct social media variables. The study concludes that the most engaging
social media variable is social media word of mouth. Viral communication on social
networks circulates faster and is more believable than information generated by the company.
The study concludes that company-generated content negatively affects consumer intention.
Therefore, mobile telecom companies shouldminimize their generated posts and promote
user-created posts and sponsored word-of-mouth marketing. The study also concludes that
social media platforms in themselves do not drive intended purchase behavior. Therefore,
companies may run social media campaigns on any social platform. The major weakness of
the study was that the model used was never empirically tested before. Upon a successful test
in this study, we recommend future researchers to further test the model in different
environments to enhance its robustness. Future researchers may also consider adding the
influence of the mediating effect of age and gender on social media marketing and purchase

behavior.
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SMART HOME AUTOMATION SYSTEM USING INTERNET OF THINGS
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Abstract

Smart Home Automation system using Internet of things has an architecture which
includes remote servers with sensors. The servers are located on the cloud, which can manage
any number of sensors at the same time. This paper outline about the working of various
sensors which is used to automate the smart home, that minimize the human work and reduce
the utilization of the power resources. It also gives the clear explanation about the various
working aspects of the sensors and other IOT devices. IOT devices are pieces of hardware
components such as sensors, gadgets, appliances and machines, that are programmed for
certain applications. This process can transmit the data over the internet or other networks.
Network, it a multiple devices are interconnected to each other in order to make a
communication over the internet or any other network. Smart devices in our home are
connected together and they are controlled by a master home automation controller, which is
also referred as smart home hub. IOT based Smart home automation mostly works on with
wireless communication protocol. This paper lists the most notable and apparent advantage of
IOT.

Keywords: Sensors, Gadgets, Smart Home, Motion Capture, Network,

Data Transmission.
I. Introduction
An Intelligent House

An intelligent house always keeps you in the stay informed and in control of
everything happening in and around our home, whether we are in the kitchen or across the
world [1]. All the smart devices in the home are connected together and they are controlled
by a master home automation controller, which is referred as the smart home hub. Hub is the
hardware device that acts as the major central point of the smart home system. The devices

can process, senses the data and communicate wirelessly.
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Sensors

Sensors are used for sensing things and the devices acts as the detection device. A
device that provides a usable output in response to a specified measurement. The output of

the sensor is a signal which is converted to a human readable form.

Sensor Processor

Figure 1. Data Processing Method of the Sensors
Il. Cloud Based Networking

Cloud based networking involves storage and maintenance of data over the Internet location.
The user has flexibility to access the data from any location of the world. Real time

monitoring and notification is one of the key features of IOT based automation.

Weather

Wi-Fi

Air
Conditioning

CccTv
o
i ~
Lighting

Mobile Access

Figure 2. Smart Home Automation System
I11. Sensors - The loT Hardware

Sensors help us to create a smart home, the basic sensors that make a home as a automated

home.

206



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

a) Fire Detection: Fire is the number one cause of property damage. Fire detection
sensors detect smoke and harmful gases and monitor the overall air quality in the
home.

b) Open and Close Door Sensors : This kind of sensors will let us to know when
people are entering and learning the house and even turn lights on and off as doors are
opened and closed.

¢) Video Doorbell: The Video doorbell is a theft Deterrent sensor. This device allows
you to see who is at our door from our smart phone.

d) Motion Sensors: It detects motion and movements in our home. It stands as a guard
for our home. Motion sensors can be connected to smart cameras, where it can
automatically capture or activate the footage of Intruders. Motion sensors will
instantaneously notify the user through E-mail, SMS, Calls or App Notifications. It
detects unwanted motion or intrusion, and the user is alerted through the Applications
[2]. User can quickly turn on the IOT based home security smart camera to check the

status of the unwanted motion from any location around the world.

Figure 3. Motion Sensors

V. HUB

Hub is a gateway; network hardware device for connecting multiple networking devices
together and making them act a single network segment. It acts as the major central point of
the smart home system. Intercom hub is common connection point, which is known as

network hub.

The device data transmission that is connected to hub can process, senses and communicate
wirelessly [3]. Hub is used to receive the input and communicates the output to the network
located over the Internet. It transfers the signals to the target sensor and the desired action

takes place, new status data is uploaded in the cloud networks.
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a) Intercom-HUB

A sensor has been installed to create a smart home. It should be managed from one location
and that is our HUB. The smart home hub and intercom system allows us to access all the
sensors via our smart phone [4]. IOT Sensors can use wireless technology such as the
Bluetooth, Zig Bee, Wifi and Z-wave for the data communication.

7 R V-

zighee

Figure 4. Wireless technologies for Data Communication

Bluetooth : Bluetooth is a short range wireless technology standard that is used for
exchanging of data.

Zig Bee : Zonal Inter Communication Global Standard. It is a standard based wireless

technology. Zig bee protocol supports the mesh network structure.

Wifi : Wireless fidelity, It belongs to the family of wireless network protocol. It helps the
users to connect to the internet wirelessly with the help of Wifi router. It is a technology

that connects devices to the internet using radio frequency.

Z — Wave: Z Wave is a wireless communication protocol used primarily for residential
and commercial building automation. It is primarily used in smart home network,

allowing smart devices to connect and exchange data.
b) Smart Lighting

Smart lighting allows us to turn ON/OFF the entire house when the person is leaving or

arriving.
¢) Smart Home CCTV and Smart Home Camera

Smart camera is designed to monitor and record activities in and around the home. [5]. These
camera are connected to our home’s wireless network, allowing us to access them remotely
through our smart phone, tablet or computer. Smart home Closed circuit television is known
as Video surveillance closed circuits means broadcasts are limited to a selected group of

monitor.
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Surveillance cameras are designed to monitor our homes to warn us in the event of an
incident or intrusion [6]. It is mostly dedicated to the detection of intrusions and being able to

detect and prevent burglaries.

Smart security camera features: Remote Video monitoring, Two way audio communication,
Motion detection alerts, Smart recording and playback, Starlight — low light performance,

Advanced Video Analytics, Long range infra red night vision.

9,

Figure 5. Smart Camera
How the smart security camera works?

IOT based home security smart camera to check the status of the unwanted motion from any
location around the world. Surveillance cameras are designed to monitor our homes to warn
us in the event of an incident or intrusion. It is mostly dedicated to the detection of intrusions

and being able to detect and prevent burglaries.

Smart home cameras store the images on the SD card that is inserted directly into the camera.
Wifi cameras usually send the video footage directly to a cloud, Footage is even send to the

smart phone or tablet.

Benefits of smart home CCTV: Smart home security system offers 24/7 protection which
protects our belongings. This IOT device monitors more than any other real time devices. It
saves money and integrated well home automation and we can access our security camera

from any part of the world.
d) Smart Lock

A smart lock is an electro mechanical lock that is designed to perform locking and unlocking
operation on a door via an electronic keypad, biometric sensors, access card, Bluetooth or

Wifi from a registered mobile device [7] .Smart locks with built in connectivity of 10T
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devices allow you to lock and unlock our front door remotely, using an App and it can be also
paired with smart home security systems. Digital lock comes with fingerprint sensors, RFID
cards Radio frequency ldentification refers to a wireless system comprised to RFID tags and
RFID reader, Personal Identification Number —PIN, and One time password-OTP. In addition
to this smart lock, smart door has been modeled with 10T, in future our door can be unlocked

with facial recognition.

v : e

G ¥
|

Figure 6. Smart Lock Using the Finger Print
e) Smart Door

The doors of our future will not need keys. To unlock our house, the smart door can use facial
recognition. We can trigger consecutive reactions of other devices in our home, such as light
switching, fan and television can be turned ON [8]. These are all possible with the

configuration of the connectivity in the smart door.
f) Smart Doorbells

The Smart door bells camera gives us a clear view of who is outside of our door. ARLO
ESSENTIAL VIDEO DOORBELL can capture the view of 180° of our front side view and
records the video footage up to 5Sminutes in length [9]. It is a IOT device that is very strong in

distinguishing between the people, animals and packages.

Figure 7. Smart Doorbells
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g) Smart Speakers

Smart Speakers will play any kind of music which we want to listen, anytime, with a simple
voice command. In addition to this feature we can listen to audio books, play games or ask
alexa or google to tell you a joke. The three best smart speakers are Amazon’s Alexa, Google

Assistant and Apple’s Siri.

Figure 8. Smart Speakers
h) Smart Home Devices

In addition to the above mentioned devices, the well modified devices are present in the real
world market to make our home more automated and very secured [10]. The top internet of
things devices are Google Home Voice controller, Amazon Dash Button, Amazon echo voice
controller, Philips Hue Hue go, August Doorbell Cam, August Smart Lock, Canary, Nest
smoke alarm, Mr Coffee Smart coffee marker, Google Nest is a line of smart home products
including smart speakers, smart displays, streaming devices, thermostats, smoke detectors,

routers and security systems which includes smart door bells, smart locks and smart cameras.
V. Conclusion

We conclude this paper by highlighting the various aspects of the 10T devices. 10T
devices have been taken the place of traditional devices and entered in all the spheres of our
lives from home to real time environment. IOT devices are purely integrated with high
definition technology, which helps us to communicate or interact over the internet and also it
can be manager and controlled remotely from any part of the globe. This paper gives a brief
knowledge about the Internet of Things, 10T based home automation system mostly works
with the wireless communication protocol. Protocol is defined as a set of rules and
regulations that should be followed during implementation of network establishment in the
automation of smart home. We say that Internet of things devices to take over the whole
world in the upcoming future. Internet of things technologies will penetrate almost all spheres
of our daily life and make our lives more comfortable and protected.
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AN ANALYSIS OF CUSTOMER SATISFACTION TOWARDS ONLINE SHOPPING
IN TIRUCHIRAPPALLI CITY

K. Kousalya
Department of Commerce, Seethalakshmi Ramaswami College, Tirchirappalli.

Abstract

In the time of globalization, electronic promotion is an extraordinary insurgency.
Over the final decade greatest trade organizations are running with mechanical alter. Online
shopping or promoting is the utilization of innovation (i.e., computer) for way better
showcasing execution. Retailers are formulating procedures to meet the requests of online
customers; they are active in considering shopper behavior in the field of online shopping, to
see the customer demeanors towards online shopping. Subsequently, have too chosen to
consider consumer’s demeanors towards online shopping and particularly examine the

variables affecting buyers to shop online.
Keywords: Customer Satisfaction, Customer Behavior, Online Shopping.
Introduction

Online shopping makes it possible for customers to buy products, services, etc. It
describes the act of making instantaneous, direct purchases from online vendors without the
need for mediocre service. The act of buying products and services from retailers online is
known as online shopping. Since the advent of the World Wide Web, retailers have attempted
to offer their goods to customers online. Customers can shop while seated in front of their
computers and visit online retailers from the comfort of their homes.

Online retailers sell a wide variety of goods to consumers. Nearly anything is
available for purchase from businesses who sell goods online. An extensive selection of
hundreds of products, including books, clothes, appliances, toys, hardware, software, and
health insurance, are available for purchase from online retailers. Because it's convenient, a
lot of individuals choose to shop online. It explores countless options and even finds things
that aren't sold in stores when we shop online.

Online shopping removes the necessity of rummaging through a store's inventory,
carrying large purchases like shirts, belts, shoes and pants under one arm. The main idea
behind the program is to enable online shopping for clients and to let them browse the store

and select the products and items they want. The product statistics are stores at the server
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facet (shop). The clients and the things are shipped to the deal with information submitted
through them is handled by the server. The application is initially divided into modules for
customers who wish to purchase articles. The second is for the storekeepers who maintain

and update the documentation regarding the items and the customers’.

