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1. Introduction

Antiobesity drug-likeness properties and
pancreatic lipase inhibition of a novel low
molecular weight lutein oxidized product, LOP6

Nagashree Shamarao® and Mukunda Chethankumar

Elevated expression of peroxisome proliferator-activated receptor-gamma {PPAR-y), a key regulator of
adipegenesis, leads to lipid accumutation and obesity. Although orlistat is effective for obesity, flatus with
discharge. faecal urgency, oily evacuation and other allied side effects limit its usage. Thus, natural
product-based drug intervention is the future of research and development of novel treatment, We syn-
thesized and characterized total Wtein oxidized products (LOPs) by exposing lutein to direct sunlight with
a solar intensity of 5.89 kW h m~? day™! and at 31 + 2 °C for 1-10 days, Total LOPs were analyzed on Cy5
and structural elucidation was carried on LCMS/MS-TOF. The pancreatic lipase inhibition kinetics was esti-
mated. The binding effects of LOP6 {fragmented peak &} on PPAR-y, pancreatic lipase, pharmacokinetic
properties and inhibition studies were analysed. Histological evaluation of lver and adipése tissues was
performed to confirm the anticbesity effect of total LOPs, The yield of extracted lutein purified from
shade-dried marigold flower petals was 6%. Total LOPs were formed on the 10th day upon exposure of
lutelh to direct sunlight. Total LOPs on the €3 column fragmented into eight oxidized products (LOPL to
LOP8). The total LOPs showed significant inhibition of pancreatic lipase activity with an iCs of 1.6953 g
mi™%, and K and Vinay of 3.05 pg and 1.19 1g 7! respectively following mixed type of inhibition, The LOP6
(4-({1E,3E,56)-3,7-dimethylocta-1,3,5,7- tetraen-1-yl}- 3,5, 5-trimethylcyclohex-3-enol]  with an approxi-
mate molecular mass of 274.25 showed a binding energy of —5.40 kcal mol™ with a K, of 109.43 uM for
PPAR-y and a docking score of ~5.35 keal mol™ with a K; of 119.4 UM for pancreatic lipase. The [Csg of
LOP6 was 11,8420 pg ml™, and Ky, and Vin,, were 2,519 pg and 1.294 g s, The pharmacokinetic pro-
perties such as solubility, permeability, bicavailability, and topologicat polar surface area when tested with
LOPE were significantly better than those of lutein alone. The histological examination of the liver and
adipose tissue revealed that all three doses of total LOPs were effective In alteviating the balloening and
vesicutar degeneration of hepatocytes and invasion of inflammatory cells in the adipose tissue, Total LOPs
and LOPS inhibited pancreatic lipase activity in vitro. LOP6 showed a better docking score for PPAR-y and
pancreatic lipase in comparison to orlistat. Histological data showad that the total LOPs exerted antiobe-
sity activity. Thus, LOPs rmight provide a novel treatment approach for obesity,

gastrointestinal complications, gall bladder disease, cancer,
respiratory and oesophageal complications, obstructive steep

Obesity is defined as an excessive accumulation of fat in the
body that impairs human health, and the root cause is the
energy imbalance between consumed calories and expended
calories. The common health problems associated with
obesity, especially in adults, include hypertension, type 2 dia-
betes, cardio vascular disease, coronary heart disease, stroke,
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apnea, asthma and osteoarthritis.! According to the factsheet
of the World Health Organization, obese people have globally
tripled since 1975. According to the report, in 2016, around
39% of adults aged 18 years and above were overweight and
13% were found to be obese. In 2020, nearly 39 million chil-
dren under the age of five were overweight or obese.” Obesity
is a growing epidemic with India and China having the
highest number of obese children, which needs to be halted
for a healthy future.® Obesity is- preventable by thorough
monitoring and promoting research to formulate and
implement an effective strategy combining diet and physical
activities.*
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Venom of scorpions is very expensive and lethal, yet with innumerable and exciting potential as a source far the
development of biotherapeutics, One of the chief components of scorpion venom is the ‘peptides’ which have
shown diverse array of biological activities, promising site specificity and are also involved in the regulation of
biological mechanisms. These peptides have especially gained more attention in the development of cardiovas-
cular and other immune diserders due to the strectural and functional specificity. This review is the compilation

