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Corrosion Inhibition of Mild Steel in I M HCI Solution by
Poly(o-aminothiophenol) and Poly(o-aminothiophenol)/CuQ Nanocomposites
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INTRODUCTION

Corrosion that occurs by rupturing of metals is an unplea-
sant process 10 nature; therefore, serious efforts are taken (o
check this phenomenon. Commonly applied three approaches
to reduce the corrosion are anodic protection, cathodic prote-
ction and protective coatings | 1], Inspite of having many methods
to control the metal corrosion, the application of conducting
polymers for the inhibition of corrosion is an arca which is
recently gaining increasing attention |21

Generally, polypyrrole (PPy), polyaniline (PANI) and their
derivatives have been broadly studied because of their casy
preparation and stability. The ring-substituted conducting
polymers [ 3] like poly(o-toluidine), poly(o-anisidine), poly(o-
chloroaniline) and poly(m-toluidine), can improve their anti-
corrosion performance in aggressive environment than the
straight line polymers like PANI and PPy [1-7].

Aminothiophenols (ATP) are interesting electrochemical
materials since both amine and thiol have different reactivities
and thus provide more reactive sites. The productive use of this
molecular assembly can give rise to remarkable morphologies,
which leads to multiple applications. Poly(aminothiophenol)
(PATP) is considered as one among the most interested condu-

Published online: 20 October 2021, AJC-20540

The chemical oxidative polymerization of poly(o-aminothiophenol) and poly (o-aminothiophenol)/Cu) nanocomposites were performed |
in aqueous HCTusing ammonium persulfate as an oxidant. The synthesized polymer and its CuO nanocomposites were characterized by |
cmploying FT-IR, UV-Vis and XRD analysis. Weight loss and clectrochemical techniques were used o investigate the inhibitory performance
of poly(o-aminothiophenol) and poly(o-aminothiophenol)/CuQ nanocomposites on mild steel in 1 M HCI solution. The electrochemical |
impedance spectroscopic method showed a capacitive loop, revealing that the corrosion reaction is governed by the charge transfer |
mechanism. The inhibitors were of a mixed type, according to polarization measurements. The adsorption process was obeyed by the |
Langmuir isotherm, The Langmuir adsorption isotherm was also used 1o derive thermodynamic adsorption paramelters. '
I

Keywords: Aminothiophenol, Nanocomposites, Corrosion, Mild steel, Electrochemical studies, Adsorption.

cting polymers and also attracted much interest in many studies
with various practical applications because of its high condu-
ctivity, outstanding air stability and special physical, chemical
properties differentiated with other conducting polymers [8-11].
Conducting polymers/inorganic metal oxide nanocomposites
attracted considerable attention because of their physico-
chemical, electro-optical properties, unique microstructure and
their effective usage in sensors, microelectronics and also in
constructing nanoscopic assemblies and battery cathodes
[12,13]. In the advancement of rescarch in nanoscience, CuO
nanoparticles have found multiple applications in various fields
[14-17].

Inview of these favourable characteristic properties, poly-
(o-aminothiophenol) (PoATP) and poly(o-aminothiophenol)/
CuO) (POATP/CuO) nanocomposites have chosen for the
synthesis and corrosion studies. To our best of knowledge, no
reports in literature dealing with the anticorrosion properties
of poly(o-aminothiophenol) and poly(o-aminothiophenol)/
CuO nanocomposites on active metals. The main objective
herein is to investigate the corrosion process of mild steel in
I M HCI solution in the absence and presence of different
concentrations of POATP and PoATP/Cu() and also to study
the adsorption isotherm and mechanism.

This 1s an open access journal, and articles are distributed under the terms of the Attribution 4.0 International (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercially, as long as they credit the author for the original
creation. You must give appropriate credit, provide a link to the license, and indicate if changes were made.
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Abstra‘ct:‘ Medicinal plants have bioactive compounds which are used for curing various human diseases. The phytochemical
anglysns is important commercially as used by pharmaceutical companies for the production of the new drugs. Phytochem icals are
primary and secondary constituents. Primary constituents have chlorophyll, protein, sugar, and amino acid. Secondary
constituents contain terpenoids and alkaloids. Medicinal plants have antifungal, antibacterial, anti-inflammatory, antidiabetic and
anticancer activities. The present study involves four different medicinaksplants Eugenia jambolana, Cissus quadrangularis,
Cassia auriculate, and Gymnema Sylvestre. The selected medicinal plant <snused for treating various diseases _The main
objective of the study is to find out the phytochemical constituents of the cted medicinal plants. The result shows the presence
of carbohydrates, tannins, glycosides, amino acids, protein, steroids i ted medicinal plants. Polar and non-polar solvents,
Ethanol, and chloroform were used for extraction. ' ; -

Keywords - Medicinal plants, phytochemical, antidiabetic, anticancer, ar}:\ in‘ﬂammatory, antifungal.

1. INTRODUCTION L

Nature has been a source of medicine for thousands of years and an impressive number gf‘”fﬁ(.)d S rugsthave been isolated

from natural sources, they are used in traditional medicine. (Anja]i.D.Ruik; ,20@9)“” Pla}}gts"ﬁa "2 i ability to synthesize
aromatic substances mainly secondary metabolites, of which at least 12,000 have beep-icolat ‘&mﬂber estimated to be less than
10% of the total (Malli juna; et al., 2007). The synthesized aromatic substange$ (Métgbo s) are used by plants as defensive

molecules against predation by ‘microorganisms, insects, and heerowever, sSkne of these may involve plant odour
(terpenoids), pigmentation ,(tann'ins and quinines), and flavor (Capsaicin (Mallikharjuna, et al., 2007). However, these defensive
molecules give plants their medicinal value and also used by human beings because of their great importance in the health care of
individuals and communities. '

Higher plants, as sources of medicinal compounds, have continued to play a dominant role in the maintenance of human health
since ancient times (Ahmed, L.1998). Over 50% of all modern clinical drugs of natural product origin and natural clinical products
play an important role in drug development programs in the pharmaceutical industries.

Phytochemical investigations of crude plant extracts show the presence of active principles in the plant parts like bark, leaves,
flowers, roots, fruits, seeds. Phytochemicals are non-nutritive plant chemicals that have protective or disease preventive properties.
Plants produce chemicals to protect themselves but research works demonstrate that many phytochemicals can protect humans
ledge of the chemical constituents of plants is desirable because such information will be of value for the

against diseases. Know sire : : :
nt work, the qualitative phytochemical analysis was carried out in different

synthesis of complex chemical substances. In the prese
medicinal plants

Eugenia jambolana ) )
Eugenia jambolana (E. jambolana) Lam. commonly known as Jamun or black plum is an integral part of the indigenous

medicine system of India to treat various diseases. Traditionally all parts of Jamun such as fruits, leaves, seeds and bark are used in

Ayurvedic medicine. Jamun plant has been reported for a wide range of medicinal properties such as antioxidant, anti-

inflammatory, neuropsycho-pharmacological, anti-microbial, anti-HIV, anti-diarrheal, antifertility, gastro protective, antiulcer and

radio-protective activities (Sagrawat H, et al., 2006)

The pulp of theJamun berry contains anthocyanin, delphinidin, petunidin, and malvidin-glucosides, which impart its bright
purple color .Both the fruit pulp and seed extracts of the Jamun berry have a long history of medicinal use and they have been
died for their anti-diabetic properties. Despite a growing body of evidence s p’;.)or't'gg,d\e angzaaﬁr propefties of
harma B,et al.,2008) oo
' \ 7 PRINCIPAL
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Screening Of Phytochemicals, Invitro Assessment Of Antioxidant, Anti-
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ABSTRACT

The current study is amed to evaluate the efficacy of methunolic extract of Aegle marmelos leaves for
pharmacological properties. The qualitative phytochemical analysis was determined. The antioxidant and
anti-inflammatory propertics were analyzed using different nssays, The TLC profiling was also determined
to study the vanous phytochemicals, The MCF-T cell Tines were assessed for anticancer property. The
phytochemical analysis revealed the presence of ulkaloids, Navonoids, phenols, sterords, tannins, saponins,
terpenoids and glycosides. The DPPH and ferric antioxidant reducing assay showed that the antioxidant
capacity of the methanolic extract of A, marmeloy leaves increased in a dose dependent manner. The anti-
milammatory activity using protein denaturution assay showed promising results. The TLC analysis
exhubited the presence of different phytochemicals and the retention factor was also caleulated. The
anticancer activity in MCF-T cell line significantly reduced the viability of the cancer cells in dose
dependent manner. Hence, from this study the methanolic extract of A marmelos can furthermore be
explored for pharmacological properties,

Keywords: Acele marmelos, antioxidan, antisinflammatory, TLC, anticancer,

1. Introduction

The medicinal plants are mostly used for curing of human discases employing
phytochemical constituents, Phytochemicals are naturally present in the medicinal plants,
leaves, vegetables and roots, which have defense mechanism and protect humans from various
diseases (Rastogi and Mcharotra, 1990). The herbal medicine have been used continuously
in the history for a very long time. The development of medicinal and financial aids of the
plants arc on rise in some (WHO, 1998) developing countries. Traditional systems of medicinal
plants have been practiced for thousands of years considering their medicinal value, T he plants
(Kaul, 1997) give mankind a novel medicine combining with different plant extracts,

Some of the useful outcomes ascribed to plants are the treatme
experimental findings in hundreds of years (Fakim, 2006). The traditional m
are widespread in some countries like India, Japan, Sri Lanka and Thailand, A
total medicinal (Jones, 1998) needs are fulfilled with tribal medicines, The
the past 50 years, are the revolutionized modern medicinal practice, which are isolated rom
the various medicinal plants, These phytochemical ingredients show thethe lipat il 2.
of plant drugs. The WHO promotes the medicinal drugs in the natiohal me
programs, considering the accessibility to the common man. Th

nt done with
edicine practice
bout 40% of the
important drugs of
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Corrosion Inhibition Efficiencies of Polymethacrylic Acid and

Substituted Polymethacrylic Acid on Aluminium in 0.3M

2, JPTS 2 VY . : 1
J. De ';llmnmr,""// V. Ramesh,”™ P, Suresh, PP, Anto Mariya Jeraldine,
) 1,
and R. Jaya Santhi
'PG & Research Department of Chenstry, Al ollese, Vellone 642 006 Tavnl Nadu, Tndia
‘D partment of Physics and Nanotechnology, SRM Distitute of Science and Teclmology, Kattankulathur 603 204
Nadu, India
Department of Chemical Teclmology, Loyola Academy Degree and PG Collee, Jeedimetla, Secunderabad SO0010,

Indha

Telangana

Polymethacryhe acid (PMAA) and substituted pnl\lmllhul\lll acd (P MA/\/II(); with para dihydroxy benzene (HOQ) were
synthesized via tree radical polymerizatnon and they were charactenzed using UVevis, T TROXPED spectral studies The UV
spectium of both PMAA and PMAA/HQ shows transitions duc to 7+ a® at 218 and 306 nmrespectvely  The XD analy s of

PMAA shows semicrystalline, and the substituted PMAA shows amorphous. The morphology of the polymers determimed from the
SEM analysis exhibits fractured surface and cluster-like artangement. The CV studies of PMAA/HO and prostine HO <how that the
redox behavior of HQ has changed in PMAA/HQ duce to the polymerice effect. The corroston immhibinon efficiency of the resulting
polymer was studied on aluminium in 0.3 M NaOH solution using weight loss. potentiodynaimic polanization, and electrochermical
impedance spectioscopic techniques, and their results were compared. The adsorption of synthesized polymer shows that the
mhibition of aluminium in 0.3 M NaOH has been influenced by Langmuir adsorption isothernm: The anticorrosion and adsorption
studics show that the corrosion inhibition potency of PMAA/HQ is more significant than PNAA

© 2021 The Electrochemical Society (“ECS™). Published on behalf of ECS by 10P Publishing Linuted. [DOIL: 10.1149/2162-8777/

NaOH

L]
P, Amaladass,

Tami

aclal6)

Manuscript submitted June 18, 2021; revised manuscript received September
part of the JSS Focus Issue on Selected Papers from the International Conference on Nanoscience

(ICONN-2021).