Objectives of the study
» To assess the overall level of customer satisfaction.
» To identify the factors influencing customer satisfaction.
» To evaluate the customers’ perception of online shopping.

» To explore the challenges faced by online shopping.
Importance of the study

Customer satisfaction has been recognized as an important element that drives the
customer retention and loyalty. Creating happy customers is difficult especially in the online
environment an environment where interaction between company personnel and the customer
is minimal. Customer satisfaction is critical to establishing long-term client relationships and
maintaining profitability, so understanding the factors leading to a satisfied customer is of the
utmost importance. For this reason, this study examines customer satisfaction with different

dimensions of service quality in online shopping.
Data Collection

> Both primary and secondary data can be adopted in thisstudy in order to collect the
most accurate information.
» Primary data gathered using the questionnaires. Secondary data were collected

through books, journals and websites.
Research Design

The research design is a logical and systematic plan prepared for directing a research

study. The convenience sampling techniques were adopted for this study.
Limitations of the Study

» The study is confined to Tiruchirappalli city only.

» The study is based on the customer behaviors of online shopping.
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Review of Literature

Chen and Dubinsky 2019, Everybody makes comparable assertions. The lists of factors that
influence a customer's inclination to shop in physical stores and online don't seem to differ all
that much. However, people's sensitivity to each element can differ greatly in virtual markets.
Depending on whether a customer is buying online or in-store, there might be significant
differences in price sensitivity, brand relevance, and the kinds of possibilities that are

investigated.

Kwak Miyazaki and Fernandez 2018, Higher educated individuals typically have more
power over the entire purchasing process and are more likely to make tighter demands due to

their enhanced knowledge and self-confidence.

Emmanouilides and Hammond 2018, It is not very possible to forecast someone's
likelihood of making an online purchase based on their demographics. The consumer's
lifestyle, including whether or not he is connected, and any time restraints, also play a big
part. The capacity for risk-taking is also essential. Customers who shop online are more prone
to take chances. Consumers who shop online for cheaper prices but resist this because they
want to fully benefit from the environment's informative advantages because they are worried

about their personal information being compromised.

Andrews and Currim 2018, A customer's understanding, degree of trust, and preference for
the convenience and financial benefit of online buying over alternative options all influence

how they view the advantages and disadvantages of this arrangement.

Rao et al., 2016, Understanding whether or not buyers wind up making a purchase in an
online marketplace depends on figuring out their pre-purchase intents. One area of research
on online consumer behaviour is the examination of the variables that influence these
choices. Among the factors examined are transaction security, supplier quality, pricing
considerations, information and service quality, system quality, privacy and security risks,

trust, the enjoyment of online shopping, and the perceived quality of the products.

Teo et al., 2017, It is still very likely that more research will be done to fully understand all
the factors impacting consumers' pre-purchase intentions. Comet's head of direct channels,

Simon Righby, explains: "Our goal is to satisfy the needs of as many customers as possible.

We can better serve our customers if we conduct daily study into their interests and
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behaviour. We are thus able to offer a range of goods and services, as well as fundamental

degrees of assurance.

Emarketer 2015, Reviewed research that showed that the Internet was more influential than
offline media on the purchase of consumer electronics, but not on the purchase of clothing,
beauty products, or home improvement products. The practice of buying and selling goods
and services has been revolutionized by internet marketing. It has simplified and streamlined

the shopping experience in many ways.

Data Analysis and Interpretation

Table 1: Demographic Profile of the Respondents

Factors Category No. of Respondents | Percentage
(%)
Gender Male 40 40
Female 60 60
Below 20 years 25 25
Age 21 - 30 years 35 35
31 - 40 years 22 22
Above 40 years 18 18
Village 20 20
Location Town 30 30
City 50 50
Student 40 40
Profession Business 25 25
Professional 25 25
Service 10 10
Higher Secondary 10 10
Educational Graduate 50 50
Post Graduate 35 35
Iliterate 05 05
Family status Nuclear family 62 62
Joint family 38 38
Below Rs. 10,000 20 20
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Rs.10,001to Rs. 20,000 | 25 25
Monthly Income Rs.20,001 to Rs. 30,000 | 35 35
Above Rs. 30,000 20 20
Flipkart.com 40 40
Onlineshopping Amazon.com 30 30
websites Myntra.com 12 12
Snapdeal.com 10 10
Olx.com 08 08
Online Advertisement 60 60
Offline Advertisement | 07 07
Sources of awareness Friends 23 13
Newspaper 04 04
Television 06 06
Electronics 15 15
Mobiles 21 21
Computer 04 04
Home appliances 10 10
Games 02 02
Garments 04 04
Product purchased Footwear 07 07
Watches 08 08
Jewels 02 02
Men’s Accessories 11 11
Women’s Accessories 10 10
Baby care 02 02
Books 04 04
Time saving 40 40
Information Availability | 10 10
Preference Less Stress 05 05
Less Expensive 20 20
Best Offers 10 10
Service Quality 15 15
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Daily 10 10
Frequency of Purchase | Weekly 19 19
Monthly 51 51
Yearly 20 20
Credit cards 20 20
Mode of Payment Debit cards 20 20
Online bank transfer 10 10
Cash on delivery 50 50

Source: Primary Data

Interpretation

From the above table, it is interpreted that majority 60% of the respondents are

female, 35% percentage of the respondents are falling under the category of below 21 - 30

years age group, 50% percentage of the respondents are falling under the category of City

location, 40% of the respondents are in students, 50% of the respondents are Graduate level,

62% of the respondents are belonging to nuclear family, 35% of the respondents are earning
the monthly income Rs. 20,001 to Rs. 30,000 only, 40% of the respondents visited

Flipkart.com,60% of the respondents get awareness about websites through online

advertisement and 21% of the respondents purchased Mobiles via online channels.

Table 2: Level of Satisfaction of the Respondents

Factors Opinion No. of | Percentage
Respondents (%)
Strongly Disagree 06 06
Choice of availability of | Disagree 04 04
products Neither ~ Agree  nor | 26 26
Disagree
StronglyAgree 54 54
Agree 10 10
Product Rating 26 26
Facts consider before online | Product Review 40 40
Shopping Advise for offline store 04 04
Comparison of price 20 20
Referred by friends 10 10
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Detailed information about | Strongly Disagree 02 2
the product Disagree 08 08
Neither Agree nor | 22 22
Disagree
Strongly Agree 20 20
Agree 48 48
Strongly Disagree 01 01
Easy to choose and make | Disagree 09 09
comparison ~ with  other | Neither ~ Agree  nor | 30 30
products Disagree
Strongly Agree 10 10
Agree 50 50
Strongly Disagree 02 02
Disagree 02 02
Quality of information | Neither ~ Agree nor | 30 30
provided in online shopping | Disagree
Strongly Agree 18 18
Agree 48 48
Strongly Disagree 06 06
Disagree 02 02
Website layout helps in | Neither =~ Agree  nor | 24 24
searching the products | Disagree
easily Strongly Agree 18 18
Agree 50 50
Strongly Disagree 08 08
Disagree 14 14
Safe and secure with online | Neither ~ Agree  nor | 26 26
shopping Disagree
Strongly Agree 40 40
Agree 12 12

Source: Primary Data
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Interpretation

From the above table, it is interpreted thatmajority 54% of the respondents Strongly
Agree with the choice of products available in Online shopping, 48% of the respondents
Agree with the detailed information about the products in Online shopping,50% of the
respondents Agree with the easy to choose and make comparison with other products,48% of
the respondents Agree with the Quality of Information provided inonline shopping, 50% of
the respondents Agree with the Website layout helps in searching the products easily and
40% of the respondents Strongly Agree with the Safe and secure with online shopping.

Table 3: Problems faced by the Respondents while Online Shopping

S. No. | Problems No. of Respondents | Percentage (%0)
1 The product did not arrive at all 08 08
2 The product arrived in a damaged | 16 16
condition
3 The wrong product was sent 08 08
4 Not quality goods & services 14 14
5 Others 04 04
6 None of these 50 50

Source: Primary Data
Interpretation

From the above table,indicates thatmajority 50% of the respondents did not face any
of the problems in online shopping.

Findings
» Majority 60% of the respondents are female

» 35% percentage of the respondents are falling under the category of below 21 - 30
years age group

50% percentage of the respondents are falling under the category of City location
It is disclosed that majority 40% of the respondents are students
Majority 50% of the respondents are Graduate level

Majority 62% of the respondents are belonging to nuclear family

YV V Vv V V

Majority 35% of the respondents are earning the monthly income Rs. 20,001 to Rs.
30,000 only
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YV V VYV V¥V

>

Majority 40% of the respondents visited Flipkart.com.

Majority 60% of the respondents get awareness about websites through online
advertisement

Majority 21% of the respondents purchased Mobiles via online channels
Majority 40% of the respondents Prefer online shopping for time saving
Majority 51 % of the respondents make purchase on Online Shopping Monthly

Majority 50 % of the respondents make payment through Cash on delivery in online
shopping

Majority 54% of the respondents Strongly Agree with the choice of products
available in Online shopping

Majority 48% of the respondents Agree with the detailed information about the
products in Online shopping

Majority 50% of the respondents Agree with the easy to choose and make comparison
with other products in Online shopping

Majority 48% of the respondents Agree with the Quality of Information provided in
Online shopping

Majority 50% of the respondents Agree with the Website layout helps in searching
the products easily

Majority 40% of the respondents Strongly Agree with the Safe and secure with online
shopping

Majority 50% of the respondents did not face any of the problems in online shopping

Suggestions

Online shopping is becoming more popular day by day with the increase in the usage of

World Wide Web known as www. The customer's need for online selling has become

challenge for marketers. The consumer's attitudes towards online shopping, making

improvement in the factors that influence consumers to shop online and working on factors

that affect consumers to shop online will help marketers to gain the competitive advantage

over others.

Conclusion

Online shopping has truly revolutionized and influenced our society as a whole. This

use of knowledge has opened new doors and opportunities that enable for a more suitable
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lifestyle today. Variation, quick service and reduced prices were three significant ways in
which online shopping influenced people from all over the world. However, this concept of
online shopping led to the potentials of fraud and privacy conflicts. It has shown that it is
possible for criminals to use the system and access personal information.

Today with the latest features of skill, measures are being taken in order to stop hackers
and criminals from unsuitably accessing private databases.Through privacy and security
policies, website creators are doing their best to put an end to this immoral practice. By doing
so, society will stay to depend upon online shopping, which will allow it to remain a

wonderful success in the future.
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REAL TIME WATER QUALITY MONITORING SYSTEM USING IOT

S.Sakthidevi
PG Department of Electronics, Seethalakshmi Ramaswami College, Tiruchirappalli.

Abstract

Water pollution is one of the main threats in recent times. The polluted
water can cause various diseases to humans and animals, which in turn affects the
ecosystem. If water pollution is detected in an early stage, suitable measures can be
taken and critical situations can be avoided. To make certain the supply of pure
water, the quality of the water should be examined in real-time. Smart solutions for
monitoring of water pollution are getting more and more significant these days
with innovation in sensors, communication and Internet of Things (IOT)
technology.[1]

This paper proposes a cost effective and efficient IoT based smart water
quality monitoring systemwhich monitors the quality parameters uninterruptedly.
The developed model is tested with three water samples and the parameters are
transmitted to the cloud server for further action. The conventional method of
testing water quality is to gather samples of water manually and send to the lab to
test and analyze. It is time consuming, wastage of man power, and not economical.
The water quality measuring system that | have implemented to check the quality
of water in real time through various sensors (one for each parameter: pH,
turbidity, temperature) to measure the quality of water. Turbidity is a one which
indicate the presence of Pathogens, absorbs the pollutants such as nutrients, metals
and organic compounds. Turbidity level changes daily. Regular monitoring is
necessary. Turbidity sensors are used to measure water quality in a variety of
settings, including drinking water treatment plants, industrial wastewater treatment
plants, and private water supplies.