of the recent developments of therapeutic applications of scorpion peptides including the latest inventions {till
2020). In most of the cases, primary sequence of the peptides as well as the mechanism of action have been given
and hence finds suitable in search of lead molecules for further development, Thus, the relevant findings pre-
sented here would serve as a valuable source either for improving the pharmacolegical profile or for new drugs

develapment,

1. Introduction

The field of peptides as therapeutics saw a beginning in the year 1922
with the first ever use of insulin for the treatment of type I diabetes,
Nearly after four decades, chemically produced peptide hormones like
oxytocin and vasopressin made way to the clinic. During this time,
solution-phase peptide synthesis was in place which was highly time
consuming and this drawback led to the invention of solid-phase peptide
synthesis (SPPS} [1] along with the purification methods like HPLC
which attracted remarkable attention of the pharma companies.

2. Peptides as therapentics

After the successful invention of the above techniques, peptides
gained significant importance as key biological mediators along with the
demonstration of their potency, selectivity and low toxicity. Meanwhile,
limitations of peptides like low cral bioavaitability, low plasma stability
and short circulation time were noticed, This along with the expensive
large scale manufacturing resuited in less interest in peptides from the
pharmaceuticat industry and thus peptide drug development was almost
stagnated [2]. Nevertheless, in the late 1980s a second wave of peptide
drug development began with the use of peptide as subtype-selective
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probes for receptor studies and also peptides as lead compounds in
various biological applications. The increased interest in peptide drugs
was seen after the approval of human insulin produced using recombi-
nant technology and synthetlc gonadotropin-releasing hormones like
leuprolide (1985) and goserelin (1989). As a result, the number of pep-
tides entering the clinical trials from 2000 to 2010 almost was twice than
in the 1990s [2].

Recently, the field of peptide based drug discovery has seen a re-
naissance wherein tens and hundreds of academic research groups as
well as big pharma companies are constantly working on it. During
2015-2019, 208 new drugs, of which 150 are new chemical entities and
58 are biologies have been approved by US FDA {3]. Amongst this big
number, 15 are peptide or peptide-bearing compounds (Table 1) which
account for nearly 7% of the total approved number of drugs in this
period. In fact, this number is quite impressive from the point of view of
efforts that the pharmaceutical industries are putting in compared to
small molecule drugs [3].

At present, we have around 80 peptide dugs in the market, 150 are in
clinical development and nearly 400-600 peptides are in preclinical
studies [4,5]. This trend shows that peptide as therapeutics will continue
to grow and expand its arsenal in the years to come (Fig. 1).
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ABSTRACT

The performance of a navei corrosion inhibitor tert-butyl(1-(2-(4-nitrohenzylidene)hydrazinyl)-1-oxopropan-2yDearbamate (AAD) has been acrounted here along
with physicachemical characterization studies like Fourier Transform Infrared Spectrascopy (FTIR), Scanning Electron Microscopy (SEM),'H NMR and Density
function theory (DFT). Additionally, thermodynamic parameters sich as weight loss, Langmuir adsorption, and the effect of temperature are investigated and
are incorporated to show the enhancement of inhibition effectiveness with increasing dosages of synthesized inhibitor, A decreasing order of corrosion efficiency
has been observed at elevated temperatures. Currently, AAD is examined using electrochemical methods including Potentiodynamic polarization (PDP) and
Electrochernical impedance spectroscopy (EIS) fo see how effective it is in inhibiting corrosion on cold-rolled close-annealed material {CRCA). According to the

examination, the corrosion inhibitor showed ancdic type of inhibition activity on CRCA metals with high corrosion afficiency.