The disintegration on metals or alloys’ surfaces due to their
interaction with the environment is known as corrosion,"” which has
been continued the long-standing Lh.lllcng.u. predicting the rapid and
sustainable dcploymcnl of metals.’ It has been observed that many
techniques are used to modify either metal or the environment to
control corrosion. In modifying the environment, the processes like

deacration, dehumidification, deactivation of corrosive gases, and
utilization  of corrosion inhibitors  have been reported in the

literature.™ Aluminium is non-toxic metal and its unique properties
such as recyclability, low weight, corrosion resistance, high thermal

aluminium and its alloys are

3, 2021 Published October 11, 2021, This paper is

and Nanotechnology 2021

Impedance and weight loss method and explained their performance
on the basis of their structural framework and free energy change of
adsorption.

Experimental

Materials and methods.—All chemicals received were of analy-
tical grade and used for the experiments without further purification
Methacrylic acid (M.Wi 86.09 ¢, Molecular Formula = C;H,O,),
AIBN (2 methylpropionimude) (M.Wi 161.24 ¢, Hydroquinone

and electrical conductivity makes it a valuable material, and makes (M.awt = 110.11 g, M.Formula CoHgO5) were purchased from
extensively utilized in most industries, Sigma-Aldrich. Conc. Hydrochloric acid, Ammonium persulphate
especially in engineering, the defence industry, aviation, ship- ((NH4)>S,0y). and silver nitrate (AgNO;3;) were purchased from

. . . . . 0-8 H :
building, food and chemical industries.” " It is a strategic resource

whose consumption is a measure of the level of development and
industrialization by the countries. For the past 50 years, global
aluminium production has been steadily increasing and the highest
jump is reported in this millennium. Aluminium and its alloys are
said 1o be passive metals like titanium, chromium and high alloy
steels which form a native oxide film on their surface and resist the
metal from corrosion. The native oxide film Al,O; formed on the
aluminium is thermodynamically stable at the pH range of 4-9 210
However, the native oxide film is thermodynamically unstable in
alkaline and acidic medium which results in dissolution of alumi-
nium occurs at the fastest rate. The use of inhibitors have known as
one of the best methods to avoid such corrosion and the inhibition
potencies of the inhibitor is more when they contain hetero atoms
like O, N and S and groups like aromatic, triple bond and double
bond. e Polymer seems to be an advanced corrosion inhibitor in
two aspects 1) a single polymer replaces many water molecules and
assists the process entropically favoured and ii) The presence of
multiple binding sites decreases the rate of desorption of polymers
on the metal surface.'™'® In the present study PMAA and
Substituted PMAA have been synthesized to examine their inhibi-
tion efficiency on pure aluminium in sodium hydroxide solution. The
inhibition performance has been assessed using  polarization,

“E-mail: devakemis@gmail.com; rameshmano1980@ gmail.com; shanthijaya02@g-
mail.com

‘- d//"’ Sud)

Merck Ltd, Mumbai. For corrosion inhibition studies, pure alumi-
nium (99.95%), the squire shaped specimen with an area of lem?
was used. The UV-vis spectra were recorded using a Perkin-Elmer
Lamba spectrophotometer. Infrared spectra were taken with ABB-
MB-3000 FT-IR. The polymer samples for the infrared analysis
were employed i the form of pellets with KBr medium. X-ray
diffraction analyses were carried out using Bruker AXS D8 Advance
diffractometer (radiation Cu Ka, A\ = 0.154 nm, 35 kV. 35 mA) at
the scan rate of 3° min ', SEM images of the polymers were taken
using the JSM-6390LV model operating at an accelerating voltage of
20 kV.

Synthesis of polymethacrylic acid and Substituted poly-
methacrylic acid—Polymerization of methacrylic acid was carried
out using the previously reported method'” and the substituted
polymethacrylic acid was synthesized by replacing COOH groups in
PMAA using dihydroxy benzene specttically hydroquinone, to carry
out this substitution, 1 g of PMAA and 3 ¢ of HQ were dissolved
separately i 100 ml ethanol and transferred mto a 500 ml flask
equipped with a condenser. 0.079 ¢ of AgNO; was additionally
added to this homogencous nlinurc and heated to 75 °C, then
saturated solution of (NH;),S-04 (3.75 g in 10 ml) was added in
drop by drop for 90 min finally the reaction mixture was heated
constantly at 80 °C for 8 h to optimize the substitution. Then the
isolation of substituted PMAA was carried out by consecutive steps:
E "|pm'ulinn of cthanol, filtration of unrcacted hcnzoquinonc, casting

/ | the .\Q]l&()ll and finally drying of cast film in vacuum.'®
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Prospect of Poly(2-chloroaniline)-Nanocomposite-Silica as Anode in Li-Ion Coin Cell

G Van'®and S. JHancy Mary®

Department of Chemistry, Auxilium College (Autonomous), Vellore-632006, India

*Corresponding author: E-mail: vanichem2005@ gmail.com

In the past few decades, the progress of conducting polymer
with inorganic materials for optics and electronics related
applications have gained much attention among researchers
[1]. Particularly, the most probable conducting polymer was
polyaniline due to its ease of preparation, environmental stability,
good electrical conductivity and potential usage in recharge-
able batteries, photovoltaic cells, sensors, electromagnetic
shielding, gas-separation membranes, light-emitting diodes etc.
[2-4]|. Though its potential applications are very wide, serious
problems exist which obstruct its practical use. The major
drawback of this polymer is solubility and processability. It
can then be replaced by synthesizing derivatives in order to
obtain materials with improved solubility and processability,
enhanced electrochemical and electronic properties [5-7].
Modified polyaniline can be synthesized by (i) introduction
of substituents like -CH,, -C;Hs, -halogen and amino groups
onto the aromatic nngs of the polyaniline chains [8-10] and
(1) copolymenization of aniline and derivatives | 11.12].

The halogenated derivatives of polyaniline such as poly-
chloroanilines, polybromoanilines and polyiodoanilines are

relatively less investigated. One among the important deriv-
atives of polyaniline is poly(2-chloroaniline) (P2ClAni) and
has been studied by few researchers in the recent past. The
P2ClAni properties can be fine tuned by a number of ways
such as copolymerization, synthesis of blends and composites
for applications in the field of hybrid electric devices [13].
Nano-scaled P2ClAni and its effect on oxidant concen-
tration, surfactant type and surfactant concentration were inves-
tigated and the results substantiate that the electrical conduc-
tivity of doped P2C1Ani/SDS50 increased with the monomer:
doping ratio of 1:25 possessing the highest electrical conduc-
tivity of 10.47 S cm ', relative to the synthesized P2ClAni
without doping [14]. The effect of dodecyl benzene sulphonic
acid (DBSA) on the electrical conductivity of P2ClAni and
P2CIAni/silk blends has been reported by Linganathan &
Samuel [15]. Since P2C1Ani-DBSA/Silk has higher dielectric
constant than P2C]Ani-DBSA and P2CIAni/Silk, it can be used
in energy storage devices. Palaniappan | 16] studied the effect
of temperature on the conductivity and spectral properties of
P2ClAni. The methanesulfonic acid doped P2ClAni has been
successfully synthesized and shows potential sensing for NH,
gas [17]. The P2C1Ani/Si0; nanocomposite was synthesized
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Analysis of Physico-chemical Factors and Estimation of Total
Chromium in Water Samples Collected in and around TCCL
Industry, Ranipet, Vellore District, Tamil Nadu, India
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Abstract. Tamil Nadu Chromate Chemicals Limited (TCCL), Ranipet, Vellore, Tamil Nadu, India was closed in the year 1997. The unused raw
materials inside the industry leaches out during rain and contaminate the ground water. The Physico-chemical analysis of the water samples in
and around the industry reveals that the total chromium content ranges from 701.311 to 849.569 mg L" exceeding the maximum permissible
limit in three stations and trace amount of Chromium in other stations. There is an increase in various parameters like pH ranging from 6.5 to
9.54, EC ranged from 474 to 4900 pumho cm™, TDS ranged from 332 to 3430 mg L", BOD fluctuates from 9 to 36 mg L, COD varies from 128 to
576 mg L", chlorides vary from 22 to 1000 mg L™, sulphate varies from 14 to 1285 mg L", calcium ranged from 18 to 363.8 mg L, magnesium
Varies from 11to 192 mg L' and free ammonia ranged from 3.64 to 5.68 mg L". There is a decrease in fluoride and phosphate concentration. It
isevidenced that the chemicals dumped inside the industry has deteriorated the quality ofwater in and around the Industry.