The ESP32 module in the system transfers data collected by the sensors to
the microcontroller wirelessly, and an 10T technology transfers wirelessly the data
further from the microcontroller to the smart phone/PC. In this paper, a detailed
review of the latest work implemented in the arena of smart water pollution
monitoring system is presented.

Keywords: 10T, The ESP32 module, deteriorated, Ubi dots Cloud Service.
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Introduction

Water is one of the most essential natural resource that has been gifted to
the mankind. But the rapid development of the society and numerous human
activities speeded up the contamination and deteriorated the water resources. For
above water quality monitoring is necessary to identify any changes in water
quality parameters from time-to-time to make sure its safety in real time [2]. The
three main categories of Water Quality parameters are Physical, Chemical and
Biological. The Physical parameter includes Temperature and Turbidity. Chemical
Parmeter include Acidity, Alkalinity. Biological Parameter include bacteria,

nutrients etc.[3].

Among the above parameters, Turbidity, Acidity and Alkalinity and
temperature are analyzed using the sensors in this paper. There are lot of challenges
and limitations in water quality sensors. Even though, there are certain challenges
by proper routine maintenance, we can keep the sensors in working condition. The
necessity for 10T technology is to indicate the turbidity level of water to CPSB and
through which to other monitoring stations indicate the muddy level contamination
of water (Turbidity checking) , thus avoids the water pollution supplied to all the
stations. To lessen the water related illnesses and prevent water contamination, we
need to quantify water parameters, for example, pH, Turbidity, Temperature,
Dissolved Oxygen, Salinity. For exact observing of water quality, we built up an
loT based water quality measurement system which is low cost and
sustainable[4][5]. The Central Pollution Control Board (CPCB) has established a
series ofmonitoring stations on water bodies across the country which monitor the
water quality either monthly or yearly basis. This is done to ensure that the water
quality is being maintained or restored at desired level. It is important that it is

monitored on regular basis.

Water quality monitoring helps in evaluating the nature and extent of pollution
control required, and effectiveness of pollution control measures. All the stations
will operate in real time and central station can access data from any of the above
stations using GPRS/GSM or 3G cellular services. State pollution boards and
CPCB zonal offices can also access data from central station. Large amount of data
can help to take right decisions and also to implement intime accordingly.

224



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

Proposed System

Nowadays, water quality monitoring in real time faces challenges because
of global warming limited water resources, growing population, etc. Pure water has
7pH value, less than 7pH has acidic, more than 7pH has alkaline. The range of pH
is 0-14. For drinking purpose it should be 6.5-8.5pH. Turbidity measures the large
number of suspended particles in water that isinvisible. Higher the turbidity higher
the risk of diarrhea, cholera, etc. Lower the turbidity the water is clean.
Temperature sensor measures how the water is, hot or cold. Flow sensor measures
the flow of water through flow sensor. Figure-1 shows the block diagram of the

system.

Ledb
Display
) PH sensor

& " ESP 32 module

Humidity
Temp T/o unit || Serial Port | T* | Sensor
Sensor

Turbidity Power
Sensor SUPPlY
Ubidot Cloud Net connectivity

Figure 1: Block Diagram of Proposed System

In this proposed block diagram several sensors (temperature, pH, turbidity,
DHT(11) is connected to ESP32 controller. The core controller is accessing the
sensor values and process them to transfer the data through internet. ESP32 is used
as a core controller. The sensor data can be viewed on the internet Wi-Fi system in
Ubi dots Cloud Service.
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ESP32 Microcontroller

The ESP32 is a series of low-cost and low-power System on a Chip
(SoC) microcontroller developed by Express if that include Wi-Fi and Bluetooth
wireless capabilities and dual-core processor. The ESP32 is successor of ESP8266,
loaded with lots of new features. The ESP32 series employs  either a Tensilica
Xtensa  LX6  microprocessor  in both dual-core and single core
variations, but Xtensa LX7 dual-core microprocessor or a single core RIVSC
microprocessor includes built-in antenna switches, RF balun, power amplifier, low-
noise receive amplifier, filters, and power-management modules. Figure-2 and
Figure-3 shows the functional block diagrams of WiFi and Bluetooth module of
ESP32 Microcontroller.

ESP32 DEVKIT V1 - DOIT

version with 30 GPIOs

® F I I‘H &

LEN | L | GPI023 | [VsPIMOSI
RTC GPI0O) Sensor VP || ADCLCHO | GPIO36 3 GPI022 | I2cscL
CRICGHDR ) Seor ) A0 GRS Y cror ) (wsron
O GPIO3 || UARTORX
G ) (TECSOA
GPI019 | (VSPIMISO
GPlO18 | [Vspicik )
GPIOS | VsPICSD
GPIO17 || UART2TX
GPIOLG ) VAR 2Rx]
GPIO4 || ADC2CHO || TOUCHO | | RTC.GROI0 |
"6pl02 | [Aoc2c2 |[(ToucHz | [TRIC @012 )
GPIO15 | (Ancz cHa | TOUGH3 | HsPicso | (RIC 6o |
GND

ESP-WROOM-32

([RTC_GPioa ) AbC CHé | GPI34

RIC GPI05 ) ADC1CH? | GPIO3S

((RTC_GPio9 | ("ToucHd [ Aoca che | GPI032 |
((RTC_GPI08 ) ("ToucH8 ) Aoct cHs [ GPI033

[ RTC_GPIOG || DAC |[ADC2CH8 | GPIO25

(RTC 607 ) (bAc2 ) (Aocacho | (Gpio2s | G
(RC.GPow | (“Touckn | (Aocachr | [Gpioz7 |
(CRc.Gpot6 | HSPICuK ) (TToucHs ) (Aoca ¢ ) GPI014 | |
([RIE G015 ) Hsp1 iso ) ("oueis ) (Aocacrs | GPiot2 | B
RICGROT4 | HSPIMOS! | ("TOUCHA | (Acz cha | GPIO13 | |9

Figure 2: Esp32 Wi-Fi & Bluetooth Block Diagram
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Espressif ESP32 Wi-Fi & Bluetooth Microcontroller — Function Block Diagram
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Inclu in | -D4 system-in-package module
( RF receive ] st controller * packed
' /
( Clock generator ] Peripheral SPI
Wi-Fi Wi-Fi interfaces Serial Peripheral Interface
( RF transmit ] baseband MAC

1’C 1S
Inter-Integrated Circuit Inter-IC Sound

-

Cryptographic hardware acceleration Core and memory
[ RSA J [ SHA J [ Xtensa LX6 microprocessor J
Rivest-Shamir-Adleman FIPS PUB 180-4 32-bit; dual-core or single-core

[ I )
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Power management unit Co-processor memory Digitalto- analng converter Successive appmx ana\og -to-digital conv.

Figure 3: ESP32 Wi-Fi & Bluetooth Microcontroller — Functional Block Diagram

ESP-WROOM-32
ANTENNA

CP2102

VOLTAGE REGULATOR

RESET/EN

Figure 5: ESP32 board
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It comes with a micro USB interface for connecting the board and
computerto upload code or apply power. It uses the CP2102 chip (USB to UART)
to communicate with computer via a COM port using a serial interface. Another
popular chip is the CH340. This board also comes with a RESET button (may be
labeled EN) to restart the board and a BOOT button to put the board in flashing
mode (available to receive code).

Pin Diagram of ESSP32 Microcontroller is shown in Figure-4. Some ESP32
boards(Figure-5) may not have a BOOT button. It also comes with a built-in
blue LED that is internally connected to GPIO 2. This LED is useful for debugging,
to give some sort of visual physical output. There’s also a red LED that lights up
when you provide power to the board. The ESP32 is a series of chip

microcontroller developed by Express if.

ESP32 Specifications

Figure 6: ESP32 module: ESP-WROOM-32
Wireless connectivity Wi-Fi: 150.0 Mbps data rate with HT40
Bluetooth: BLE and Bluetooth Classic , Processor: Tensilica Xtensa Dual-Core 32-bit LX6

microprocessor, running at160 or 240 MHz, eFuse : 1 Kbit
ROM: 448 KB , SRAM: 520 KB ,RTC fast SRAM: 8 KB ,RTC slow SRAM: 8KB

Embedded flash: flash connected internally via 1016, 1017,SD_CMD,SD_CLK,
SD DATA 0 and SD DATA 1 on ESP32-D2WD and ESP32-PICO-D4. 0 MiB, 2
MiB, 4 MiB

Low Power: ensures that you can still use ADC conversions.

Peripheral Input/Output: peripheral interface with DMA that includes capacitive touch

Analog-to-Digital Converter , Digital-to-Analog Converter , Inter-Integrated Circuit
,Universal Asynchronous Receiver/Transmitter , Serial Peripheral Interface , Integrated Inter

chip Sound , Reduced Media-Independent Interface ,Pulse-Width Modulation.
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ESP32 WI-FI Features
< Wireless Networking standard:802.11 b/g/n
< Wi-Fi multimedia

< Diverse antenna
< Defragmentation to smoothen the data

< It supports 4 virtual Wi-Fi interfaces

ESP32 Bluetooth
< It increase the power control
< Adaptive Frequency Hopping
< Standard HCI supports SDIO/SPI/UART

< It can advertise and scan simultaneously

pH Sensor

The pH of a solution is the measure of the acidity or alkalinity of that
solution. The pH scale is a logarithmic scale ranging from 0-14 with a neutral point
being 7. Values above 7 indicate a basic solution and below 7 is acidic [6]. It
operates on 5V power supply and is easy to interface with Arduino. pH is a
quantifiable reading of amount of free hydrogen and hydroxyl ions in a liquid.
Water with pH lower than 7 is likely to be contaminated and may
be unsafe to drink (Cirino, 2018). Osman etal (2018) utilized PH-4502C analog pH
sensor which has been shown in figure-7 [7]

Figure 7: pH sensor

A full pH range from 0 to 14 is measurable by the sensor and it operates at

temperature of 0-60°C. Its probe is a hydrogen ion sensitive glass bulb and the
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output in mV will depend on the changes in the relative hydrogen ion concentration
between internal and external of the glass bulb (Omega, n.d.). Its breakout board
has a port for the BNC connection with the probe as well as a port specifically for
connection of temperature sensor, DS18B20 to log the temperature (DIYMore,
2020). Memon etal (2020) used SEN0161 analog pH meter by DFRobot that is
specially designed for Arduino controllers. Powered by 5V, it also has a measuring
range of 0 to 14 pH with accuracy of £0.1 pH and measuring temperature of O-
60°C. It has BNC connector and re-calibrated in buffer solution during each use
(DFRobot, n.d.).

Turbidity Sensor

Figure 8: Turbidity sensor

Turbidity is a measure of how cloudy or muddy water is, and is determined
by how much light is refracted off materials in the water. The more light that is
refracted, the higher the turbidity. Turbidity is a measure of the cloudiness of
water. Turbidity indicates the degree awhich the water loses its transparency. It is
considered as a good measure of the quality of water. Turbidity blocks the light
needed by submerged aquatic vegetation.