1. Introduction

It is known, metals and alloys more easily corrode when exposed
to acidic conditions. As structural elements, automobile peripherals,
and so on, these metals have many applications in the automobile/
engineering industries. Moreover, they are inexpensive and easy to
fabricate because these metals being superior and having good me-
chanical, physical and chemical properties. The destructive nature of
corrosion makes it a topic of interest throughout the world. The array
of application practices makes the steel come in contact with varied
destructive environments, Callister (1991) and Clayton {1987) at lower
pH solutions all along the course of processes like acid pickling, etching,
acid cleaning, acid descaling and ail well acidification, Most corrosion
inhibition studies of mild steel have been conducted in an acidic and
salt medium (Verma et al, 2016; Qiang et ak, 2021; Khadiri et al.,
2016; Khadom et al., 2009; Musa et al., 2010; Qiang et al., 2020).

In light of this, there is a crucial need for some outstanding cor-
rosion prevention methods. One of the feasible methods to minimize
corrosion is by the addition of organic inhibitors or by the addition of
natural plant extracts (Khadom et al,, 2010; Noor and Al-Moubaraki,
2008). The effectiveness of organic inhibitors is much better in compar-
ison to natural extracts is determined by their capacity to get adsorbed
and protect the metal surfaces. According to sources, the adsorption
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of inhibitors on metal/solution interfaces is also affected by the type
of metal surface, surface charge, and corrosive electrolyte (Sudheer
M.A. Quraishi, 2014; Bhrara et al., 2008). Thus, the use of synthetic
organic inhibitors which contain exclusively nitrogen is considered to
lessen the corrosion attack on steel (Qiang et al., 2018). In spite of this,
organic compounds containing heteroatoms, like 5, O, and P have been
validated as effective in a variety of acidic solutions (Bentiss et al,,
2005; Khadom et al., 2018b; Qiang et al.,, 20417a, 2016), It is due to
the influence of lone pairs and p electrons that an electron transfers
from an inhibitor to the metal forming a bond. The inhibitors are
knewn to have specific physicochemical properties that contribute to
adsorption. The strength of physisorption/chemisorption is governed
primarily by electron density and polarizability. An inhibitor's effec-
tiveness is subsequently determined by its ability to get adsorb an the
surface of the metal, which involves a substitution of water molecules
at the interface, A decrease in the electron density may explain the
decline in the cathodic or anodic reactions (Prakash et al, 2006;
Oguzie et al,, 2007). Hence, this paper reports on the synthesis and
inhibition behavior of AAD on CRCA metal sheets in | MHCI solution by
employing weight loss and electrochemical techniques (EIS and PDP).
FTIR and NMR techniques are used to confirm the structure of the syn-
thesized compound. Here, thermodynamic parameters (activation and
adsorption) are evaluated and presented. In SEM analysis, a protective
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1 | INTRODUCTION

Heavy metal jons in water is a potentfal threat to causing adverse
reactions in the biological systems.t! The most notable heavy metals
are lead {Pb), zinc (Zn), mercury (Hg), nickel {Ni}, cadmium (Cd), copper
(Cu), chromium {CH), and arsenic (As). Metals even present In irace
amounts can be hazardous to living beings. These heavy metal ions
have a strong tendency to bind to biological molecules such as pro-
teins, nuclelc aclds present in the living systems.®*! The heavy metal
complexed biomolecules automatically lose thefr functions causing
damage to the organism. Heavy metal ion removal from water sam-
ples invalves four types of methods that are chemical precipitation,
solvent extraction, ion exchange and membrane separation.l4'55
Adsorption has been identified as a simple, cost-effective strategy in
the removal of heavy metal ions. Activated carbon, carbon nanotubes
{CNT), organic porous frameworks, inerganic minerals, and madified
polymers are the diverse class of adsorbents reported for their

potency in the removal of heavy metal ions. In nature, the element Cr

appears as stable trivalent oxide chromite!® Chromium (Greek
Chroma, meaning colour) is widely used in different industries such as
electroplating, tanning, mining, and fertilizer that discharge untreated
wastewater to different water sources.® Chromium exists in two
oxidation states: trivalent {+3) and hexavalent (+6). Trivalent (+3)
forms are biologically essential, whereas hexavalent (+6) forms are
mutagenlc. In agueous medium, Cr* exists in neutral [Cri(OH)",
mononuclear [CHOH?T, Cr(OH)a] and polynuclear forms [Cra{OH),],
while Crét predaminately remains in anionic form (CrOf“, HCrO,2-,
Crz0527), In aqueous media, Cr®* is toxic and has a higher solubility
and mability than Cr®*. In most cases, it contains some suspended
particles, chemical substances, and some microorganisms, Conse-
quently, water becomes toxic due to the high concentration of these
substances. As a result of this toxicity, heavy metals and Inarganic
substances may pose a risk to the environment'® and threaten human
health through the nutrition chain. So, It is very imporiant to