Keywords: TCCL, Ranipet, Physico-chemicals factors, Chromium

The discharge of huge amounts of metal-contaminated
wastewater containing heavy metals like Cd, Cr, Cu, Ni, As,
Pb, and Zn, are the most hazardous among the chemical
industries (Adeyeye et al 2002). Because of their high
solubility in the aquatic environments, heavy metals can be
absorbed by living organisms. Once they enter the food
chain, large concentrations of heavy metals may accumulate
in the human body. If the metals are ingested beyond the
pemmitted concentration, they can cause serious health
disorders (Babel et al 2004). Water pollution due to
development in technology, continues to be of great concem.
With increasing generation of heavy metals from
technological activities, many aquatic environments face
metal concentrations that exceed water quality criteria
(Sanjay Kumar et al 2011). Metal production have decreased
in many countries due to strict legislation, improved
purification technology and altered industrial activities, in the
recent years (Mridul et al 2013). Chromium is the common
toxic contaminant in wastewater from electroplating, leather
tanning and metal-finishing industries (Prabhu et al 2019).
The physiological effects of chromium on the biological
system depend upon its oxidation state. Increase in the levels
of metal ions and organic pollutants in the environment due to
lack of strict enforcement by the regulatory authorities. Tamil
Nadu Chromate Chemicals Limited is an industry located in
the Chennai Bangalore national highway NH4 near Ranipet

v Industrial area, Vellore District which produced sodium di
chromate for chrome tanning purpose. The industry was
supplying sodium chromate to all chrome tanning industries
distributed in Pernambut, Ambur, Vaniyambadi and Ranipet
of Vellore District. Then the industry was closed in the year
1997, due to the raise of pollution in that area. The raw
materials which were needed for the production were left
unattended till now. The chemicals from that raw ore were
getting leached out by rain water and seeps into the ground
water and affects the quality of the ground water (Devi et al
2012), (Nirmala et al 2013). Hence the present work was
carried out to estimate the extend of contamination in and
aroundthe TCCL industry.

MATERIAL AND METHODS

Study Area is TCCL Industry which is located 3km north
eastof Ranipet, on the Chennai Bangalore national highways
NH4. Water Samples were collected from in and around the
TCCL Industry, Ranipet. The study area chosen for the
research includes nine stations, three station within the
factory and six stations around the factory. Empty distilled
water cans were taken, washed and sterilized forthe purpose
of collection of the water samples. Water Samples were
collected from different stations and checked for pH using an
electronic pH meter at each station. Station 1, 2, 3, 7,8and 9
are Borewell water, Station 4 and 5 are waterinside the TCCL
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Structural, Thermal and Electrochemical Behavior
of Poly(2-ethylaniline)-nanocomposite-Fe,O,
and Poly(2-ethylaniline)-nanocomposite-SiOz

for Antibacterial and Antioxidant Studies
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Abstract—Poly(2-ethylaniline) (PEAN), poly(2-ethylaniline)-nanocomposite-Fe,0; (PEAN/Fe,0;) and
poly(2-ethylaniline)-nanocomposite-SiO, (PEAN/SiO,) are synthesized by emulsion polymerization and
characterized by UV—Visible, FTIR spectroscopy, Powder XRD, TGA, DTA, and SEM-EDX. The nano-
composites are amorphous and exhibit a three-step thermal degradation corresponding to the loss of mois-
ture, loss of dopant, and the decomposition of the polymer composites. The electrical conductivity of the
semi-conducting emeraldine salt forms of PEAN, PEAN/Fe,0; and PEAN/SiO, doped with chloride ions

and camphor sulphonate ions are 4.3 x 107, 3.6 x 107, and 4.8 x 10~ S/cm respectively. PEAN,
PEAN/Fe,0, and PEAN/SiO, show excellent antibacterial activity against the gram-positive bacteria
Staphylococcus aureus, moderate activity against Salmonella typhi and Klebsiella pneumoniae, and weak activ-
ity against Bacillus subtilis and Enterococcus faecalis. These materials are inactive against Escherichia coli. The
destruction of the bacterial cell membranes due to the stronger interaction between the doped polycation
chains and the negatively charged bacterial cell wall, and the release of Fe** ions due to electrostatic interac-
tion facilitates the binding to the negatively charged bacterial cell membrane. The large surface area and the
high content of SiOH groups in nanoporous silica facilitates the attachment with the surface of the bacterial
cell walls. The nanocomposites demonstrate relatively good free radical scavenging activity at a concentration

of 50 uL.

DOI: 10.1134/51560090422200040

INTRODUCTION

During the recent decades, biodegradable con-
ducting polymers have received a lot of attention
owing to their unique combination of electroactivity
and biocompatibility. The electrical conductivity of
polyaniline provides electrical signal towards the cells
[1, 2]. Polymeric materials possess tremendous bio-
medical applications due to their high cellular
response [3, 4], low toxicity, and strengthened bio-
compatibility [5]. The antibacterial activity of aniline
based bio polymers are widely used in health care,
pharmacy, food packaging, and tissue implants with
different bacterial strains [6]. The increased process-
ability and solubility of substituted polyanilines, their
blends and composites make them potentially useful
candidates in the biomedicines. The rigidity and inter-
chain forces are reduced and the solubility of the poly-
mer is enhanced when electron donating groups such
as methyl, ethyl, methoxy, ethoxy and amino are sub-
stituted by hydrogen of the benzene rings in polyani-

line [7]. Polyaniline’s antibacterial activity is ascribed
due to its ability to function as an electron acceptor or
donor. It is caused by the electrostatic adherence
between the polymer molecules and bacteria, carrying
charges of different signs, and as a result, the bacteria’s
cell wall breaks down and the intracellular fluid pours
out, causing death [8]. Conjugated polymers also have
excellent antioxidant activities [9]. The potential risks
of free radical damage to the living tissues are quite
well understood, however, if left unmanaged, they
could perhaps lead to the development of severe dis-
eases. Polyaniline is an outstanding free radical scav-
enger as it is redox-active and can therefore flip
between a continuum of oxidation states [ 10].

Nanocomposite materials have received a lot of
attention due to the advances in mechanical and ther-
mal properties and are particularly potent owing to the
large surface-to-volume ratio, which constitutes a sig-
nificant active surface for interaction with _%':roorv
ganisms [11, 12]. - 35'/)}:—'
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BOREMEDIATION OF HEAVY METAL CHROMIUM USING DIFFERENT VARIETIES OF BANANA PEELS

'Vidhya K, *Regina Mary R and *Job Gopinath M
7pG & Research Department of Zoology
"*?Auxilium College (Autonomous)
Vellore, Tamil Nadu, India

Abstraa

_ The Tamilnadu Chromate Chemicals Limited (TCCL) is a company which produced Chromium for chrome tanning leather
industris located in the industrial belt of Ranipet, Vellore District, Tamilnadu. It was closed because of heavy pollution in the year
1997. The chromium ore which was stored in the company is slowly seeping out along with rain water and mixed with ground water
aquifers.Hence the present study, attempts to estimate the chromium level in the stagnant water present in and around the industry and
remediatk using biological waste. The water collected from experimental area was analyzed using AAS, which shows the presence of
cadmiun, chromium, Manganese, Lead. The biological wastes from banana were selected for the remediation studies as it is one of
the chief commercial plants, cost effective and available throughout the year. The different varieties of banana available in the market
were procured and the peels were used as bio-adsorbent for remediating the polluted water. Poovan banana peels shows highest
adsorption level 92.94% followed by Red Banana peel 92.83%, Karpooravalli banana peel 88.94%, Green banana variety 87.63%,
Rasthalibanana variety 89.61% and Elachi banana variety 91.25%.
Key words: Heavy Metal Chromium, Bio adsorption, Banana peels.

Introduction

Heavy metals released from industries as effluent pollute the soil and ground water as it seeps into the soil. (Won et al., 2014;
Abdi and Kazemi, 2015; Shakoor et al., 2015). Heavy metals are the toxic and non-biodegradable substances when bio accumulated
create serious complications to the living organisms. Heavy metal waste has been increased rapidly since the revolution of the .
industries. The metal from the industrial activities are mobilized and enter into the soil or water and enters the food chain. The metals
are necessary for the human beings in the activation of enzymes and enzyme cofactors in trace amounts but accumulation of heavy
metals becomes toxic causing adverse effects on the living beings. Beyond a certain level, Chromium it is toxic (Balamurugan et al.,
2004), mutagenic (Gili et al., 2002), carcinogenic (Codd et al., 2003) and teratogenic (Asmatullah et al., 1998). Recent studies have
revealed that the untreated waste water from the industrial sources affects the water quality of the surroundings and makes the water
unfit for consumption.

Banana is otherwise called as Apple of paradise, which is one of the most important crops grown by more than 130 countries
in the world belonging to the genus Musa (family Musaceae). In India the banana production was about 24.9 million tons while the
total world production of Banana during 2012 was about 13 9.2 million tons. Almost all the modern edible bananas come from the
two wild species — Musa acuminata, Musa balbisiana. The scientific names of bananas are Musa acuminata, Musa balbisiana
depending on their genomic constitution

Several research groups have used raw and chemically treated banana peels for the removal of toxic heavy metal ions from
aqueous solutions and industrial wastewater. Banana peel has been used as an adsorbent to remove the metals copper and lead from
the wastewater which gave it on to use banana peel as an adsorbent to remove the chromium. Banana peels are used as good
biosorbents as it is economical and gives efficient result (Vijayaraghavan and Yun, 2008).

Materials and Methods

The study area selected was the industrial belt of Ranipet, Vellore. Water samples were collected from TCCL industry.
Different varieties of banana were chosen and purchased from the local market. Banana varieties chosen for the experiment are Red
banana (Musa acuminate), Rasthali banana, Elachi banana, Green banana (Musa acuminate AAA genome), karpooravalli banana
(Musa acuminate - ABB genome), yellow poovan b
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ABSTRACT

In recent years, the conducting substituted polyanilines have been developed by many researchers as
well as engineering community so that the drawbacks or defects of a particular polymer can be overcome
by preparing substituted potymer/blends/composites. The poly(3-chloroaniline) and poly(3-chloroani
line)}-nanocomposite-NiFe,0, were synthesized by interfadal polymenzaton technique. The FTIR and
XRD techniques revealed an interaction between poly(3-chloroaniline) and NiFe,0, particles. The ther-
mal stability was studied by TGA and DSC. The electrical conductivity values of poly(3-chloroaniline)
and poly(3-chloroaniline }-nanocomposite-NiFe,0, were determined from Nyquist plots and found to
be 5.8x10* Scm™' and 4.90x10°3Scm ! respectively. The morphology of the nanocomposite was studied
by SEM and the elemental composition was determined by EDAX. The antimicrobial activities against
bacteria such as Escherichia coli, Staphylococcus aureus, and Bacillus subtilis and fungal strains such as
Candida albicans, Aspergillus niger and Aspergillus flavus were studied using agar well diffusion method.
The poly(3-chloroaniline) and poly(3-chloroaniline}-nanocomposite-NiFe,0, showed good activity
against Staphylococcus aureus and moderate activity against Bacillus subtilis, and Escherichia coli Poly(3-
chloroaniline) exhibited excellent activity against Aspergillus flavus and moderate activity against
Aspergillus niger. Poly(3-chloroaniline}-nanocomposite-NiFe,04 had good activity against Aspergillus niger
and moderate activity against Aspergillus flavus. Poly({3-chloroaniline}-nanocompasite-NiFe,0, showed
better antifungal activity against Aspergillus niger when compared to poly(3-chloroaniline). Poly(3-
chloroaniline) has better activity against Aspergillus flavus than the nanocomposite.The redox activity
with synergistic bactericidal effect of chlorine and chlorosubstituted polyaniline enhances the biodegrad-
ability and biocompatibility leading to functional application as antibacterial agents in biomedicine.
Copyright © 2022 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of scientific committee of the International Conference on
Advanced Materials and Mechanical Characterization (ICAMMC 2021).