It also raise surface water temperatures above normal because suspended
particles near the surface facilitate the absorption of heat from sunlight. The
operating voltage is 5 V with response time of less than 550 ms.[7]. Turbidity
sensor is shown in the figure-8. The sensor works by projecting a light and
measuring the amount of light transmittance and scattering rate. The units of
turbidity is in Nephelomotric Turbidity Units (NTU). A low light transmittance
indicates that the water is very cloudy and the output voltage would be low. This
sensor can operate in water temperature from 5 to 90 NTU. The top of the probe is
not waterproof so only the bottom part of probe is submerged in the water.
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Temperature Sensor

Temperature Sensor is used with the model name of DS18B20 from Maxim
Integrated. It is used due to its ability to be submerged fully in water at long hours
coupled with its programmable capability with 9-bit to12-bit resolution that makes
it ideal for loT system without requiring external components. It is a direct-to-
digital sensor with temperature range of—55 °C to 125 °C and accuracy of £ 0.5 °C.
Humidity Sensor (DHT11)

The DHT-11 Digital Temperature and Humidity Sensor is a basic, ultra-
low-cost digital temperature and humidity sensor. It uses a capacitive humidity
sensor and thermistor to measure the surrounding air and spits out a digital signal
on the data pin (no analog input pins needed). Humidity sensors are the devices that
are used to measure the humidity present in the air. Humidity is defined as the
amount of water content in the air. Humidity refers to space, whereas, the term

moisture refers to the water content present in the solids for liquids.

Figure 9: Humidity sensor

LCD Display

The term LCD stands for liquid crystal display. It is one kind of electronic
display module used in mobile phones, calculators, computers, TV sets, etc. These
displays are mainly preferred for multi- segment light-emitting diodes and seven
segments. The main benefits of using this module are inexpensive; simply
programmable, animations, and there are no limitations for displaying custom
characters, special and even animations, etc. Typical 16x2 LCD A liquid crystal
display is a thin, flat electronic visual display that uses the light modulating

properties of liquid crystals (LCs).
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Embedded C Language

Embedded C is a set of language extensions for the C language by the C
Standards Committee to address commonly issues that exist between C extensions
for different embedded systems. Embedded C programming typically requires
nonstandard extensions to the C language in order to support enhanced
microprocessor features like fixed-point arithmetic, multiple distinct memory banks
and basic 1/0 operations. It uses most of the syntax, semantics of standard C, e.g.,
main () function, variable definition, datatype declaration, conditional statements,
loops, functions, arrays, strings, structures, union, bit operations, macros, etc.
ARDUINO IDE

The ESP32 can be programmed using different firmware and programming
languages.
% Arduino C/C++ using the Arduino core for the ESP32

< Espressif IDF (IoT Development Framework)3
% Micropython
% JavaScript

< LUA
Applications
It can be used in villages, rivers and sea basins. Prevent Legionella with loT flow
Monitoring. Maintain a continuously healthy water Supply with an loT water
Quality Monitoring Systems. Detect and fix wasteful leaks with flow monitoring,
Uses of Acids

Vinegar, a diluted acetic acid solution is used as a food preservative. Sulphuric acid
is widely used in batteries. Nitric acid and sulphuric acid are used in the
production of explosives, dyes, fertilizers and paints. Phosphoric acid is the main
constituent in different soft drinks.

Uses of Bases

Sodium hydroxide is used in the production of soap, paper and rayon. Slaked
lime or calcium hydroxide is used in the production of bleaching powder.
Magnesium hydroxide is used as a laxative. Ammonium hydroxide is an

essential reagent in laboratories.

232


https://randomnerdtutorials.com/installing-the-esp32-board-in-arduino-ide-windows-instructions/
https://randomnerdtutorials.com/getting-started-micropython-esp32-esp8266/

SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

Future Scope

+¢ Detecting the more parameters for most secure purpose
+¢ Increase the parameters by addition of multiple sensors

+¢ By interfacing relay we controls the supply of water
Conclusion
Monitoring of Turbidity, pH & Temperature of Water makes use of water
detection sensor with unique advantage and existing GSM network.[8] The system
can monitor water quality automatically, and it is low in cost and does not require
people on duty. So the water quality testing is likely to be more economical,
convenient and fast. Only by replacing the corresponding sensors and changing the
relevant software programs, this system can be used to monitor other water quality
parameters. The system can be expanded to monitor hydrologic, air pollution,
industrial and agricultural production, etc. By keeping the embedded devices in the
environment for monitoring enables smart environment. To implement this need to
deploy the sensor devices in the environment for collecting the data and analysis.
By deploying sensor devices in the environment, we can bring the environment into
real life i.e. it can interact with other objects through the network. Then the
collected data and analysis results will be available to the end user through the
Wi-Fi.
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Abstract

This paper is an attempt to explore Psyche and Feminism in Sylvia Plath’s The Bell
Jar. Her novel, The Bell Jar is associated with psyche and feminism. In this novel, she
examines the social conditions of her age and deals with feminism as the theme in The Bell
Jar . Esther Greenwood is the main character who faces the issues on feminism, by exploring
the cause of her mental agony experiencred in her life in the American society of her time.
The novel can be compares Sylvia Plath’s tragic end with that of Esther Greeenwood. The
objective of this paper is to find out how the themes of “psyche” and “feminism” are

preoccupied in the entire novel The Bell Jar by Sylvia Plath.
Keywords: Struggle, Feminism, Depression, Electra complex, Suicide and Madness

Sylvia Plath is considered as a one of the most dynamic and admired writers of the
twentieth century. By the time she took her life at the age of thirty, Plath had a following in
the literary community. During this year, her work attracted the attention of various kinds of
readers, who saw in her singular verse an attempt to catalogue despair, violent emotion and
obsession with death. Sylvia Plath was born on November 21, 1932, at Boston. She was the
daughter of German immigrant college professor, Otto Plath and her mother Aurelia Schubert
was one of her father’s students. Her early years were spent near the seashore, but her life

abruptly changed when her father died in 1940.

Her well-known poem ‘Daddy’ concerns her troubled relationship with her father and
her feelings of betrayal when he died. The artistry of ‘Daddy’, which is exquisite as its theme,
is unique. Rajani points out that Gordon Lameyer discussing the schizophrenic nature of
death in The Bell Jar says the even Daddy is spoken by the author’s evil double, resenting her

father’s death and consequent loss of love which contribute to reducing her Electra complex.

On February 11, 1963, she committed suicide and died. Ted Hughes published three
other volumes of her work posthumously, including The Collection of Poems which was the
recipient of the 1982 Pulitzer Prize. Sylvia Plath was the first poet to won the Pulitzer Prize
after her death.
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The Bell Jar was first published in London in January 1963 by William Heinemann
Limited, under the pseudonym Victoria Lucas. Sylvia Plath had adopted the pen name for the
publication of her first novel because of its literary value and she did not believe it was a

“serious work”. The central themes of Sylvia Plath’s early life are the basis for The Bell Jar.

Early in the novel, Esther reads the story about a Jewish man and a nun who meet
under a fig tree. Their relationship is doomed just as she feels her relationship with Buddy
Willard is also doomed. Later, the tree becomes a symbol of the life choices that face Esther.
She imagines that each fig represents a different life. She can only choose one fig but she
wants all of them. She sits paralyzed with indecision and the figs rotten and falls to the

ground.

When Esther tries to take care of herself, she finds that her body seems determined to
live. Esther remarks that if it were up to her, she could kill herself in no time but she must
with the tricks get out of her body. The beating heart symbolizes this bodily desire for life.
When she tries to drown herself her heart beats, “I am [ am I am”. It repeats the same phrase

when Esther attends Joan’s funeral.

“In Joan’s grave, | took a deep breath and listened to the old brag of my heart. I am |
am [ am” (TBJ 199).

Feminism is a collection of movements and ideologies aimed at defining, establishing
and defending equal political, economic and social rights for women. This includes seeking
to support the rights and equality of women in domestic violence, sexual harassment, and
sexual assault. Feminism is mainly focused on women’s issues because feminism seeks
gender equality. Sylvia Plath’s novel ‘The Bell Jar’ focuses on the feminist perspective
because of its male and female stereotypes are ideas that have shaped our culture. It is
essential to look at texts from different eras in the 1950’s. This novel highlights the more
hidden aspects of the female experience, and the stereotypical power imbalance between the
sexes. In many ways, this novel is a feminist text centered on the struggles of a young woman
who is unable to reach her goals in our male-dominated society. The opening chapter of the

novel focuses on the feminist perspective.

“It was a queer, sultry summer, the summer they electrocuted the Rosenberg, and |
didn’t know what I was doing in New York” (TBJ 1). This line immediately expresses the

sexual tension of Esther’s experience as a young girl focused on the confinements of a male-
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dominated society. Linda Wagner says that The Bell Jar represents the cultural alienation and

the resulting frustration of talented women at the time of the 1950’s.

In 1950s, the society was one of sexual repressions, where women were not allowed
to display their sexuality. In this novel, Esther is focused on the male expectations of women
during the 1950’s, and their desire for women to remain ‘pure’ and ‘innocent’. Esther sees

these qualities as more of a curse than a blessing.

The heroine Esther is facing the problem of being denied a life that would
accommodate the opportunities given to men as well as women. The novel deals especially
with the feminist issue of a woman searching for her identity.She begins to think about her
future and the decisions would have to make her life in New York. Esther had been always

such a high achiever; failure had never occurred.

There are a few specific symptoms of depression and quotes that perfectly exemplify
them in the particular case of Miss Esther Greenwood: like the general thought, insomnia,
loss of interest and the thoughts of suicide. About midway into the novel, morose thoughts of
suicide dominate the text, so that the reader is apprehensive and already depressed when they
open up the yellow pages of Plath. Talk about depression; however she cannot bring herself
to spoil the clear whiteness of her wrists, no matter how sad she is, Eventually, Esther
overdoses on several pills unsafely guarded by her mother and crawls into the darkness of her
basement to die. “ Wrapping my black coat round me like my own sweet shadow, I
unscrewed the bottle of pills and started taking them swiftly, between gulps of water, one by
one by one”(TBJ 138). It emphasises the thoughts of suicide.

In this novel, Plath shows us how women were discriminated against through the eyes
of a sensitive young artist. Though she conveys the important message that actions such as
these are morally incorrect and can lead the victims to experience unfortunate fates such as
Esther’s mental breakdown. It is important to keep such things as this in mind when reading

the novel and this feminist point of view is the central purpose of The Bell Jar.

The woman’s physical confinement to the house or kitchen, marriage and motherhood
as death to the self and mother identification as a course are all related to the themes shared
by Plath in the novel The Bell Jar. Feminist critics have pointed out how women confined to
the domestic sphere, lose access to the public sphere which confers on men authority, prestige

and cultural value, a state of affairs should be avoided since the connection between the
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woman’s reproductive functions and her domestic role is only an artificially created one,

however obvious it may seem in The Bell Jar also.

Plath’s final vision for herself and its representation as death are most beautifully
described in edge. She resorts to compulsive ritualized suicide attempts to get back to her
daddy. Suicide means for her the voluntary disentanglement of the psyche from the hold on it

of the world as well as the beginning of a new search for perfection.