Luminescence. 2023;38:1123-1131.
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The present investigation envisages for plant mediated synthesis of Zn0 NPs (ZNPs) by green combustion route
using eco-friendly LCL (Lantana Camara Leaf} Fxtract. The optical and structural characterizations of ZNPs was
studied by spectral techniques; PXRD (Powder X-ray diffraction) study confirms the phase formation and erys-
talline nature of NPs with its average particie size found to be 35 nm The internal morphology of synthesized NPs
comprises noticeable pores, voids and agglomeration abtained by SEM (Scanning Electron Microscopy) technique,
TGA-DTA (Thermogravimetric-Differential Thermal Analysis) analysis reveals the changes in physico-chemical
properties of ZNPs by the effect of temperature, The electrochemical reaction measurements of ZNPs-graphite
paste electrode in a 3-efectrode system using 1 M HCI solution was conducted by CV (Cyclic Voltametric) and
EIS {Electrochemical Impedance Spectroscopy} techniques in the different scan rates 0.01-0.05 V/s, Further, the
corrasion inhibition activities of ZNPs were examined on mild steel (MS) in 1 M HCI solution by electrachemical
spectral studies (CV & EIS) and potentiodynamic polarization (PDP) measurements. The antimicrobial potential of
7NPs was discussed in detail in contrast to gram positive (Micrococcus hiteus) and gram negative (P.auriginosa)
bacterial strains by the zone of inhibition concept using disc diffusion technique.

1. Introduction hence the green mediated synthesis ZNPs is considered as suitable green

rout technology due to the excessive need and reduction in the hazardous

Nowadays, the slgnificant improvement towards nanotechnology
field is employed to engineer novel, cost effective and lethal antimicro-
bials. Several metal oxide nanomaterials have great interest for re-
searchers and focused towards biological and physico-chemical
applications [1-5]. The nanomaterials have gained more significance for
researcher in substitute and effective towards the ecological issues.
Therefore, ZNPs are potential and efficient semiconductor material show
significant features of biomedical systems, charge carrier recombination,
electronics devices and potential activities of corrosion studies [6,7], The
different methods are existing for the preparation of ZNPs [8-12] and

* Corresponding author.
** Corresponding author.,

substances to human health and ecological issues.

The photocatalytic process of ZNPs is governed by several parameters
specifically purity of phases, optimum crystailite size, agglomeration of
particles and method of preparation [13]. In order to apply the photo-
catalysis for contaminated water containing dye, many semiconductors
have been employed, Among these semiconductors, ZNPs acts as a very
good photocatalyst, specifically as heterogeneous photocatalysis for
several years, Environmenta! pollution caused by harmful organisms and
pollutants has escalated the health dangers to human and animal life over
decades. Thus, heterogeneous photocatalysis using metal oxides showed
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In this study, nicke! oxide nanopartictes (NiO NPs) were synthesized using Lantana camara
flower extracts, Electrochemical (EIS and PDF) are conducted on the synthesized NiO NPs
nanoparticles to show the corrosion inhibition efficiency. An XRD analysis showed that NiO-
NPs generated a FCC structure that exhibited single-crystalline properties. SEM images
showed particle size to be between 40 and 50 nm, which matched the average size determined
from the XRD pattern. As compared to the reported spectrum, Fourier-transform infrared
spectroscopy confirms the formation of NiO-NPs. A degradation study of Methylene blue (MB
dye) photocatalytically showed up to 96—98%, Furthermore, the study reveals NiO-NPs
possess antimicrobial activity against Escherichia coli, Staphylococcus aureus, and Micrococcus
Iuteus, These nanoparticles were made in a sustainable and cost-efficlent manner, The
research paves the way for future developments in the fields of biomedical applications.
® 2022 The Authors. Published by Elsevier B.V. This is an open access article under the GC
BY license {http://c:reativecommons.org/'licénses/by/4.0/).
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A Study on Knowledge, Skills and Attitude Among
Under Graduate Students of Government Colleges
Regarding E-learning in Dakshina Kannada District,
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Abstract