1. Introduction

its activity in the field of storage devices [ 1], since its unique mate-
rial characteristics and exceptionally good environmental stability

For more than a decade now, conducting polymers, a key
research area, has raised attention of various researchers due to
their economical importance, light weight, good stability and semi-
conducting nature. These properties pave the way for applications
in several areas like low-cost energy storage devices, biomedicine,
electrochromic display devices and biosensors etc. Polyaniline is
one among the conducting polymers which is potential towards

* Corresponding author
£ mail addresses: vanichem2005@gmail com (G. Vani), jhancy201) 1@gmail com
'S Jhancy Mary).
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are not observed in any of the other conducting polymers. The
extended conjugation along the polymer backbone makes the
chain rigid resulting in lack of solubility and infusibility, which
indicate the main drawback of this polymer. Hence the conjugated
polymers, lacked one of the most important and useful properties
of polymers, namely their ease of processability. Mare recently,
researchers overcame these problems by focusing on the molecular
design, alteration in the monomer structure by introducing various
substituents, use of different types of surfactants, selective acid
dopants and copolymerization. The incorporation of substituents
in the polymer backbone is a common technjque tg,prepare soluble
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ABSTRACT

The present study is based on planktonic Ostracods collected from Kozhappalur Lake twice a month over
a period of one years (January, 2019 to December, 2019). In total, seven species belonging to six genera were
identified. The detailed description of Ostracods recorded during this study is presented for substantiating
the taxonomic relevance of the study.

Keywords: Ostracods, Kozhappalur Lake, Biodiversity

Introduction abundances result from either direct or indirect en-
vironmental stressors, then the changes in biota may
Ostracods are a class of the Crustacea (class  be used to elucidate changes in the environment
Ostracoda), commonly known as seed shrimps (Puri, 1964). Living Ostracods are used as bio moni-
which are typically around 1 mm in size varying  tors in wetlands, streams and springs. They form an
from 0.2 to 30 mm. Their bodies are flattened from important component in the food of aquatic micro-
side to side and protected by bivalve-like, chitinous organism (Kornicker and Sohn, 1971). Today Ostra-
valve. The hinge of the two valves is in the upperre-  cods are playing an important role in Quaternary
gion of the body. They are grouped together based  climate change research. Ecological and
on gross morphology. They are found in almost all biogeographically databases are being complied
aguatic environments including hot springs, caves,  from many researchers world wide. Using
within the water table, semi-terrestrial environ- graphical Information Systems (GIS) the data can be
ments, in both fresh and marine waters, within the  portrayed spatially. Ostracod databases are the
water column as well as on (and in) the substrate  North American Non-Marine Ostracods Datab
(Martens, 2000). Ostracods are sensitive to changes (NANODe) and the Arctic Ostracods D
in the water quality and are regarded as valuable  (Cronin et al., 2002).
bio-indicators therefore they are used in investiga-
tion of water quality. Their community structurenot  Materials and Methods
only‘allows estimates of the level of pollution, but
a_lso indicates t.h.e trend of general conditions over Samples were collected twice a month from January
time. If changes in species diversity and population 2019 to December 2019 from Kozhappalur',
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KEYWORDS Abstract  Bio synthesis of nanoparticles using plant parts has gained considerable attention, given
Copper oxide nanoparticles: the fact that the method is green, environment friendly, cheaper, simple and involves no hazardous
Elsholtzia blanda: substances. The present study involves the green synthesis of copper oxide nanoparticles (CuQ NPs)
Chitosan; using chitosan and the aqueous leaf extract of Elsholtzia blanda, an aromatic medicinal herb. The
Green synthesis; synthesized E.blanda-chitosan mediated copper oxide nanoparticles (CPCE) and E. blande: medi-
Antibacterial: ated copper oxide nanoparticles (PCE) were subjected to different characterization techniques,
Antioxidant; Ultraviolet-visible (UV-Vis), Fourier Transform Infrared Spectroscopy (FTIR), X-Ray Diffraction
Congo red; o (XRD), Field Emission Scanning Electron Microscopy (FE-SEM), Energy Dispersive X-ray Anal-
Photo catalytic activity ysis (EDAX), High Resolution Transmission Electron Microscopy (HRTEM) and Selected Area

Electron Diffraction (SAED). The absorbance peaks in UV-Vis spectroscopy at 286 nm and
278 nm for CPCE and PCE respectively indicated the formation of nanoparticles. TEM and
SEM employed for studying the surface morphology showed rod-like and spherical morphology
bearing average size of 47.71 nm for CPCE and 36.07 nm for PCE. The antibacterial activities of
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ARTICLE INFO ABSTRACT

'(e‘wnk The biosynthesized metal oxide nanoparticles are of particular interest due to their wide applications in diverse

Copper oxide nanoparticles fields. In the present study, copper oxide nanoparticles were successfully synthesized using chitosan and

Green synthesis aqueous leaf extract of Eupatorium adenophorum. The green synthesized chitosan-plant extract meiated copper

Antibacterial oxide (CPC) nanoparticles were characterized by Ultraviolet-visible (UV-Vis), Fourier Transform Infrared

Chirosan Spectroscopy (FTIR), X-ray Diffraction (XRD), Field Emission Scanning Electron Microscopy (FESEM), Energy

Expliborion Gieptisnn Dispersive X-ray Analysis (EDAX), High Resolution Transmission Electron Microscopy (HRTEM) and Selected
Area Electron Diffraction (SAED). The FESEM and HR-TEM shows the synthesized nanoparticles structures as
Nano flakes and Nano rods with size ranging between 30 nm~80 nm. EDAX shows the purity of the elemental
constitutions. Antibacterial efficacy for the synthesized nanoparticles was tested against two-gram positive
bacteria viz. Enterococcus faecalis and Staphylococcus aureus and two gram negative bacteria viz. Escherichia coli
and Salmonella typhi The maximum zone of inhibition for E. faecalis, S. aureus, E. coli, S. typhi were 18 mm,
12 mm, 11 mm and 12 mm respectively. The synergic effects between chitosan and plant extract in determining
the shape and size of the nanoparticles are well established.

1. Introduction plant parts such as flower, fruit, seed, fruit peel, root, bark, stem, leaf,

etc. are highly significant. They act as reducing and capping agents
since they contain phytochemicals like carbohydrates, polysaccharides,
flavonoids, terpenoids and alkaloids which are attributed for their
reducing properties (Yulizar et al., 2017).

Metals especially transition metals can form oxides of varied stoi-
chiometry due to their variable oxidation states. Metal oxide nanoparti-

Nanotechnology is a fast-emerging field in modern research, involv-
ing the synthesis of nanoparticles whose properties exhibit a sea of dif-
ference from those of their bulk counterparts. This is due to their size,
distribution, and morphology. Nanoparticles with size varying from 1-
100 nm find a unique place in nanoscience and nanotechnology as they
find their applications in everyday life which includes catalysis, cos-

metics, drug delivery, dothing, packaging, optics, information storage,
pollution control, automobiles and manufacturing sectors, etc. (Tiquia-
Arashiro and Rodrigues, 2016) Nanotechnology aims at producing
faster, lighter, cheaper and smaller devices which has greater efficiency
while using less raw materials and consuming less energy (Murugesan
21 al., 2016).
anﬁasdnampamda—beach;evedbmhdlmugh
~onventional chemical method and green method, the latter is widely
sreferred as it involves little or no toxic substances at all either as
mmsotasbypmdmts,Greenqnﬂusmofnanopamdsmvolvs
slant parts, maobesorenzyms.l-lowevu,ueofplantparir.prove
0 be more facile compared to the microbe-mediated synthesis which
nvolves tedious culturing: In the green method, the utility of different

* Corresponding author.

cles, with specific properties like enhanced surface area, biocompatibil-
ity, high thermal and mechanical stability, excellent catalytic, magnetic
and optical properties are gaining significant ground (Nguyen et al.,
2018). This led to them being highly applicable in various important
and crucial fields of technology, medicines, industries, agriculture,
environmental remediation, etc. There are reports of various metal
oxide nanoparticles such as CuO, ZrO,, TiO,, CeO,, Fe,04, FeQ, SnO,
Zn0, MgO (Khaldakar and Butala, 2017) being synthesized and their
propetties and applications studied. Among them Copper oxide (CuQ)
nanoparticles stand promiinent owing to their unparalled physical and
chemical properties. CuO nanoparticles are excellent p-type semicon-
ductor with a narrow band gap ~1.7 eV (Gebremedhn et al., 2019a).
Owing to the fact that CuO nanoparticles find wide applications in
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ABSTRACT
sources are gaining a lot of attention these days . and rhey have 1

wide spectrum of uses. The fact that it is both environmentally henign is the key reason for ifs wndespread
popularity. Our current study uses a green approach to describe the biological production and character-
isation of silver nanoparticles made from a conventional leaf extract. The antibactenal and antidiabetic
performance of silver nanoparticles prepared with plant extracts such as Tabernaemontana divancate.

Iso assessed in this study. Scanning Electron Microscopy (SEM).

Basella alba, and Allium fistulosum is a
and Transmission Electron Microscope (TEM) was atilized to characterise the shape and morphology of

produced silver nanoparticles. Silver nanoparticles with sizes of 40 nm. 50 nm and 57 nm were observed
to have a solid block-like, rod-like structure. AgNPs show bactericidal action towards both gram-positive
and -negative microbes, according to in vitro investigations. Both antidiabetic and antioxidant actiity
suggest that silver nanoparticle has good ability to inhibit enzymes so it could act as alternative for

Nanoparticles produced from biological

the conventional drug.
© 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (hctp:// creativecommons.ofg/license s/hy-nc-nd

Silver nanoparticies

1. introduction

Metallic nanoparticles (NPs) were of major attention due to its
exceptional physico-chemical properties and possible photocat-
alytic and wastewater treatment benefits (George et al. 2022;
Mariz Magdalane et al, 2018: Panimalar et al., 2022; Panimalar
er al.. 2022 Kasinathan er al., 2016). Metallic nanoparticles (MNPs)
have distinct properties that are determined by the ways of fabri-
cation and the composition of the precursors which is effect of bio-
logid and metal oxide nanoparticles (Venkatesh et al., .2018;
Simbine et al, 2019; Aziz et al, 2016; Mahmoud et al., 2016;
Elbeshehy et al., 2015). Physical methods for preparing AgNPs have
been tried, however they are not cost-effective, waste more energy,

* Comresponding authors.
£-mail addresses: vinodhinisanjeevee@gmail.com (S. Vinodhini), scho-

12005@auxiiumcoliege.edu.in (B. Scholastica Mary Vithiya).
Peer review under responsibility of King Saud University.
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1018-3647/© 2022 The Author(s). Published by Elsevier B.V. on behalf of King
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Saud University.

and require the use of specialised instruments. However, because
of toxicity issues, they have limited biological applicability. Exter-
nal stabilisers, some of which are hazardous, are routinely used to
improve their stability. The use of bielogical resources to produce
nanoparticles, particularly plants, can eradicate the toxic issue
(Mani et al., 2021; Anand et al., 2017; Mam et al. 2021: Mam
et al.. 2021). Floras were widely available, non-toxic, and simple
to manage. Plants also have phytochemicals, might be reducing
and capping substances, making the production method simple.
Silver (Ag) NPs have gained a lot of attention among all the metallic
nanoparticles (Oves et al. 2018; Manikandan et al. 2017).
Chemical-based reduction, micro-emulsions, radiation, hybrid-
based approaches, photo-chemical reduction and sono-
electrochemical, microwave-based systems, and now a green pro-
duction route have all been developed for the production of AgNPs
(Yaqoob et al, 2020; Syafiuddin et al, 2017; Loo et al, 2018:
Sanchooli et al., 2018).