It is the journey of the pure female in search of the pure male. Most criticisms of
Plath tend to see her obsession with death as a neurotic symptom, the expression of an urge to
join the dead father of a daughter with an Electra complex, which results in a long escalating
drive toward suicide. The idea or thought of suicide expressed through the phrase ‘clear of
the shadow of death’ becomes the focus point of various influences, chief among them being
the psychological inheritance of family legacy which consists of private affections like “Two
suicides”. This is a reference to Plath’s suicide attempts, the shock treatment and the
agonising process of recovery. All these become according to Jung’s theory of the
unconscious (both collective and personal), a part of the child’s psyche just as these events in
time become the subject matter of The Bell Jar. In this novel she contemplates several ways
of committing suicide- by drowning, hanging, slashing her wrist and finally an overdose of

sleeping pills each one of which fails for some reason or the other.

Sylvia Plath is often dismissed as a ‘feminist’. It is important to make the distinction
that her themes are appropriately feminine. Her bitterest poems against the psychic
dominance of father, husband and the institution of marriage are far from any feministic

propaganda.
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A STUDY ON OCCUPATIONAL HAZARDS AMONG HEALTHCARE
EMPLOYEES IN GASTRO CARE HOSPITAL, TRICHY
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Abstract

Healthcare employees face a multitude of occupational hazards that can impact their physical
and mental well-being, ultimately affecting patient care and outcomes. This study aims to
identify and explore the prevalence of occupational hazards among healthcare employees,
including physical, chemical, biological, and psychological risks. A comprehensive review of
existing literature and primary data collection through surveys and interviews reveal alarming
rates of musculoskeletal disorders, needle stick injuries, exposure to infectious diseases, and
stress-related burnout. The findings highlight the need for healthcare organizations to
prioritize employee safety and well-being through evidence-based interventions, policy
changes, and supportive work environments. By addressing these occupational hazards,
healthcare organizations can reduce the risk of injury and illness, improve job satisfaction,

and enhance the quality of patient care.

Keywords: occupational hazards, healthcare employees, workplace safety, employee

well-being, patient care.

Introduction

Occupational hazards are risks associated with working in specific occupations.
The Occupational Safety and Health Administration (OSHA) describe five categories of
occupational hazards namely physical safety hazards, chemical hazards, biological hazards,
physical hazards, and ergonomic risk factors .In other words, occupational hazard explain the

risks of illnesses or accidents in the workplace.

An occupational hazard is something unpleasant that a person experiences or suffers as a
result of doing their job. It terms both long-term and short-term risks associated with the
workplace environment and is a field of study within occupational safety and public health.
Short term risks may include physical injury, while long-term risks may be increased risk of

developing cancer or heart disease
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Aim & Objectives of the Study

The main aim of the study is to examine the level of Occupational Hazards among

Healthcare Employees in Gastro care Hospital, Trichy.

[J To Establish and maintain a safe occupational environment in the workplace to

protect the well-being of all employees.

[1 To Ensure the physical, mental, and social well-being of workers by implementing

comprehensive health and safety practices.

[ To Implement strategies and measures aimed at significantly reducing workplace

accidents and related incidents.

1 To Advocate for and uphold high safety standards for employees to create a culture

of safety and responsibility within the organization.

Research Methodology

Research involves generating new knowledge and creatively applying existing
knowledge to address specific issues. This process includes describing, explaining,
predicting, and controlling observed phenomena. In this study, primary data was gathered
through a well-structured questionnaire completed by 50 employees at Gastro Care Hospital

in Trichy. Additionally, secondary data was sourced from articles, journals, and websites.
Review of Literature

Nankongnab, Noppanun, et al. **Occupational hazards, health conditions and personal
protective equipment used among healthcare workers in hospitals, Thailand.” Human
And Ecological Risk Assessment: An International Journal 27.3 (2021): 804-824.

This study aimed to evaluate occupational hazards, health conditions and personal protective
equipment used among healthcare workers. Information from the sample size of 1,128
healthcare workers was collected using questionnaires. The healthcare workers participated in
this study was from five departments including inpatient, outpatient, surgery and anaesthesia,
nutrition service and hospital support services departments in five hospitals in Thailand. The
results indicated that the majority of healthcare workers were female; these healthcare

workers work 9.0 to 11.1 hours/day on average and were exposed to several chemical,
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biological and physical hazards. The healthcare workers in the nutrition service department
reported the highest percentage of musculoskeletal disorder and respiratory problems. The
highest percentage of skin problems were reported by healthcare workers in surgery and
anesthesia department. The results showed musculoskeletal disorder, respiratory and skin
problem significantly differed among healthcare workers in the five departments including
the wrists/hands upper back, chest pain symptoms, and dry/wound symptoms. Healthcare
workers did not have adequate protection from work-related hazards in their workplace.
Health education programs, control measures and organizational policies should be

implemented to mitigate the hazards for healthcare workers in hospitals.[1]

Kumar, Amit, and Ansuman Panigrahi. ""Occupational health hazards among health
care personnel working in public health facilities in Bhubaneswar, India.”" Journal of
Public Health 29 (2021): 633-639.

The aim of the study is to assess the occupational health hazards and associated risk factors
among health care personnel working in public health facilities in Bhubaneswar. The method
used for the study is a cross-sectional study was conducted involving 172 health care
personnel working in 22 urban primary health centers and four community health centers in

the Bhubaneswar. During the period from January to December 2017.

Data Analysis and Interpretation

Table 1: Demographic profile of the Respondents

Sl. Particulars Opinion %o0f
No Respondents
1. Age Below 25 years 51
25-30 years 22
41-50 years 27
Total 100
2 Department Clinical 82
Non- Clinical 18
Total 100

Source: Primary Data
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Relevant data were collected using a semi-structured interview schedule. From this study
Multivariate regression analysis revealed that female gender, health care personnel other than
doctors, working overtime, dissatisfaction with workplace atmosphere, and not using the
necessary personal protective equipment were independent predictors for experiencing a
biological hazard. Finally the study concluded that Health care personnel in public health
facilities experience multiple hazards in their workplaces. Results indicate the need for
designing and implementing strategies to promote the occupational health of this important
section of society.[2]

The above table shows that 51% of the respondents lies in the age group of below 25 years ,

82% of the respondents are belongs to clinical department.

Table 2: Factors Influencing Occupational Hazard Among Health Care Services

Sl. | Particulars % of Respondents Total
No HS |S DS HDS

1 Safety Measures 86 8 6 - 100
2 Waste Disposal Method 94 6 - - 100
3 Clinical Wastage Handling 86 9 5 - 100
4 Fire Extinguisher 88 10 | 2- - 100
5 Training Program about Infection Control 87 11 |2 - 100
6 Preventive Measure while handling chemicals | 86 14 |- - 100
7 Maintenance of First Aid Equipment 92 8 - - 100
8 Vaccination Programme for Employee 88 12 |- - 100
9 Sterilization Method 92 8 - - 100
10 | Self Protection 86 14 |- - 100

HS- Highly Satisfied S- Satisfied DS- Dissatisfied HSD- Highly Dissatisfied
Source: Primary Data

The above table shows that 86% of the respondents are satisfied with the Safety Measures, 94
% of the respondents are satisfied with the Waste Disposal methods,86 % of the respondents
are satisfied with Clinical Wastage Handling, 88% of the respondents are satisfied with the

Fire Extinguisher, 87 % of the respondents are satisfied with the Training Program about
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Infection Control, 86 % of the respondents are satisfied with the Preventive Measure while
handling chemicals, 92 % of the respondents are satisfied with the Maintenance of First Aid
Equipment, 88 % of the respondents are satisfied with the Vaccination Programme for
Employee, 92 % of the respondents are satisfied Self Protection in the Organisation.

Suggestions

e Strengthen and improve safety measures within the hospital to ensure a safer
environment for all.

e Increase the frequency and reach of training programs focused on infection control
throughout the organization.

e Implement additional strategies and resources to enhance self-protection for

employees in the hospital.

Conclusion

Hospitals and healthcare facilities have many unique occupational health and safety hazards
that can potentially affect the health and performance of healthcare professionals. The impact
of such hazards on healthcare professionals poses a serious public health issue. Therefore,
controlling, eliminating, or reducing exposure can contribute to a stronger healthcare system.
The level of safety management in the Gastro Care Hospital is found to be Satisfactory. The
Management periodically monitor the physical and mental health of the employees and takes

necessary steps
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Abstract

A topological index (2-D descriptor) is a numeric number, which gives some useful
information about shape and analysis of molecular structure. In this work, one of the degree
based topological index, say the Leap Zagreb index of ten octane isomers are determined and
the Leap Zagreb index with physico-chemical properties of ten octane isomers such as
entropy, acentric factor, enthalpy of vaporization (HVAP) and standard enthalpy of
vaporization (DHVAP) are compared. And also the level correlation of Leap Zagreb index
with physico- chemical properties of ten octane isomers using the least squares fitting

procedure in SPSS is examined.
Keywords: Molecular graph, Molecular descriptor , Topological Index.
Introduction:

Graph theory is the study of relationship between the vertices (nodes) and edges
(lines). Formally, a graph is denoted as a pair G(V, E),where V represents the finite set of
vertices and E represents the finite set of edges. [4]. Chemical Graph theory is the study of
molecular graphs. A molecular graph is a collection of points representing the atoms in the
molecule and set of lines representing the covalent bonds. These points are named vertices
and the lines are named edges in graph theory language. That is, the topological
representation of a molecule is called molecular graph. In graph theory, Tree is a connected
graph which contains no cycle. In Chemical graph theory, chemical tree is a tree in which no
vertex of degree greater than 4.

Topological index is numerical value that is applied to a graph and can be used to
explain specific graph properties through algebraic structures. It is acted as a tool for
analyzing many physico-chemical properties of molecules without performing any
experiment. It is used to develop the quantitative structure-activity relationships (QSARS) in
which the biological activity or other properties of molecules are correlated with their

chemical structure.
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Numerous topological indices are used by the chemists [1,6]. In which degree-based
topological indices, distance-based topological indices and mixed-based topological indices
are three important topological indices. The Zagreb index is one of the degree-based
topological indices. The first and second Zagreb indices have been introduced more than
forty years ago[5]. In recent years, more modified Zagreb indices have been introduced such
as Zagreb coindices [2], reformulated Zagreb indices [7], Zagreb hyper index [3],
multiplicative Zagreb indices , multiplicative sum Zagreb index , and multiplicative Zagreb
coindices [8] etc.

In 2017, the new graph invariant Leap Zagreb index have been introduced by A. M.
Naji ,et al.,. It is classified into vertex based and edge based Leap Zagreb indices.

The vertex based Leap Zagreb index is also called as first Leap Zagreb index and also

defined as Lm, = Zdz(\,)2 . where d>(v) denotes number of second neighbor of v.

veV(G)
The edge based Leap Zagreb index is also called as second Leap Zagreb index and

also defined as LM, = >'d,(u)d,(v), where d(u) denotes number of second neighbor of u.
uveE(G)

In organic chemistry, Octane is a hydrocarbon with the chemical formula CsHis and there are
actually 18 different isomers of octane. These isomers have the same molecular formula but
different arrangement of atoms. In Chemical graph theory, these octane isomers are tree.
Particularly, these are Chemical trees. Out 18 isomers of Octane 10 isomers of Octane have
chosen for testing physico chemical properties with first and second Leap Zagreb indices.
The following are the 10 octane isomers 2-Methylheptane, 3-Methylheptane, 4-
Methylheptane,2, 2-Dimethylhexane,2,3-Dimethylhexane,2,4-Dimethylhexane,?2,
5-Dimethylhexane, 2, 2,3-Trimethylpentane 2,2,4-Trimethylpentane,2,3,4-Trimethylpentane
Chemical applicability of Leap Zagreb index on isomers of octane

The topological indices with the high correlation factor are of foremost important in
quantitative structure-property relationships (QSPR) and quantitative structure-activity
relationships (QSAR) analysis. In this work, we discuss the linear regression analysis of Leap
Zagreb index LZ(V) and LZ(E) with entropy(S), acentric factor(AcentFac), enthalpy of
vaporization(HVAP) and DHVAP of isomers of octane.
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Table 1: Experimental values of the entropy, Acent Fac, HVAP, DHVAP and the

corresponding value of LZ(V) and LZ(E) of octane isomers.