The development in Information Communication Technology has resulted in changing trend in
learning. The digital learning platform has shifted the momentum of information-gathering than in
traditional learning methods and plays a vital role in transforming Information/Knowledge in the most
efficient way with effective audiovisuals. In India, the COVID-19 pandemic has opened the way lo rise
the use of digital platforms for learning in higher education. During the pandemic, the digital learning
method helped the students a lot to keep consistency and continuity in learning. These experiences have
even more increased the intensity of implementing digital learning methods in higher education for
improved performance, skilling and mastery in the field of study of students. The objective of the study
is to know the level of kmowledge, skills, and attitude of the students of under graduation regarding E-
learning. The aim of this study is understanding and analyzing the knowledge, skills, and attitude of
undergraduate students regarding digital learning so as to identify the barriers and necessary actions
to be taken for implementing digital learning in higher education as aspired in NEP 2020. T he online
survey method was used through Google form for the collection of primary data and a simple
mathematical method of percentage calculation is used to analyze the data.

Keywords: E-learning, knowledge, skills, attitude, under graduate

INTRODUCTION

The educational system has been undergoing various changes of its development. At every phase,
the change is significant. Indian educational system has been putting off its age-old traditional method
of education and putting on the new one with
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expeditiously changing times. Earlier, it was a
traditional and classroom-based constricted one.
Presently, it has become a more modernized and
digitalized one. E-learning is part of the education
system in developed nations for decades but
developing nations started adopting online learning
after the COVID-19 pandemic which disrupted
education all over the world for aimost 3 years
from 2019 to 2021. Learning through Online
became as an alternative to face-to-face education
during COVID-19 pandemic. Internet and
education have been integrated to provide students
with the necessary skills in the future [1].

A learning system based on formalized teaching
but with the help of electronic resources is known

© MBA Journals 2022. All Rights Reserved

13



[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENGES

Research paper  © 2012 UFANS, All Rights Reserved, IR Lo R Rl i R S R P v P P

The Enhanced Oral Bioavailability Of Total Lutein Oxidized
Products (Lops) Extracted From Tagetes Erecta Flower Petals In
CS57BL/6 Mice

Nagashree Shamarao® and Mukunda Chethankumar®"

'Research Scholar, JSS Research Foundation, SICE Technical Institutions Campus, Mysuru-
570006, Karnataka, India

*Postgraduate Department of Biochemistry, JSS College of Arts Commerce and Science
(Autonomous), Ooty Road, Mysuru-570025, Karnataka, India

L3 .
Correspondence: chethankumar,.m@ gmail.com

Postgraduate Department of Biochemistry, JSS College of Arts Commerce and Science
(Autonomous), Ooty Road, Mysuru-5700235, Karnataka, India

ABSTRACT

The lutein extracted from shade-dried Tagetes erecta flower petal powder by simultaneous
solvent extraction and saponification was exposed to sunlight (314+2°C) for 10 days.
Bioavailability and absorption kinetics of total lutein oxidised products in comparison with
lutein (parent molecule) were analysed on C57BL/6 mice. Time course rc}Jlasma kinetics was
studied by collecting blood, liver, intestine and eyes after the 1%, 27 3% 6™ and 9" hour of
intubation. The oral bioavailability of total lutein oxidized products was enhanced in contrast
to lutein in plasma by 25% (2™ hr), liver by 11% and eyes by 55%. The plasma kinetic
properties like area under concentration and area under moment concentration of total lutein
oxidized products were 1139.418 pg/h/ml and 17750.69pg/h*/m] respectively with a half-life
of 11.353h. The mean residence time of total lutein oxidized products was 15.573h with a
volume of distribution of 2.874 and clearance of 0.175. The concentration of total lutein
oxidized products in eyes at the 9" hour was 59.80pg/ml. Whereas, the mean lutein
concentration in plasma, liver, and eye was significantly less in lutein in comparison with
total lutein oxidized products. Thus, the above data suggest that total lutein oxidized products
reach target tissue unaltered and enhance the absorption rate in comparison to the parental
compound lutein.