However, despite the fact that some of these physiochemical
procedures are long-lasting and technically viable, their usage on
a broad scale is limited owing to its usage of dangerous chemicals,
higher costs, higher energy and time requirements, and strain in
wastage purification thorugh photocatalysis technique (Mangala
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ABSTRACT
ckness within a range of 100 nm in diameter. They are held responsible
environmental applications,

Nanoparticies are ultra-fine particlcs, thi
o enormous fields like diagnosis, bio-imaging, drug delivery, cancer therapy,
hiosensors, clectronics, €tc., due to their unique physicochcmical propertics. Among many noble metals,
paliadium (Pd) is one such metal that has gained attention in this review. Planl~l;ascd biosynthesis has revealed
the possibilinies of synthesizing asnometric range palladium particles, their stabilization and impact of varying
pH. temperature and concentration mostly on development and morphology with nanoparticles. the
biosynthesized particles were determined using UV-Visible spectral analysis, FTIR, SEM, TEM - EDX as well
' whose findings were in support 0 the role of phytochemicals operating as reducing
reduction to Pd(0). The antimicrobial activity of palladium
nanoparticles (Pd NPs) synthesized i inst various pathogens. The
results showed the ability of Pd NPs to make the microbes tible by a clear zone of inhibition. Despite of
ali these experiments, the research demands further extensive study to bring out an exact mechanism for the
process of Pd (1) reduction to Pd (0) and mode of action of Pd NPs against microbes.
Graphical Abstract

um vulgare L. plant plant Extract  PdCl, solution Pd NPs ‘r/’ﬂ,
—— e ——————— o
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ABSTRACT

In recent years, metallic nanoparticles manufactured by green method have become a popular environ-
mentally beneficial technology. Our current study describes an eco-friendly, biological production of pal-
ladium nanoparticles (PdNPs) with leaf extracts from Allium [fistulosum, Basella alba and Tabernaemontana
divaricate. Fourier transform infrared spectroscopy (FTIR), Ultraviolet-visible (UV-vis ) spectroscopy.
scanning electron microscopy (SEM), X-ray diffraction (XRD) and transmission electron MiCroscopy
(TEM) be used to characterise the produced PANPs. The results of our SEM examination showed spherical
form with a size of of 500 nm, 2 pm and 2 nm, correspondingly, for leaf extracts of Allium fistulosum.
Basella alba, and Tabernaemontana divaricate derived PANPs. In TEM images of all three extracts, the diam-
eter and shape of the generated PANPs were rather constant. Therefore, PANPs with diameters ranging
from 2 to 5 nm were measured respectively. Finally, all the extracts were evaluated for antioxidant. anti-
fungal and antibacterial activity. The optimized PANPs were taken for the application of dye degradation
process by varying the concentration from 0 to 50 of different aliquots of PANPs dispersions at different
time of 0 to 10 and about 1 mL of congo red (1x10™* M) was mixed with 025 mg of PANPs and kept for
continuous stirring at room temperature (RT). The data demonstrated that the effects of duration and
concentration were strongly related to the generated functional groups as well as nanoparticles, played
an important role in decreasing metal ions and stabilising PANPs in an environmentally manner.
© 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (hetp://creativecommons.orgjlicenses/ by-ac-ndj1.0/).

1. Introduction

science, biomedicine, and pharmacy. Because of its increased
surface-to-volume ratio and enormous external strength, progress

Nanomaterial improvement, especially of high quality, is a hot
topic in nanoscience and technology these days. Metal techniques
have sparked renewed attention due to its fascinating physical,
thermodynamic and chemical properties, make great candidates
for various applications such as optical electronics, catalysis, and
biomedical applications’ (Azizi et al, 2017; Mani et al, 2021;
Parasuraman et al, 2019; Sathiyaraj et al, 2021; Anju et al.,
2019). Palladium nanoparticles, commonly known as PdNPs cata-
lysts, have gained a lot of attention because of its useful uses in bio-

#* Corresponding authors, ;
E-mail addresses: vinodfuni sanjeevee@gmailcom (S. Vinodhini), schol2005@
auxiliumcoliege.edu.in (B, Scholastica Mary Vithiya).
Peer seview under responsibility of King Saud University,

v y i

in the manufacture of Pd nanoparticles has gained tremendous rel-
evance due to its use in both homogeneous and heterogeneous
catalysis (Dauthal and Mukhopadhyay, 2013; Fahmy et al.. 2020;
Fahmy et al., 2020; Ghosh et al, 2015; Kapdi and Fairlamb, 2014).
Electrical and chemical ‘laser pulse ablation, and sonochemical
decline procedures are'common formulated PANPs delivery meth-
ods. Because the synthetic chemical approaches used to make
PdNPs have a punitive effect and reduce palladium’s catalyst per-
formance, new synthetic procedures are needed to fulfil a wide
variety of possible purposes for the production of PANPs with regu-
lated size thickness. Metal ions can be reduced to NPs by physio-
chemical, enzymatic, and biolegical processes (Liu et al. 2016;
Mittal et al,, 2013; Mohana and Sumathi, 2020 Nugrohe et al.,
2016; Rabiee et al,, 2020). Higher radiation and concentrated reduc-
tion compounds are used'in physio-chemical procedures, polluting
the atmosphere and perhaps harming peaple’s health. Nonetheless,
the enzymatic approach of nanoparticle processing is superior,
although it is more expensive. Due to a need to construct nature-

asoviek | Production and hosting by Elsevier friendly techniques in the processing of nanurmte%,uf&ne of
hitps://doi.org/10.1016{) jksus. 2022.102017 J{. {
1018-3647/© 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
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| Drug resistant strains arc formed due to unsuitable uses of antibiotics and insufficient check of infections. In present years, due to the |
| extensive.antimicrobial properties, metallic nanoparticles and metallo-pharmaceutics are highly proposed. Therefore, the synthesis of
; bimetalhc nanoparticles arc exploring towards the evolution of more productive amalgamative antimicrobials composed of combined
| metals. In this study, the green synthesis of Cu-Ag bimetallic nano-alloys using aqueous extract from the leaves of Curcuma arornatica is
| camed out. Sythesized Cu-Ag nano-alloys were characterized by UV-visible spectroscopy, scanning electron microscope (FE-SEM),

| transmission clectron microscope (TEM-EDAX), cyclic voltammogram (CV). The characterization studies reveals that the biosynthesis

. extubited antibacterial activity against both Gram-positive and Gram-negative bacteria. The antidiabetic potential of Cu-Ag nanoafloys

method.

INTRODUCTION

Drug-resistant infectious diseases are fast spread and causes
a global health threat in this era. If this continues, then after
50 years around 10 million people die every year due to these
drug-resistant infections [1], As antimicrobial agents, metal
napoparticles are utilized. Tiny particles with different prop-
erties and applications are nanoparticles [2]. Noble metal
napoparticles, such as silver, gold, copper, efc. exhibits strong
antibactesial action against wide range of microorganisms; thus
it is used in cosmetics, medical devices, food preservatives,
dental resin composites and implants [3]. Bimetallic nano-
particles (combination of two metal elements), show- more
advantages when compared to mono-metallic nanoparticles
and are highly focused due 1 their distinct optical, electronic,
catalytic properties (4]. Biosynthesis of metal nanoparticles
provide a new scope due (o its simple, stable, eco-friendly,
inexpensive methods. I bimetallic nanoparticles synthesis,

shows an cffective inhibition against a-glucosidase. Anticancerous activity of Cu-Ag nanoalloys indicates its greater efficacy in destroyimg

|
|
|
|
produced core-shell Cu-Ag nano-alloys with spherical shape and average diameter size of 15 nm. The synthesized Cu-Ag nanoalloys |
|
cancer cells. The biosynthesis of Cu-Ag nanoalloys can be employed in medical and industrial fields on a large scale with cost reductive ;

|

l

Keywords: Bimetallic nanoparticles, Curcuma aromatica, Antibacterial activity, Antidiabetic activity, Anticancerous actiivity.

environment friendly reducing agent, plant extract is utilized.
To reduce metal ions into metal nanoparticles, plant phyto-
chemicals with antioxidant or reducing properties are used
[5]. In nanoparticles synthesis, the composition of plant leaf
extract is also an important factor i.e.) each one have different
concentration level of 'phylochemicals [6]. Flavones, terpe-
noids, ketones, aldehydes, sugars, carboxylic acids and amides
are the main phytochemicals in plants, responsible for biored-
uction [7]. In theoretical point of view metal ions with stronger
reduction potential are reduced faster. Thus in Au-Ag bimetallic
nanoparticles which is a well-known system, Au ions are
reduced first while Ag ions are reduced later, forming core-
shell structure [8]. Curcuma aromatica, a traditional medicinal
herb, belong to Zingeberaceae family, used for treating biliary
disorder, anorexia, cough, diabetic wounds, hepatitis disorders,
rheumatism, sinusitis [9]. Around 235 compounds are found
in C. aromatica, which is categorized under phenolic compounds
and terpenoids. C. aromatica has 22 diaryl heptanoids, 8 phenyl-

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 Intemational (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercially, as long as they credit the author for the original

creation. You must give appropriate credit, provide a link to the license, and indicate if changes were made.
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ARTICLE INFO ABSTRACT

'(e‘wnk The biosynthesized metal oxide nanoparticles are of particular interest due to their wide applications in diverse

Copper oxide nanoparticles fields. In the present study, copper oxide nanoparticles were successfully synthesized using chitosan and

Green synthesis aqueous leaf extract of Eupatorium adenophorum. The green synthesized chitosan-plant extract meiated copper

Antibacterial oxide (CPC) nanoparticles were characterized by Ultraviolet-visible (UV-Vis), Fourier Transform Infrared

Chirosan Spectroscopy (FTIR), X-ray Diffraction (XRD), Field Emission Scanning Electron Microscopy (FESEM), Energy

Expliborion Gieptisnn Dispersive X-ray Analysis (EDAX), High Resolution Transmission Electron Microscopy (HRTEM) and Selected
Area Electron Diffraction (SAED). The FESEM and HR-TEM shows the synthesized nanoparticles structures as
Nano flakes and Nano rods with size ranging between 30 nm~80 nm. EDAX shows the purity of the elemental
constitutions. Antibacterial efficacy for the synthesized nanoparticles was tested against two-gram positive
bacteria viz. Enterococcus faecalis and Staphylococcus aureus and two gram negative bacteria viz. Escherichia coli
and Salmonella typhi The maximum zone of inhibition for E. faecalis, S. aureus, E. coli, S. typhi were 18 mm,
12 mm, 11 mm and 12 mm respectively. The synergic effects between chitosan and plant extract in determining
the shape and size of the nanoparticles are well established.