S. No. | Alkanes S Acent Fac | DHVAP | HVAP | LZ(V) | LZ(E)
1 2-methyl-heptane 109.84 | 0.377916 9.484 70.3 28 20
2 3-methyl-heptane 111.26 | 0.371002 9.521 71.3 28 25
3 2-methyl-heptane 109.32 | 0.371504 | 9.483 70.91 30 24
4 2,2-dimethyl-hexane 103.42 | 0.339426 8.915 67.7 50 24
5 2,3-dimethyl-hexane 108.02 | 0.348247 9.272 70.2 36 33
6 | 2,4-dimethyl-hexane 106.98 | 0.344223 | 9.029 68.5 31 23
7 2,5-dimethyl-hexane 105.72 | 0.35683 9.051 68.6 36 23
8 2,2,3-trimethyl-pentane | 101.31 | 0.300816 8.826 67.3 56 44
9 2,2,4-trimethyl-pentane | 104.09 | 0.30537 8.402 64.87 62 23
10 | 2,3,4-trimethyl-pentane | 102.39 | 0.317422 9.014 68.37 44 40

The linear regression models for the entropy, acentric factor, DHVAP and HVAP using the
data of Table 1 using the least squares fitting procedure as implemented in SPSS software.
The fitted models for LZ(V) and LZ(E) are follows:

Acent factor=0.425(+0.014)-0.002(+0.000)LZ(V)
DHVAP =10.142(+0.177)-0.026(+0.004)LZ(V)
Entropy=0.115.565(+2.191)-0.233(+0.052)LZ(V)
HVAP=74.550(+1.005)-0.143(+0.024)LZ(V)
Acentric factor=0.403(+0.027)-.002(x0.001)LZ(E)
DHVAP =9.358(+0.429)-.009(+0.015)LZ(E)
Entropy=113.220(+3.368)-0.250(+0.116)LZ(E)

HVAP=69.891(2.400)-0.039(+0.083)LZ(E)
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Table 2: Correlation coefficient and residual standard error of regression models on LZ(V)

_ Absolute value of )
Physical _ Residual
the correlation
Property o standard error
coefficient
Acentric Factor 0.905 0.0125
DHVAP 0.908 0.1562
Enthalpy 0.843 1.9325
HVAP 0.903 0.8863

Table 3: Correlation coefficient and residual standard error of regression models on LZ(E)

_ Absolute value of ]
Physical _ Residual
the correlation
Property o standard error
coefficient
Acentric Factor 0.639 0.0226
DHVAP 0.21 0.3641
Enthalpy 0.606 2.8597
HVAP 0.903 2.03762
(a) (b)
30 40 LZM 50 60 20 25 30 LZ(E) 35 40 45

Scatter diagram of (a) AcentFac on LZ(V) (b) AcentFac on LZ(E) superimposed by the

fitted regression line
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(a) (b)
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Scatter diagram of (a) DHVAP on LZ(V) (b) DHVAP on LZ(E) superimposed by the

fitted regression line

(@) (b)

Entropy
o

Entropy

3
LZ(E)

Lz(v)

Scatter diagram of (a) ENTROPY on LZ(V) (b) ENTROPY on LZ(E) superimposed by

the fitted regression line

(@) (b)

o0

400

LZ(v) LZ(E)

Scatter diagram of (a)HAVP on LZ(V) (b) HAVP on LZ(E) superimposed by the fitted

regression line
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Conclusion

The study of topological indices is one of the most active studied fields in chemical
graph theory. In this work, we have used Leap Zagreb indices (LZ(V) and LZ(E)), in the field
of mathematical chemistry, it has chemical applicability in determining several physico-
chemical properties of octane isomers as it has coefficient of correlation close to 1. It was
tested using a dataset of octane isomers. Interestingly, we have noticed that LZ(V) highly
correlated with all the chemical properties , But LZ(E) not highly correlated with all the
chemical properties except the HVAP value. Chemical graph theory is an essential tool for
studying molecular structure and has an important impact on the development of chemical
sciences.
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GlM6y&FCIFTMS 6T : @606&6IL LIe0enLD, HLOILD &L Licu,
SbII6NS Slevorenin
Abstract

Bawanar is a child bearer. He who lives by showing compassion to others. He
appreciates and appreciates any help done to him as a co-worker. Even if he lost his dignity,
he lived for the Tamil that he would uphold the dignity of the Tamil girl. The hidden history
of the Tamil people, the incomparable language that has been corrupted, It was Bavanar who
not only made the pride of Tamil known to the world but also took the place of Neinga and
promoted it as a language that has no equal. Therefore, it is very important to study his works

in the classification of Tamil cultured sages. That is the purpose of this article.

Keywords: Grammatical proficiency, Tamil creative work, Exploratory strength.

259



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

(W0l

QBMETenLD QUICTENLD GUIENLD GTUIEHLD

(LP6ITEnLD EYNLIGTEMLD EUATEMLD LDEHMEMLD

cTevuTemLD @eemid Q6vflémLn & 6vTlémLD

66001600 Q6MMEMLD SLD6MLD CIFLDEDILD

(TEMIDLIG eormmID @6aTMLOLD @uIcLCILIsTTL

LsiTemieuy Gomifleueoy umeumemny SrGw- (Q&FHSLOIDE HmLIL - Ljeveall]
SI.HEET6OT LI.15)
EENGET  6TRIG — (PSHETWNGNL  CamearMlenTGerrm  HRIGHSMET  (EhIT6L
W HeTALMPWD CHTHMUNBHES (PigUDd. eeumsulled CHTEHGD Curg GLif
&ECET (LPSHETTenD L&ESTTES G Hmermlemarnen]. Sieuest GUAW QOMHGUI (Lp 6ot
QumAWrGwL. SGGar BrDd GCuad STMUQLTHWITD SO I  eTeTUHeL
SINEFSHS (PTG SH([HHMG 2 6L WLIGU]T LITEUTEUI.

umeumevoTifler &LOILDLILIGuDA

“FMGLCUTGID SODLILIGGHHEF FTeHGeuesu(H LD
6Th&6oT FMDUOIID HLOILD EHHCUECITIEL. -  CHFFHHTIHSLD
(@SS CoHET - Balmss OHTGLIL)

STEILD FLOLD LIMEUELTEET 6T(LDH meusHFHE Q&6 M) uflEEhd@ B (LeTGeu
QeL&H&HEILLTS eUMDHFHEU]T SI(HLCLIHLD MEHT LTEUTENT UM, HeoTsh6l&eur
QUMDTE SLODEHO&H6T euMDhGHeU]. 62(h (PEOM SMD g UeNEHeNedBhg alevs
Geuetong i Hlémeouned SHeuemeL MM Sl QHEHFL 69T, 6T6316H@ LMD 2 6501(H,
TP 2 6l eng ol SO g gujeud o auih. Hrer QeueMGuiMGeer,
sl eeotGerm(y  QeuelGMlwigl  eteim  GOULANGEDMTT. G QS
SLOILDBITL_T6oT&) LOEMMLOEMEVLLILG S6DIEITILLD GurmHmeNeLEm6L, 6T60T63I60T L LD

GummmeNevenev. SO W& 2 uNgns QBHEHGD @ v SLOLTUTSHOTG6V [HIT6sT

260



SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

QUMDHCMET 6T60TM QUBSSH(LPL 6T  SIGTUCTITLOMEVLI LILSMEVS  &LN&HSHON(hHS)

QeueNGuimlestmy. UTHHSTEFT S Guiled QSLH6D,

“Brreueoh $eUs@ BHSAGCLY STCles)
Faeld S151eCLMT GHMLT? UTeN&SGer
GCoHauCn WisGE QWb Q&hs LT

Wreujs@GLn Q&uweuGs wimbn”

LTEUMTEI&STS LSSLD LG U|6TaTT. eUmIend Send eumliqul QUITpSID SLOILD
By Q&meoL. CLsSD Q&TLOMUESSTS LD [HILSHMOT 6UMHRIS neuHHH. Qb
BIEL&ET S8 LMIHHO 96060, HID 2 MPLILTED KL G& 2aHlid CHTEEIGL
ummSietenmy. @& Seuj Olp g QamauL  yjoudHmg  GleteMwions
QeueMuN(FeusTHECol MDEMS).

ureumesrflest LUMjeneuuilev Q&hHLOILMeT HmLiL

Qumpwimestgd  @BBHILIGL  QUTHeumisd  SHSUUGEHDUG  @enmedeTeL
UL SSUULL G ST, QUIDMSWITEID  Sl60TM),  LOMHSEBIMTEL  6T60IMIT6L
sgeweim, @& B (WPerCermisemmed MG MG Y &HUCUDHDHSTGSLD.
@RmeTDd S&50 QUOMD  QMAGET 2 aulemuiled @k HeoGeal &G,
SlunmMiest LLGaum Hemeusefed H&LDHS L, &HSHD, QUBSHSLD, S G, HevLlL]
(TEITEILD  VID(PEOMSATTEL  JMHFHMY  cpaumuilfid  QMHGaTsES  SHeanensg)
2 GELAKIGL UTONWNHEHETMET. D CLPEVCIDTANGERET  (LPSH6ITEnLOUITEIS)
SLOCLY: oI5 GCameordiw @LID WMH T NDHe @Lrdwl Gifl BIGCL 6oLl
LTeUmewIy HLogl pliener eulhl Qeuefliu® Sl ereniy.

Cugd, sLilper  Cemeordil  (PHL  @LID  6TETUSHTL  SHeoT6oNITGLOIf
LI L $5&G “GHl”  e1601m QUWIT 6ubh&HFH. The Primary Classical Language of the

World'T6sT) ~ LSHSHSHHMG QRSOGO  eT(pSHleuT. @QbEpredlsL SO
QuMAUNO®BHE CFTH&HT el NOEWLINSE&GF QFaTm USHW QFTH&eT

2_(IHhEUMEOG 6T60TLMS SQIMIHG Famlujerarmy. “HLOID Homall QIHSEF5HESS
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S, il QUMNSEEGS &M, Bl QMHSEp&HE  cLpeVLd”  6T6
SAHTIRSEHL 6T NGSIL_L o). CeId HCrEsLD, Qevs e, FLaVE(HHSHHE LieL
spE  Qemmasem  @@UUMS  HlepNSS S ST lguie. A& &HSHMG
Hemeopml (B  QuIGBLB WUUSMSHSHIGGSW GCUMULL  [HIOSHmeT @6l
@ummlwjerenmy. Hhlemp euL QM NewliNefNsoim WBLLCSH 61601 UMD HN &S
GM&ECHITENT 6T60TMEUI.

umeumesoTj UM L 6Ty (WN&GHIFEFMNG CHeuy &HEhengd DML LGS
FLILARISLGMES CaIhGHeu]. FRSTT  Camaledled @Q@mhs  Guetml(hé
SM&GIUS GTeUl6sT CUATDMEIS HTUMSBTI6OITSHL LewnmmHmI6oTT]. El6x] LO&60T
@ranWsHsH. SUBSEGL  phseuCy B preOrAfwy  @M.CHeuGHWI.
SN$HO(PSGL LALLM SmevEh) aNGSNETN6N], LDEMMLOEMELI &6 B(IHmHM
QUEMISSMJ. LTeUTeIGHT &HenenCl(BRsHEH sTHAIL(hS STHG CUATTSHSIT.