Keywords: Lutein, Tagetes erecta flower, total Lutein oxidised products (1LOPs), C57BL/6
mice, Bioavailability.

INTRODUCTION

Lutein is a dietary fat-soluble pigment which is accumulated in various tissues /organs of the
human body like blood, skin, hvcr mtestme breast (lactating women), brain and the majority
in the macular region of the eye."! Various pre-clinical and clinical studies suggest health
beneficial aspects of lutein. Some of them include ncuroprotecuve effects®,
ophthalmological effects®, antibacterial effects'™, photoprotection™, wound healing'®, ant1~
inflammatory'™ and anticancerous effects™. Having known the mechamsm of lutein in curing
life-threatening diseases, yet finding it difficult to formulate into a drug. One of the reasons
may be the poor bioavailability and bioaccessibility of lutein. ! 7
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Effects of Untreated Industrial Waste Water on Vegetative
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ABSTRACT

Water plays an essertial role in industrial facllities. industrial water has to he purified before discharging into the
sewer or natural water badies, Industrial waste water contains organic and inorganic matter which affects the
different types of ecosystems and crop production. India is the fourth largest producer of oil seeds accounting Jor
about 20% of the global area and 10% of the global production. Hellanthus annuus, Aracki shypogaee and Brassica
rapus are ecohomically important crops in India. The eim of the present study Is to assess the possibility whetler
untreated wastewater from textile, pharmaceutical and granite industry may affect the crop plants and also how it
affects the plarts in both aspects that is morphologically and physiologically. The soll, seeds and the different
industrial waste water samples are collected from the Hyderabed city. The data includes results of physicochemicul
parameters of water and soil samples. The data of seed grawth response to different water samples of various
concentrations (25%, 50%, 100%), test results of variations in biochemical compounds among different samples.
Various parameters like seed germination, vigour fdex, imbibition test and physical purity analysis were calcuinted in
seven days old plants. In the present investigation it was absarved, the industrial waste water samples coflected from
different industries have shown high amount of toxic chemical components and unfit for irrigation. It s also effects on
seed grawth, germination and imbibition, fow chlorophpll content, low caroteroids. Low yield ete,

KEYWORDS; Helianthus annuus, Arachis hypogaea, Brassic napus, Industrial waste water, Physico-chemical
parametiers

INTRODUCTION

industrial wastewater is a by-product of industrial or commercial activities. Whether it is the food
wheat, the beverages we drink, the clothes we wear, or the paper and chemical products we use, water
is required for nearly every step of production acrass a multitude of different industries. The resulting
waste water must be carefully managed. Regardless of how waste water 1 treated, the “End Product” is
called effluent, To comyply with environmental pratection laws, certain things must he removed from
the waste water. This includes organic matter, inorganics (sedium, potassium, calcium, magnesium,
copper, lead, nickel, and zinc), pathogens, and nutrients (mast notably nitrogen and phosphorus). The
teeated waste water can then be safely discharged into water bodies, applied to land, or even reused in

plant operations, One option is to discharge untreated waste water to the local municipal treatment

plant, but with that comes considerable costs, The other often mote favorable option is to treat
wastewater at the manufacturing facility itself. This can be accomplished with the right waste water
treatment technology (1, 2). The extent to which remobilization takes place, however, also differs
between nutrients and this is reasonably well reflected in the distribution of visible deficiency
symptoms in plants, Deficiency symptoms which predominantly occur in young leaves and apical
meristems reflect insufficient remaobilization. In the latter case, either phloem mobility is insufficient or
only a relatively smali fraction of the nutrients can be transformed into a mobile form in the fully
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ABSTRACT