1. Introduction plant parts such as flower, fruit, seed, fruit peel, root, bark, stem, leaf,

etc. are highly significant. They act as reducing and capping agents
since they contain phytochemicals like carbohydrates, polysaccharides,
flavonoids, terpenoids and alkaloids which are attributed for their
reducing properties (Yulizar et al., 2017).

Metals especially transition metals can form oxides of varied stoi-
chiometry due to their variable oxidation states. Metal oxide nanoparti-

Nanotechnology is a fast-emerging field in modern research, involv-
ing the synthesis of nanoparticles whose properties exhibit a sea of dif-
ference from those of their bulk counterparts. This is due to their size,
distribution, and morphology. Nanoparticles with size varying from 1-
100 nm find a unique place in nanoscience and nanotechnology as they
find their applications in everyday life which includes catalysis, cos-

metics, drug delivery, dothing, packaging, optics, information storage,
pollution control, automobiles and manufacturing sectors, etc. (Tiquia-
Arashiro and Rodrigues, 2016) Nanotechnology aims at producing
faster, lighter, cheaper and smaller devices which has greater efficiency
while using less raw materials and consuming less energy (Murugesan
21 al., 2016).
anﬁasdnampamda—beach;evedbmhdlmugh
~onventional chemical method and green method, the latter is widely
sreferred as it involves little or no toxic substances at all either as
mmsotasbypmdmts,Greenqnﬂusmofnanopamdsmvolvs
slant parts, maobesorenzyms.l-lowevu,ueofplantparir.prove
0 be more facile compared to the microbe-mediated synthesis which
nvolves tedious culturing: In the green method, the utility of different

* Corresponding author.

cles, with specific properties like enhanced surface area, biocompatibil-
ity, high thermal and mechanical stability, excellent catalytic, magnetic
and optical properties are gaining significant ground (Nguyen et al.,
2018). This led to them being highly applicable in various important
and crucial fields of technology, medicines, industries, agriculture,
environmental remediation, etc. There are reports of various metal
oxide nanoparticles such as CuO, ZrO,, TiO,, CeO,, Fe,04, FeQ, SnO,
Zn0, MgO (Khaldakar and Butala, 2017) being synthesized and their
propetties and applications studied. Among them Copper oxide (CuQ)
nanoparticles stand promiinent owing to their unparalled physical and
chemical properties. CuO nanoparticles are excellent p-type semicon-
ductor with a narrow band gap ~1.7 eV (Gebremedhn et al., 2019a).
Owing to the fact that CuO nanoparticles find wide applications in
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Abstract
Nanotechnology based platforms have gained new insights into the development

of effective modes of drug delivery systems for addressing wounds and related
pathologies. Drugs encapsulated in nanodimensioned materials or nanoparticles are
becoming a dermatologically attractive and versatile strategy for the development
of optimized pharmaccutical formulations. In the current study, we developed gel
formulations of Quercetin (Q) loaded alginate (ALG)/chitosan nanoparticle (CSNP)
with concentrations 0.01% and 0.075% incorporated into carbopol encoded as
Q-ALG/CSNP-G1, Q-ALG/CSNP-G2, respectively, and assessed their wound heal-
ing potential when topically applied to open excision wounds on adult Wistar rats.
The characterization tests confirmed Q-ALG/CSNP-G2 featured pH, spreadability,
extrudability and consistency. The in vitro release profile showed that the optimized
Q-ALG/CSNP-G2 released quercetin in a sustained manner of 62.51+0.72% over
the period ol 24 h as optimally needed for the wound healing onrush covering the
inflammatory and prolilerative phases. The in vivo acute dermal toxicity study did
not produce any overt indications of toxicity as compared with control rats. The
healing time for wounds treated with quercetin was even longer than those treated
with Q-ALG/CSNP-G2. Antioxidant assays (SOD, CAT, LPO, and NO) revealed
enhanced free radical scavenging ability of Q-ALG/CSNP-G2 gel receiving rats,
thus improving healing quality. Furthermore, the restoration of biomarkers hydroxy-
proline and hexosamine content significantly proved increased re-epithelialization
and collagen formation. The histopathological investigations on wounds treated with
drug-loaded gel demonstrated efficient healing. as evidenced by the delicit of inflam-
mation, established fibrous tissues. well-organized fibroblasts, and blood capillaries.
Combining the unique properties of controlled drug release, enhanced antioxidant
and antibacterial effects, the developed Q-ALG/CSNP-G2 were topically effective
and showed synergistic wound healing capabilities compared with free quercetin in
Wistar albino rats.
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ABSTRACT

Keywords:

Chitosan (CS)

Poly(vinyl alcohol) (PVA) .
Nano bioactive glass (nano BAG)

Nano zinc oxide (nano ZnO)

Bone tissue engineering

The present study was to develop a hybrid chitosan-based bionanocomposite for potential bone tissue engi-
neering applications. Chitosan (C)/Poly(vinyl alcohol) (P)/nano bioactive glass (B)/nano Zinc Oxide (Z) were
fabricated by sol-gel assisted solvent casting method. In this method, several CPBZ nanocomposites have been
studied by varying the ratios of nano ZnO (0.05%, 0.1%, 0.2%) to yield CPBZ1, CPBZ2 and CPBZ3 hybrid
scaffolds. TEM, FESEM- EDAX, XRD and FTIR analyses were performed to characterize the macrostructure of
CPBZ bionanocomposites. Nano ZnO of size 20 nm and nano bioactive glass of size 6-10 nm was synthesized and
characterized by TEM analysis. The in vitro bioactivity studies confirmed the formation of apatite minerals that
results in direct bone bonding implant. SEM revealed the macroporous structure with a pore size of about 10 um
and hydrophilic rough surface. The phase composition of nano ZnO embedded in CPBZ scaffolds was examined
by XRD. The characteristic functional groups and the chemical interactions associated with the organic-inorganic
phase were analyzed by FTIR. The results of mechanical studies by a universal testing machine (UTM)
demonstrated an increase in the tensile strength and apparent density after the addition of nano bicactive glass
and nano ZnO. The integration of nano Zinc Oxide in the polymer matrix increased the swelling ratio up to 298%

" and maintained the delayed biodegradation behavior around 38%, while the pH remained neutral (7.4). The

antibacterial activity evaluated by Salmonella typhi and Enterococcus faecalis pathogens showed a better zone of
inhibition for gram positive E. faecalis. The hemocompatibility study proves that the CPBZ nanocomposites are
blood compatible and showed a hemolytic ratio of less than 2%. The results demonstrated that the prepared
bionanocomposites could act as an extracellular matrix in osteogenic tissue engineering.

1. Introduction

materials to have all of the desired properties to promote cell regulation.
So every material has a unique property that contributes to the overall

Bioengineered bone tissue is a potential alternative to the traditional
use of bone grafts as it can be provided indefinitely and has a low risk of
infection and disease transmission [1]. Tissue engineering requires a
combination of host cells, biologically active factors, and scaffolds to
renovate or replace bone. Bioengineered scaffolds should be able to
facilitate cell function and depict the extracellular matrix (ECM). A
biocompatible, biomechanically reliable, and biodegradable scaffold
with degradation rates similar to new tissue growth and similar to native
host tissue is advantageous for tissue engineering. Scaffolds of nano-
structures can provide a channel for mesenchymal-derived cells like
osteoblasts to grow and differentiate [1,2]. A separate polymer cannot
encounter all of the requirements to function efficiently for a natural
extracellular matrix. As a result, scaffolds should be woven from various

efficacy of the scaffold. Polymeric (both natural and synthetic) and
nonpolymeric materials have traditionally been used in the fabrication
of scaffolds. Chitosan and poly(vinyl alcohol) are considered attractive
materials for tissue regeneration due to their exceptional biocompati-
bility and desirable chemical structure [3].

Chitosan is of significant interest because of its biocompatibility,
biodegradability, osteogenic and broad-spectrum antimicrobial prop-
erties. Chitosan contains glucosamine and N-acetyl glucosamine units
and is quite similar to glycosaminoglycans, the main constituent of
native ECM. Due to its similarity to different glycosaminoglycans, it may
bind to growth factors in osseous trabecular tissue and may also be
mitogenically active in different kinds of cells like osteoblasts It pro-
motes cell adhesion and proliferation while also acting as an

* Correspondence to: Affiliated to Thiruvalluvar University, Serkkadu, Vellore 632115, Tamil Nadu, India.

E-mail address: suganthak@auxiliumcollege.edu.in (V.S. Kumari).
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A CODING TECHNIQUE WITH ATOMIC NUMBERS
USING THE PRIME CORDIAL LABELING ON F26A
GRAPH

MD. SHAHIRA SULTHANA, G. MARGARET JOAN JEBARANI
and L. SUJATHA
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Abstract

In this paper, a method of generating new graph labeling asscciated with the existing
graph labeling is intraduced by assigning non-negative integers agsumed by a parameter of any
branch uf knowledge tu the vertives of any graph by maintaining the other conditions of a
particular graph labeling. Here by taking the Atomic Number of Elements and the Prime
Cordial Labeling, a new graph labeling is obtained and it is named as Prime Cordial Labeling -
Chemistry Atomie Number of Elements (PCL-CANE), Any Graph can be checked it it is a PCl.-
CANE. The graph F26A, & symmetric bipartite eubic graph with 26 vertices and 39 edges ia
taken for discussion and it is proved to be o PCL-CANE graph. A technigue of coding a message
with F26A and PCL-CANE using Graph Message Jumbled (GMdJ) code is also included as an

application.
1. Introduction

The Authors of the paper decided to work on a suitable graph with the
existing Prime Cordial Labeling, associating it with any branch in general
and Chemistry in particular. The source of enlightment is attributed to ‘A
dynamic survey of graph labelings’, an Electronic Journal of Combinatories
by J. A, Gallian 1], a few Research papers on graph labelings by 3. K, Vidya
[5] et al and G. Uma Maheswari [7] et al. on coding techniques made the
Authors strike at an application.