SOIp  CaAWSGHetT  FHenG 6Tl MLPSSHLILIEHLD umeleGrm
QU EEHSHTEITT QSH6TCLMN QUISSHLD’ 6T60TM SlemIDLiemL BL -GS 6uhSHM). @6l
Qs CHAUCHW UTeUTEmIfled euaJEHNSHEG WSLUAUIIW Sletalled 2 Hallulg).
hd QuWISSCL QML @MU’ 6T6Tm LULLLD euphi& C&empaldHsg. GLgyID
Qeaungl DLW, $UO(PSSTS Q@euy oM Lsemwsd &6y, wGeodlwm
&  FHUTLFHMeL QeueuiiL (B CQu@men CEIHSHFH. UMEUTEIHEST (& ([HeUTeo
LD6MMLDEMEVILIG SO, LITeumeuonifledt QFTOLINMULNUICL 616D  HITEVISHES (L 6ITET) 6]
1RGO BLo6TD, SeUem] USLDHSID Famlwlemenmy. UmeuTerfledr oylIe760
GMUNL 55658 ‘SODSTET 2 0HGCGCW  (pFer  Combuwrs  Camermiwl

QFDCMLA 6T60TN QUICEI SMETQUMIUID HEU6NES MEUSHSHE).

QumAl  mrev  GuIMiEIT&aD, Sl Cwrh  SINETselled  QeallheES
haflebeors  CQuU@BeHDWML QI Bl @meNed  cppdHéE  HL &6
QebhsOINEF HpLmu 2 0G&G oladsl Nphgeu] QMA @muiml LImemes).
GerMiesr  Goed  gmwl SO  eNeN&G&HaTS @Qeu(henL Ul  SLOILD YomUFH
BIeL&eT  allehi@GHermer. QbETL&EET  QLsTaDID Chr&CaTH, BHHHm6L
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Nowprg  spuie] Qb Hearm  STElUGHIDeT.  FTeImns, CGHTeLSTLNUIT
SMLHHL MeUMS YMID WGIMTUD CHTETMENCLME. GLIILITD| 6R1qUIHMHSHTEDT
EMEMIGET HGLD 2 6iternesr. N6 CLPGIDMD &HL6L CHMeMmed Gl PmID
SPHEGH eeTmID UPHGHIULL  ChreHed umiFfenwl CmOsTEn®  SLOLp6DT
NoheHD’  6eTmId  Hemeolllled  QeudHiig  FmermHCenmm(y  LITEUT6wl)
QeueMILBeenmy. Q&HHMSII  SYOMIEH [HIL SO g5 @Qeuy Qamevo
S JUSMEG NeTGGUSTHCE SIMLDHGHIETENG).

‘6T6LELME  CQFMELAYID QUITHET GMGHH6CeL (QFHMeL. QUIT(HET. 512) 6T60TM
QamevsTULNWIflET HIOUTEN6T Lig. HemeoHenemisb@Fil QUUITSEL6T LD S6gorLLl
QuugTse|d BT (HUAUWIITSED, 26ajl QUIIITSEID QIPHIS 6UbHSH6 6T6TLIMS
Qemmearalld SUNHMISS QUPRIGL CQUUWIFSHETTEL JNSHCOMD.  FTaImI, G,
LismenT, CIGMIEG, LITemeL, BHITeUeD, GIHeLE0l @6TsHID LieveuMsmme STewrevd. H(hSE),
SOIp  QomHufer QUMM  LUmDFTOMID U, Ceautmnhs Qmhseafleyid
@eveors (WPHHOIPT HADLUenLL UL SMHWIKIGET FaMl LITEUTE] (LPLO6MLD

61601 QUILITITEL QULPIRIGSH M.

“6@Mhi& edlemL b SHWIHGCHTT CGmpeienmhié

JRIQSTEOF) €mevsd ShaTeEmHMILD - Sy hiGeUmmI6T

LO6sTGeory Hevfmpl QeumisHCrmen CmemneuiLig)

&601GerT flevrs SHLOILD” (&6W0Tlq IILRISTT 2 60 GLOMHEEHTEI)
eTeoTm) UL CImpmed  AnUNGSUCUMID SO, 26085 (UPHETCDMLA  6T60r
QUIAWTIMUFSILTED gHMIS CEHTETaS FalqiGNS 2 6Tengl. Qem Gl LITUT6wol)
heTsmreony oMl HAOUT Ul 2 MFITES FamIFl6TON]. FT6TDTS,

“6TERUTQILIWLIT (LP6emMINMLI L(HeULD LOm&Slemiy

WseS MemLBlemev Gumed QuissTmm

USLDLI6TTTLI ClLUeoTLILIES 6vfl(hUMMD M&GICE” (H6TemITeL - 57)
QeumMIEIET  ¢T(PSHHLSHEID  LctTENT6TuILgolem ‘(PGS  MlewL[Hlemey’  TedTLI6H
S(P&CsH HPULTE 2 HUFTE &L g ST (HH6TD].
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“eNemeoTuledt BrudHul el iMHeies
(LPEDETTUETT  HEUIIL & (SO VMG (AHTLSTUINLILD - QFHeNeyemy -
(wemeored] & Geu.&UINFLOGIWLD - OFLIWIeL - 640)
Wamreons  eamh@Gl SO  QuiebunsGeu  CFDeDU|EHLmLDWIET.  SLOILD
staafgnId QehsLilp cefemid ceiCm. s SHFlurdw Q&sTEHSLOLM6eNsTmID
Nf&H& FamGeu QEHSOLD el L g @& HOID 6TCm NGHS G6vs 6w
QULDL|6MLLIG).
“&ewIeny)| HMHEILIBRI &L6|@HLD SLP&HCOT L LDGHE)
Lsimgm) PEASAG HTLBHEN LEHSOL Fenen
Lo6vuT6wTl emLFHev @evdaeun auFLbLNleom QLOMLHIGLITEL
cTERuTEutNeMLLILIL & HLHSHSHT eTevoreooreyd LHGLOM?” (Hl(HeTlememumm
Homewrd - BT GUUOm - 57)
eT60Tm UJEpCETS (Wevleu] HHeEHS Fadlwandd SLOpTameTal(hld HOLULITSS
SLhlpFemaal] HealeNdHHed QHBMETEpEHL HMLUILMLIISTS SMDEME).
“@LQMAULD @hHuld wHmID eIl &Hmh
U@GQMAWD 6T60TM LV - L NG
SIHSLOCLY B8 eTeiTemih CHAUCH WIFHTLD
6THSLOIDT 6TeLLMISHGD Caubgl!” - UTCAIDHSIT

1601 LUMTGeUhGT CUTOHMISHGSHIUI LITCUTETOT], SLTEUMJLD 6T60TLSH| HL6D SI6MeVMILILI
Curetmgl. UJL& 6T6oTLg| 6THIDEDELsmWI GUTETME 6T6oTUMy. SLOID QomHITes)
LUILA&Iwneng. <& WL G  SOIPOLUNGD 2 (haUTGD SHEDET&H6T  SHTeo
@hHu|b, UL Qurpub. emeuCl SLOIPT eumpenel, SLOIPT elsTlamusd Hrails
S4H5HHWD BT 6T6OTUM. SbHBTeOW BID  HlgQsma®E Nyl Geusn(hLd.
SyrellLib, SyralLpr@ e6amid yiwFesmiys Qemmaamer MCal LS5
Sniemu|ewijHSHIDd SOID - SOWDT - SOIPBTEH 6ToTemIDd QeTDHEHmeanGul  @eof
QIPMHIGAID (PLRKIGEID Galesur(hLD.
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“@euajevdled  Hlblpemenrtl  Gumed  (pery 2 wWifhHeugmiiievenev. Lo
SMDHHUILOCLEMEL” 6T6ITM HEUMED ST ClhEhFl6uT] LITEUTETI]  SI6UTH6T,
SMDEYSBEHSHSTEN  SHTPEIRIGM6T LD&ESHEHSHES 2 6WIJHHIUSTL, HONLTENLD Brid
QNSO paUT: &S MU eTe Cumie]: FODESTESULEGL  6T6TM
BLONGMSMIIS QST 6] LTeureny. ‘@en&ssLOlD; 6T6smIDd HeneoLiNedr &Lp
SIGSHHWILD, uflurLed, Cuifleng, QHEHTEHTONLD, LEhF UTTSWLD (P&HeOW! LIGTT6EsL
QnEHHLOD HIOLSHEHLD - GMIUD @GR, FadhG [HITEL (LPHEOWI LTINS
SO [HICLSET  Siweon) GFHwmeL 5L H, SO Q&MEEFD QSTELFLLTS
AOHASTAHSHETCe 616N LTEUTEWI] CHEHFD &HOMIGHDT]. @edeurm SLOILD
QumAuleld QAMASH[HLJHET 2 6maremng GeuafllulhSHlulerernTi.

“@UINCETeL HFIQFTL HMFFQAFTEL UL QFTC6V6T
mmenHCH QFulw]en FLLE QameLGev” QEmeLSTULNWILD -

Q&eMeyen - (eneored] & G SGULNTLOGUINWILD - LITL60.880)

ge Oy

AQuimGemm mbGLD

QebhsOID Hewsd QNGASTEH Seumns

SDAUTHET QTN QEFEGSER QFTLC”  (QAFHTLSTUNWID- QFeNea sy
- (pemested] & Geu. &LUNPLOGSINWILD - LML 60.1285)

‘QepeO Gefhs LsaN® Hesid

SRIGOIL NerGeu HemgsQenm &erell” ( QgmevsTUNWILD - Qgeafleyemry -
(Wemeoredl] & Cou.&GLULNFLOGINWILD LIML60.886)
eleoim  QHTLSTUNWS — SHHGHIGSHmar  (PeTemeuddH SO  Quompluest
Cammmemsud, HLOD QmHluilesr HpLemuwb CGeflaursd Qelefuu®SHg S mm.

“GHETHHE QUMDEIG FT6ISSG RULMGLD

SOD&QAGHET  auMpeuGsH  aMpPaUSTGL”. (UMTCHST  UTTHSTE 60T
UTGeubh&LD-15-L1&.154 )

61681 UMTESTE6T SaMMILILIG SO B 2 uNpns eNenmEuiou] LITeumeu).
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“GLOIPSCEHTL NMhGH SLOLPSCSHET QuaTh)
SLOD&QSH6TL LuTeTm SLOIDSCS6TL LUNMMNS
SLOD&QHET 6RlbHG HLODHCSH6T Sy UIHG)]

SOIDN&CSH6T eum(pd LOG eumfhl”! (UMTHFTEFE - SeNFFmm AFTGS 7. L.128)
SO(PEETES  HeenesT  (P(POLWNS  SJLULTNSSIS QaTuoLeunmes Qe
SeoNHFHOD QuIssHHetT Coaufseailed ehaUNTHS SHSHLLGUAT. QM @muimy
61601  GUTMOLILLL I 7994D 6UWISH6L WeMMBSTY. @6u] LITEUT6wI), LIT6U6VI],
BOOLOID BHreuevl], Qev&&6an aNGSH&I], HICTUILDTEH [HIENLOLID 6TLHGVT 6T6OTL  LI6V
QUIITSENTEL ULDMISLILIRE6OTMITI).

WI.4D1

umeumewy SLOID QMN&EG WGHS T mmHlieuf. SO Compluies
SMLMUILD  QUATEDDU|D  THHMBIIG  6T60ILIME — QUMUGE 2 0HDHEG
QeuaNiupBsHwg WL Hwerm SLOIPFHeflesr QLEHMDEMUI 2 6V&HLD 2 6u0T(THLOLIG
uemm Frmomlwier.

“LeLYIUN(HLD LIBV2 6V@GLD LML 556 TS &IS
SO SHWILD 621
6T6LEMELIM)| LIFDCILIT(H6T(Lp6T @ (HHSLIlG
@@muug  Gumev” (QELALMA  QevsHs  HoUNUIOL ST
LISL .. CHTaNbSITF6T - LIS .9)
616010  FaMOMIULl, UFDCAUTHEHSE Hagmer SO  Quompuller  HmLienu
2 LEAMGS STLIqUl eeeflalen&ETaHg HH(PWL LTeumen] SieugasGen
61516060 QOMLAIGET 2 (HeuTHID FHLOD CTNEG H&T @eLemev.
SLODCLLMA TUAUT(PSID 2 65T CILIHEMLIEMW! LIMEFTMHMILD;
@&levL KuILhleLEMEV.
SLOILPEITENEITEMLIL UTTRIGEUMGS HML g evlld Goum HMLIN6LEM6V.
SLOID aumps! FLOD CeueLs! FLOLD 62MhIG !
ORI UsD LG HoEwd (PLORIGaISTS!
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31986 G MILIL & 61T
1. QepsipEd MU - Levau] S.H&E6T L. 15
2. Q@meLSHTULNWILD - QG eMNeyen - (LPeneaTedl] & Cou GLNFLOGNWILD -LOLIWIED - 640
3. Slmellenemur yymewid - B (Ruumml - 57
4. QgmevsTUNWLD - Qgeaflelemy - (Lpenestedl] & Cou.&LNFLOGUNUILD LITL60.880
5. QamevsmUNWILD QefNeyenr - (pensored] & .Ceu. &LINFLOSTWILD - LITL60.1285
6. QameLsTULNWILD QGefNeyenr - (pemetrad] & Ceu. &LILNILOGTTIWILD - LITL60.886
7. unGeunhsy UMTHHTEFET - LTCEUHGLD-15-L18.154
8. UMI&STEeT - HeN&Femm QFr@GS 7. L1.128
9. Q&LQWLTH Qev&AHEF HOUNLIOLSST - LTSLIJ.(P.CHTNHSITF6T -Lis 9

Gl6m6voT HITH UL IqUI60

SLOIPT eUMPaILIL @EVEHSEUILD - (GI(PemeuTel] QM. Qenhi@GLoremy - Hleveuest
USIILSLD, ClFemement - LIGILIL 2019.

QEhHOIDLE S - Leved] S.B&ET6T - SLOLDLO6II LSLILISLD, ClgeiTensar - LG —
2001.

Qgmev&TULNWILD QFefNeysnl — (penestedl] & Cou GLNFLOGNWILD, LO6TN6EUTE &I
USILSLD, Qgemement - LIGILIL 1999.

QFLCLMA @evsHudF HmUNELLEET - LISLF.(P.CHTaNHSITEFeT - OUNLCEUEV6H
USIIUSLD, C1F6T6mesT, LIGILIL] - 2009.

267






SRC-QUEST, Volume 4 (2024) ISBN 978-93-95323-22-2

SLOILD QUETTSHSHEMTCTIT - 21iq WY& (&IHEVL6LITH 6T 261 &S 661

LD. D601 GLD & 63Y 6V
SODSHIOM, FHTLL &N @Umn&eumd &eoaifl, §lFAFTLLIeTe.

(LP6IT )| 6D

Sl WIMTEGBHEVEVM 6T6oTm @evfl QUIEHTUenL W] FHeoLILSSTISHMGS
2 60 QM FTeTCoMT @6uj Si(HLOUS 2 MWTHFWFTEGL N6tTer] 2 600
Quoblel]. QaubeEE eI o HoUuHsTsHnE 2m7 Quinb
B m&&H6E0MD 6T60TM) &H([HS QL (WP6i(h. NOF QSTEHIL LITLRISEMETUILD 2_6nJ&HEneNL|D
Qeu] HYRSETHCS &L QFLEDM). Q&H&L(Hengulled SHLOID euaTjss &merCoy
auflen&unev ool &MrEHMNHG fHhs Wemmuialed 2 MIUSSHS
SlgWIMjE@HELOMHl6T 2 IS HMe GHISH TMULILGEDS).

By &CIFTMHSET : g UIMTTEGHELELN, (LPHHLOD, HeoUILSSTTLD
Abstract

Silapathikaram marked a turning point in the history of Tamil literature. Silampu
shows the state of enjoyment in the literary life of Tamils from solos to kappiyam. Silampu
first kappiyam, the primary kappiyam, Muthamilkh kappiyam After Silampu, no other
kappiyam has appeared that reflects the art and culture of the Tamil race. Although many
texts appear for this special copy, Adiyarku Nallar's text is one of the best. In the modern age
of science, Tamil has been able to stand out for itself, and the main reason is that it is not easy
to transcribe Adiyarku Nallar Silambakia Muthamilkh Kappiyam. It can only be written by
someone like Muthamil Vidhakar, Tamilkalanjiam Adiyarku Nallar. The purpose of
researching this book is because this book will help others to understand the text by looking
at it from many angles. Only a well-versed vidhak can write a text for the sylambam, which is
a muttamik kappiyam. Similarly, just as Adiyarku Nallar reflects the artistic life, society, and
kiss of the Silampu Tamil, Nallar's text is also a reflection of Tamilness according to the

source. This teacher, who came to write a letter for Silapathikaram, had boundless knowledge
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and training. This can be seen line by line in Adiyarku Nalla's speech. If it were not for his
speech, we would not have realized the merits of Silapathikaram and he witnessed the
destruction of music and drama that would have been absent and lost to know the merits of
ancient Tamil. He felt that he should at least convey the merits of ancient Tamil. This study is
an expression of that. Therefore, the importance of this article is that the descriptive method

is critical.
Keywords: Adiyarkunallar, Muthamizh, Silappathikaram
AQUWITTEHG HELELITHI6H EUITLD & NS

QeumemnLil @G6eo  FLOWILD @ettenCleuerLl  LJOLILIL e1606m60  6T6algmILD
@eaung smeold BEFITIGHENLT STLHHDG UPHHLSTGSD 6T6oTm L (HLD
5HSULGEDE QeumamIsGE SHouyuruiyorssd sraulu@d  C&Fuwiu]l &emmed
QeUh&EG HIDEMHLILIT SHT6U6VT 6T6TMI 61 CILILI(HETIE 6THTUGID Si&HTeVSSH0N([HHS
QuUITLILICTITEESMRIQSIWITCSHTEN 6T65Ts0IH CHTETMEL QeU(h&HEG 2 HMCFIIS W& HS
alereneony “@eau(hEGSHIenLIWL] STIVCT6TaID CIUWIT 26MITed  6)lhG 6% 6oTMm)ILD
HITDenL  eTerTemIlD 261 C&HMRIEG LOEIILVSHSHL GSMIDLBITLIq6D  CLI(HRISEm &UT6oT

AT Q&MhGGauely NMHhe eNFILDRIGSHESSH6T LIsE S 560 2 6168 .

HErearFbubSy S CHUMIL  UML606L “HEUUGIETT &(he,(Herme  Hlemew
SIETUICTITEVIT] S IIMTTSGSBHLONCH” 6T60TM)  FOUCILIHLOTENE “ g UITTEHEGHELEV]’
STEOTMCILILINTED  SIMPSHTONT.  SLQUWMTS  STRAW  @Qela|mFum&iFwiy
EMFUFLOWISGHEUT 6T60TUIT. LMeUmMUTSHensL QuilGuwimer’ (6oLl 5-16) 6TIMIG &G

ETETMILD LNOEUTHWITEMSU|EDL LI QemmevetT @ 6T(LpSIFTI.
2 _snyuiler uisoL]

WSSOI sTONwD eerm  CuUTHOUCGUMID HeoUUSSETTSSHHG2-60F QDM
@euemiy.

“62(IHLD HLOQLDIT(K CLPETMILD 2 V&6 LIMEN&SSHHI&F
Garett Q&% HHeoILHSTTEHH M C&iJ1hSCILIT (I 6T
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(LD QG S GlenHSmen

6160TM) MGG HoULUTUNTE QFUILET 6R6TMI. ‘L(BHSID HILPEYILD 6T63T LITEYLD
o D QUTBHS 6T6LELTL QUTHEBLD QHFHE HLLOTHID LITEOSSHT6 6T6oTMm)
OO C&FWwIL|eT @eaisnyl CUTHMISETDSI.

“U(BHSILD HILPEYILD 6T6OTLI LIGYLD 2_6muLDd
QuUTBHE QB 6TeLEVMLI QLT EHLD - ASHFH S
LIq W] &S HEV SILOTHLD LITEOI% S T60T [H60T6mIT6L
Sl WM& GHEVEVITE 6T60T LIT6TT”

61601 QEFlw]em HeoLuHSTISHHMNHG Qeu] 2 6n) QuMMLmG 2608 LESEHES
BeLeLLNTSLD LITEOIS G ML GUITHMIH6TTM)]

Sllq WIMT&EGHEVEVITI] SIEMEUWIL SHSLOMS

“6T(LpGSl6tT ST SINBHCHT QesTC&Tm CILIm (b efest
(PSS SN RN ADBCHT - (P (DS BILD
L(BSODUPSSLOLQ6T LITL DG Qet Dl

a@g,g, SlevNeuGewimedr”

ETEOIMI FaMIQUGTUI 2 6TeNEH JL6oTTeL @] 6T(PSHSHetT Smedt SINHGHeUT: QeTQFTMH
QuTmeiles SiPHSL SINHGEUT:; LWPSOMUNSSHOPNET LML DGE QFeuaill 2 ey

S6UTL_6IT 6T6OTLIEN S QeurGHI2 empGl H6iTE 2 6WITSHSILD.

SeoluSsMIHHET (HEMD  CLUIHEDIDSEMET  6T6VEVLMD QUTH 2 6MIUITEL  GT6oT
SLOIPSID BTG SINHHH. QUG 2 60) @eLeuMDed CUT QBHSTEL 618G eMeTGIUIT
il QFIHS6T CleueMiLL ML WmDheH QHHGWL. (WSSO NG S&SITEHIL Qe
LeitienL_ & SO @Qevdsem QeusbHlLmigailed 2aMGHenendgHel];: HOULTE 2 6mi)

QummIb Smedr eumiihGealj. Qeurs 2 snyuiles eurueonsl ULPHSLOLDF6T L SmLD
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UL &6m60 uaThisememLiLmm) s1&H&HemestGuImT il &[5 &SHI&H6m QeueNiLLl L 6. Geui
& (LD epafufed Hmett LLPHSLOLDS H6M6V&H6IT HetG C&IHl&HesTmenT.

QeumenL Il BHeoL 61HmS Gomemen BIFLINWISTS QHEHGWL G evNlulepend L 6ot
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