2020 Mathematics Subject Classification: 34Dxx, $3Dxx.

Keywords: Prime Cordial Laheling, Atomie Number of Elements, F26A Graph, Message
Junmbled coding.
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FUZZY SHORTEST PATH PROBILEM WITH
TRIANGULAR INTUITIONISTIC FUZZY NUMBERS AS
ARC LENGTHS
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Asgistant Professor
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Abstract

The shortest path problem is a classical and important network optimization problem in a
non-fuzzy netwark which plays a vital role in many social networks, In this paper, we discuss
the shortest path problem from a specified vertex to every other vertex on a network with
imprecise are lengths. A theorem is proposed for the fuzzy shortest path problem where each are
lengths is in the from of take triangular intuitionistic fuzzy numbers. Four different cases of
fuzzy shortest path are verified, based on the parameters chosen by the decision makers to point
out the eonclusion, Suitable numerical example is demonstrated for the proposed approach.
Simulation result using C program is included for the general algarithm, Comparison is also
made with the existing earlier result.

1. Introduction

Over the past several years, a great deal of attention has been paid to
mathematical programs and mathematical models that can be solved through
the use of networks. Posing problems on networks not only yields
computational advantages, it also serves as a means for visualizing a problem
and for developing a hetter understanding of the problem. It is much easior
for a decision maker to draw a picture of what he wants than it is to write

2020 Mathematies Subject Classification: 90B99.

Reywords: Acyclic network, Shortest path problem, Triangular intuitionistic fuzzy numbers, -
eut renling technique, Docision maker,
Received October 5, 2020; Accepted November 10, 2020
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ABSTRACT .
o main factors for the gr()wtl1 of l'hc modern economy is development of Digital technologies in the financial market,
ese 1S Mobile banking, with the introduction and advancement of mobile technology and devices bank customers
to mobile banking services atany time and at any place. In the recent period due to spread of COVID-19 Pandemic
fer toavoid physical visits to banks so they are influenced to adopt Mobile bankingservices. As personal banking is
Suitab]edurin{.; this unusual Lockdown stage of COVID-19 Pandemic this has forced people to use contactless transactions
nmv()id handling paper money as much as possible. This study seeks an observation to test the impact of Mobile banking
U:J:]jty servicesamong customers. F'o’r this pu‘rposc, qpcstionnaire}ms been created and the data is collected through Google
eying 100 customers availing mobile banking services from Indian Overseas Bank Vellore City.

i ne ofth
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 Keywords: Mobile banking, COVID-19 pandemic, Customers
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| INTRODUCTION
Mobile banking is very convenientin today’s digital age with many banks and they are offering quality apps too. Customers
sarted using those apps for the purpose of depositing a cheque, to pay bills, to transfer money to a friend, check balance,
View statements with the help of mobile phones it has been efficiently use by the customers in order to save their time,
money and effort. The Covid-19 Pandemic it has driven the customers to use of mobile banking. It has turned people
1o use mobile banking wallets more and more in banking sector. Thus, study is entirely focused to evaluate the impact of
0VID 19 on Mobile banking service quality among customers from Indian Overseas Bank, Vellore city.

LITERATURE REVIEW

Girish, V. (2020) in their study revealed that the impact of Covid-19 on Mobile Banking Services. A sample of 80
respondents of Bengaluru city was collected through Google forms. The data was examining with the help of frequencies,
simple percentage, mean, standard deviation and one sample t-test. The study arises with the conclusion that there is
Impact of Covid-19 on Mobile Banking Services.

(Sreelakshmi & Prathap, 2020) in their study point out that conducting various Health and awareness campaigns
onthe threat of Covid-19, would prove to be beneficial in the promotion of mobile banking along with preventive health
concerns, They also discuss how important it is to repeat the needfulness for promote individual’s belief amongst the
customers to utilize the services via online literacy and promotion programs. Their study also pointed out that through

€ Provision of additional features and offerings on a single platform, the adoption of mobile paymgn&services could

urther boosted, p /}V O
dr- o
VES OF THE STUDY PRINCIPAL

! AUXILIUM COLLEGE (Autonomous)

0 : ; : actiont 3NN Vel 6:32:Q06ibn < o

cwl:;lf!lerstand customers, shift from physical banking transaction RIS alfipe o @fgg@ﬁi ns during
9 Pandemic,

To analyse the impact of COVID-19 towards mobile banking services among the customers.
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NTRODUCTION:
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The pro-apoptotic and cytotoxic efficacy of polydatin encapsulated poly
(lactic-co-glycolic acid) (PLGA) nanoparticles
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ARTICLE I'N'FO ABSTRACT

Keywords: Polydatin (POL) is an ingredient of many herbal medications and has pharmacological properties. The present
Polydatin study aimed to determine the antitumor potential of Polydatin loaded poly(lactic-co-glycolic acid) (PLGA)
FAGA ; nanoparticles (POL-PLGA-NPs) against the cancerous KB cell line. We evaluated the efficiency of synthesized
2::::;:5'5 nanoparticles on cell proliferation and apoptosis markers, in addition to the generation of reactive oxygen species
KB cells (ROS) and its potential to induce damages on the mitochondrial membrane. Morphological changes in the cells

(damage to DNA incurred due to cell lysis) were observed under Ethidium Bromide and Acridine orange staining
techniques. The results evidenced the loss of cell viability, increased ROS, altered lipid peroxidation levels,
increased DNA damage and loss of mitochondrial membrane potential in target cancerous KB cells. Further,
immunoblot analysis quantified the expression of caspases-3, -9 and poly(ADP-ribose) polymerase (PARP) also
supports the cell damage. Thus, the findings of the study suggested that POL-PLGA-NPs effectively induced
oxidative stress by initiating cellular damage leading to apoptosis in KB cells.

1. Introduction

Nanoparticles (NPs) are solid colloidal particles ranging from 10 to
100 nm and they are designed to get conjugated with therapeutic agents
and provide advantages over free drugs, with a prolonged half-life,
decreased drug toxicity and increased targeting efficiency, which are
considered significant in anticancer research. In the past decades, a
variety of biodegradable NPs namely poly (lactic acid) (PLA), poly
(lactic-co-glycolic acid) (PLGA), alginate, chitosan, gelatin, dextran,
poly-e-caprolactone, etc. are involved as a carrier system for performing
in vitro and in vivo treatment of cancer and tissue engineering systems
[1]. Among them, PLGA is one of the most widely used biodegradable
polymers since its hydrolysis produces endogenous and easily

* Corresponding authors
E-mail addresses: i I » (R. Vinayagam), 17
! Both the authors are equally conmbu(ed

10.1016/.proct 21

Available online 2 November 2021

melabolized monomers of lactic acid and glycolic acid, which join the
tricarboxylic acid cycle and are removed as carbon dioxide and water,
posing no danger to the biological environment [2]. As far we under-
stood, PLGA NPs could be possibly uptake by KB cells, suggesting that
they were mainly transported by folate receptor-mediated endocytosis
[3]. Under PLGA’s ability to change surface properties and can improve
biological material interaction, therefore it is commonly used in drug
delivery mechanisms. Furthermore, the United States Food and Drug
Administration (FDA) has approved PLGA for clinical use in humans [4],
and few PLGA coated drugs are commercial. Available i.e., paclitaxel,
doxorubicin, cisplatin, docetaxel, and curcumin, etc., [5]. Adding to it,
PLGA is chosen as they are biodegradable, biocompatible, renewable,
inexpensive, non-toxic, environmentally friendly, and as effective drug

¥0%@egmail.com (E. David).
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Abstract

The advent development of cloud computing is an on-demand adaptive technology for many IT
organizations due to its dynamic scalability and virtualization resources as a global service. There are
numerous energy-conscious approaches in existence that attempt to minimize energy consumption and
Service Level Agreements (SLAs) degradation of the host. In this paper, we proposed a novel load balancing
approach that identifies overloaded or underloaded hosts, and selects the VMs (Virtual Machines) for
allocation to the host based on the predicted load. We consider CPU utilization parameter for evaluating
host loading which is far enough to compute all the characteristics of Physical Machines (PM) provided to
the Linear Adam Algorithm for Overloaded detection followed by Interquartile Range (IQR) method for
underloaded detection. The Power-Aware Best Fit Decreasing (PABFD) algorithm sorts the VM in
descending order based on CPU utilization. Then those filtered VM is allocated to the corresponding host
thereby reducing the energy consumption and SLAs degradation. We evaluate the proposed algorithm
through CloudSim-3.0.3 simulation and random datasets with different workloads on a real Planet
Lab. After the evaluation, the simulation result of the proposed method indicates a significant performance
by reducing the metric parameters such as SLA degradation, number of VM migration, the total number
of host shutdowns, and reduce energy consumption.

Keywords: CPU utilization, SLA, VM, PM, Adam algorithm, Robust Static Interquartile Range, MMT,
CloudSim.

1. Introduction

Cloud computing has shown immense development in IT infrastructure wherein it utilizes the dissipate resources
benefits and provides computing services to end-users. It consists of interconnected homogenous and
heterogeneous physical servers which offer on-demand services to the client/users based on the pay-as usage
model in a minimal management effort. Therefore, it is requisite to manage the data center effectively due to the
large set of computing resources such as CPU, RAM, storage, and bandwidth which consume enormous amounts
of energy. Cooling equipment is required to maintain the system’s stability and flexibility in cloud computing [1].
Hence, the high-level energy consumption leads to increased costs and CO2 emissions, which induces the number
of host shutdowns to maintain the adaptive strategies of SLA (Service Level Agreement) contract among the users
and cloud providers. Through virtualization technology, cloud computing resources can be utilized in an optimized
manner where it performs the live migration of VM. In the model cloud data center, the VM migrated takes place
among the host during the overloaded/underloaded states, reducing the number of hosts and enabling the idle host
to power-saving mode. However, the live migration may cause performance degradation and SLAs degradations,
which has a massive impact on the QoS due to CPU, RAM, and bandwidth utilization, Therefore, it is crucial to
decrease the energy consumption and SLAs cost, which results in NP-hard optimization problzj. \Y
P .
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Abstract

This work focuses on ihe preparation of CdSe nanostructures as they have attracted more interest in recent
years due to their size and morphology dependent properties. CdSe nanoparticles have been prepared
through solvothermal method using Cadmium nitrate and sodium biselenite as precursors and

ethylenediamine as solvent. The effect of reaction time on the properties of {dSe especially on the
eported. With increase in the reaction time. the sizes of

morphology and size have been investigated and 1
ase considerably. The XRD pattern also confirms the improvement.in the

the particles are found to incre
ty of the prepared samples with inerease in reaction temperature. The TEM results show the

crystallini
nanorods like structures in the sample prepared at higher temperature for longer hours.

formation of

introduction
In this world of technology, with ever new jnventions and discoveries vast developments had been made in
automobiles, electronics, textiles, communications and medicines. Nanoscience and nanotechnology had
played a vital role in contributing to these latest technologies [1], [2], [3], {4], [5]. [6]. [7]. {81, [9], [10]. It has
indeed brought to Jight the versatile properties of all the conventional materials when they are reduced to
nanoscale [11 ]. Specifically, in opto-electronic devices the semiconductor nanoparticles owing to their wide
range of band gap properties had made an intensive impact and had been used in varied applications. Over
s, nanomaterials of 1l-VI semiconductors have been widely studied by researchers as these

the past decade
noparticles exhibit a distinctive phenomenon of size dependent properties {12}, Amidst the

(ypes of na -
group of II-V1 semiconductors ZnS, CdS.-ZnO. C.dSe_are prime elements as they yield favourable electronic
and optical properties for opto-electronic applications. CdSe nanoparticles, an inorganic compound with
distinguishable role in optical applicati - Q
direct pand gap offer a gu p pplications [13]. s 500
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Abstract

While comparing with other materials, vanadium pentoxide nanostructures have drawn a great
attentiveness due to their high stability and vast applications including solar cells, gas sensors,
optoelectronic devices and so on. In this current work, V,0s is prepared by §olvbghermgl synthesis at a
constant temperature. The prepared vanadium pentoxide powder is again used to deposit vanadium
pentoxide thin films by dip coating method. The structural, morphological and optical studies of the
prepared vanadium pentoxide thin films are investigated using X-ray diffractometer (XRD), Scanning
Electron Microscope (SEM) and UV-Visible Spectroscope (UV-Vis). The x-ray diffraction studies reveal that
the crystallites in vanadium pentoxide film have orthorhombic structure. The appearance of nanosphere like

structures on the sample surface with increasing film thickness and number of dipping is confirmed from
the SEM analysis. The UV-Vis study showed that bandgap of the material is increases with increasing
dipping. These studies provide a clear outlook on the properties of vanadium pentoxide thin films.

Introduction

The origination of thin film technology during the twentieth century has empowered a vast range of
technological breakthrough in several areas such as, LED's [1], optical coating [2], solar cells [3]. gas sensing
[4], electronic semiconductor materials [5] and magnetic recording media [6]. This paved for wide attention
to the researchers globally [7], (8], 19]. [10]. Vanadium oxide has drawn intensive attention due to their
fluctuating material properties in accordance with the oxidation state [11], it can form four single valence
oxides from V2* and V5*, in the form of VO, V303, V0,, and V505 [12). When the number of vacancies is
filled, the crystallographic shear planes are found to abolish the effects of vacancies altogether. The
magnificent properties such as multiple valency, good chemical and thermal stability [ 13], excellent
thermoelectric property, and wide optical bandgap etc, made vanadium pentoxide.a Ygumb‘@material oo
microclectronic, gas sensing [14], electrochemical [15] and optoele
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;eceg:td in revised form 7 May 2020 SEM, UV-Vis spectroscopy and FTIR spectroscopy inorder ‘:“Pus Charactenzation studies such as XRD,
iiﬁ:lp 9 May 2020 phology. optical properties and functional vibrations. The :t:E\éte:ngate thei»r crystallite structure, mor-
noailable online Preee revealed a monoclinic crystalline structure. The morpimlogy of C c;a | anatysls of preparcdiCad 5P
size distribution ranging from 70 nm to 90 nm. The sample pr: Sal;lples reveals spindle shaped with
- d qualiti v g m. pared at pH 5 seemed to possess th
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1. Jucti copper oxide complexes at nanorange can be a good candidate
because of its consumable price.
1 oxides usual molecular configurations,

ition metal oxides Further more ionic meta
n among materia morphology. high surface area and reactive oxygen species pro-
due to its exceptional properties [1-7]. Among the existing transi« motes oxidative damages to bactericidal cell assembly [16.17]-
tional metal oxide copper oxide attracted considerable research il However much attention has been drawn to tailored to prepare
recent days. Copper oxide has two forms with respect to its copper oxide nanoparticles with large pore size, surface are and
valences such as, cuprous oxide (Cuz0) and cupric oxide (Cu0) by employing various symthetic sethods. In addition different
[8]. Because of their unique properties such as their environmental techniques like disk diffusion, broth dilution and microtiter plate
friendliness, natural abundance and hig pased method to determine the zone of inhibition against patho-
ilution method is used as an effi-

] h optical absorption coeffi-
cients, the two oxides have emphasized in varipus applications like gens [18.1 9]. Among which agard eC
PSEU'dOCZPaCitor electrode, magnetic phase transition, battery cient method in determination of antibacterial actxv!ty (20.21].
application, biocidal activity, antibacterial inhibition analysis. Nabila and Kannabiran. [22], used the extract from actinomycetes
waste water treatment and purification etc. [9-12]. Even though to synthesize copper oxide nanoparticles for antxbactfenal .actlwty
copper complexes exhibit insignificant sensitivity on human tissue. against fish and human bacterial pathogens and SWET b
they show goed inhibition against bacterial growth [13 14]. Recent [23]. studied the antimicrobial and anticancer activity of Acal):p:la
;lifrslféarch Plct_urise; that nanoparticles such as silver, C('Jpper, gold, indica mediated copper oxide nanoparnFles. whlleFNw;;i: :n :aiz;;
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A CQMPR}?HI‘?.NSWE STUDY ON WORK STRESS AND PERFORMANCE OF THE
EMPLOYEES OF KLN ENGINEERING PRODUCTS Pvt.LTD, HOSUR DISTRICT

_ ‘ Ms. Valentine Usha Kalachelvi S
Assistant professor Department of Commerce Auxilium C ollege Gandhi Nagar, Vellore

Abstract:

The purpose of this research study on the KLN ENGINEERING PRODUCTS PVT. LTD
employee\?. IS to measure the stress, work intensity and its significant impact on their performance in
Fheloirgamzauon, A very common problem faced by an employee is the ‘work stresses. When an
individual fgces extra-ordinary demands, constraints or opportunities, it is said that they experience a
Stéte of tegsmn whi‘ch is termed as ‘STRESS’. The intensity of stress leads to overwhelmed feelings
with negative experience. Work Intensity is defined as activity in relation to the capacity for that work.

Ther;: are many aspects to work intensity which includes multitasking, time poverty, health
implications and policy considerations.

HEALTH
Abstract. In Slovenia, work intensity (i.e. temporal,

Worlf i'mensity that is temporal, emotional and work-related demands is increasing. In this
paper, an opinion about work, family and primary health was conducted on a representative sample of
75 respondents of KLN ENGINEERING PRODUCTS PVT. LTD., Hosur. The key finding is that,
employees who experience a higher level of work intensity face excessive stress which in turn
deteriorates their mental and physical health condition and emotional imbalance. They are less likely
to be able to afford the time needed for health care due to their work obligations.

Keywords: work intensity, health, quality of life, quality

Key words: work intensity, work and emotional imbalance and physical stress

Introduction:

Work is an important economic, social and psychological ingredient of human life. It provides
income for employees and their families; it can help them socially with group identification, and can
provide satisfaction and a sense of accomplishment, achievement and success (Burke et al., 2010).
Introduction
This study provides an overview of work stress and performance of the employees in KLN
ENGINEERING products Pvt., Ltd. Work intensity is measured by different constructs that capture
work environment characteristics which results in work-related stress.

Work intensification is associated with radical changes in company organization and economic
life. The constraints affecting employees’ pace of work have an impact on the discomforts, risks and
nuisances to which they are exposed. That impact depends on the precise nature of the constraints and
more generally on quality of organization. Different surveys show that employees often struggle to
give a better performance with their increased stress level and an imbalance between job
responsibilities and family responsibilities.

DEFINITION OF STRESS :
The first and most generic definition of stress was proposed by Hans Selye: "Stress is the
nonspecific response of the body to any demand."
Stress refers to the mental and physical condition experienced when individuals adjust or adapt to the
environment (Coon & Mitterer, 2007). .
According to Beehr and Newman (1998), Job stress refers to ‘any aspects due to which
employees feel uneasiness in a workplace’. Oct 26, 2020. Another definition by Beehr and Newman
defines job stress as:“A condition arising from the interaction of people and her job characterized by
change§ within people and force them to deviate from their normal functioning “From these two
deﬁnhitions, we can simplify the definition of stress to be:"An adaptive response to an e)}ter‘nal
situation that results in physical, psychotically and/or behaggral;:gexiﬂglg}}?wk@gamzauon
participants. =
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Abstract. Medicinal plants have bio active compounds which used for curing various human diseases. The photochemical
analysis is important commercially as used by pharmaceutical companies for the production of new drugs. phytochemicals
are primary and secondary constituents.The main objective of the study is to find out the photochemical constituents in
Eugenia jambolana. Research and practical use in traditional medicinal systems have found Eugenia jambolana seed extract
to be effective in treating leucorrhoea, gastric disorders, fever, diabetes, piles, stomachache, wounds, and dental, digestive
and skin disorders. Some compounds in Jamun have antioxidant, antimicrobial, antiallergic, antidiabetic,
antihyperlipidemic, anticancer, gastroprotective, hepatoprotective, cardioprotective and radioprotective activity. Two types
of extracts are used. One is heated, the other one is not heated. In GC MS 17 major components were found in each extracts.
In both method ethanol extract exhibit higher activity but different compound were found.
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Big Data Analysis Schemes: A Review
Pankaj Kumar "® and Monika >

"2 Department of Information Technology Engineering, UIET Panjab University Chandigarh, India 160014.

9 pankajchauhan.jnv@gmail.com
Y monikahsp@gmail.com

Abstract. Big Data is the most modern term that is utilized. The formation of data was increased year on year because of

the IoT and Social Networks from the previous few decades. Thus, the term, Big Data is employed for defining the huge

data set as the global data is maximized unstably. The DM has directed the solution process gradually. Only part of the

Pareto optimal set requires the generation and evaluation, and on the basis of this data the DM is capable of adjusting its

preferences because the solution procedure carries on. This process is iterated until the contentment of DM with the Pareto
optimal solution. The benefit to employ interactive techniques is that the solution process is guided by the DM and diverse
trade-offs can be learned among different solutions. Big Data may comprise of masses of unstructured data for which more
analysis is required in real-time in contrast to conventional datasets. The various schemes for the big data management are
reviewed in this paper. The schemes of data management are reviewed and analyzed in terms of certain parameters.
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