Fourier Transform Infrared spectrd of Canthim  parvifforam Lam Jeal’ powder before aid after extraction with ethanol were
determined. The trequency ranpe and theie ntensitios were obtiined from. absorption spectra tsing ATR-FTIR, Comprusgion of the
functional grovps presenit befire and-dfter extrétion process was done. The reaults revealed “that sdditional Femctional groups to be
present in-the sample pltee exraton process with ethanol. This showed the presente of atkene conpounds: primary alcohol-groug,
secatidary aleohol group ete: The analysis revealed the importance of extraction process fo solubdlizing the phytoonstitutents which
wis indicuted theotgh the cecurrencé of functionat groups. Also the study showed the préséncs of different types of biomolecales 1o

e prosent in both the saimples before and after extraction,

Kavwords: Canthiven parviflorain Lang Powdered teaf, Ethosol extractios, FTIR spetn 1, Funetional grougs, Phytoronstituiats.

INTRODUCTION

Alernative systems of medicines are roceiving @ renewed
wterent in present days, due 10 the sdverse affiets of synthetic
pvedicines, Nitmerous - medicingl planis and thelr purified
components have been reported To passess various beneficind
therapeutic. potential, such as’ mtivkidative, anticarcinugenic,
~antithronihotic, antihyperiensive and -antimicrobisl activites

‘¢ic. These propertics of medicinal plants is due to presence of

vatious secondury metabolites such as Aavonoids, terpenoids,
glkaloids steroids, phenols etc’™, As such 1o promote the
Utilizarion of meédicinal plants and their purifiéd compounds it
i crucil f investigsti their constitients { phyloconstiuenis)
and therapeutic propertiss’,

Various  analytical ~techniques - have bedn developed. for
identifying  phyteconstiments -amd - these inchudes  Liguid
chromiotographic  Mass  Spectroscopy  {LOMS).  Gas

T BT TN p= " U IS JEN IO . TR £ £

Spectroscopy (FTIR) is-ote of such technique. It & based upin

the vibrations of the wtoms of & mwolecde. 1t & &
nondestrictive method, requires reftively a litle amount of

sample, is fast, and is sceorne’ FYIR & used for the
identitying the presence of vanous funetiven] groups i the

chemica! constituenmts of -plants. Thos side m  sirooture

elucidation with the help of other techmigoes and have pined

impartance to identily medicines in phimmscopocia of miny
countries”. ,

FTIR hias been utifized by numerous rescarchers in elucidating.
the structure-of isedated compounds. The presence of afkanes.
alcohol, phenols, carboxyl evid, alkyl halides and aromatic
compounds in ethinol extracts of Hybanthus. enneaspermus
was réporied by FTIR spactroseopy miethod Tdentification and

comparison of biomolecules of Cleame genandra was reported

1o be evialuated using mﬂimw.m FTIR analysis of root extrscts of
Canikium_purifiorun Lain, shrwed the, presence. of the
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Fanama wilt, staads Tirt among a1l the major fungal disenses affecting banai, by which. fynmiers are facing
huge economic Tasses globally, wiich s cmused by one of the deadly Dngus, Ssrinm axvsporsy Torread
‘spleies enbense {Foc). Nonjungud ravabals, which has been given indication {ag, s devastared by this fusarions
wilt. 1n the preseat study, we investgited e in vitro hiolapicat control of Foo using some locally availahde
medicinml plants such ws Prosopis fuliflora, Piper bele. Gareimin indiva, Caflisremon lancenlates; Azadirackia

mwwhsﬁ? inellee, Decalepis hagitfontt. dnd Combretuim indicuns, Sogklel extrarion of selectsd plunts was deme using
P discase, nivethamol anil smaifimgel avtivity wai determindd by poisonad food techaigue, sgar widl diffisicn, and disk
) ifusion method. All the botanicals empleyed i the study reduesd the myeelinl growth.of funghs in diffdeent
Fusnritmy avysporudr £, 3p. cubense, eoncentrations st various jevels, Ameny them G indica exhibited hipbest rank of satifungal m.na.,»m:w. gainst
Antifimgal. the 1ested plimt puthogen Foe, thenceforth by Poperfle. Results revealed Yhat 6. indica fs a'potential souree of
antifurzal hotanicals; therefore, substantial revearch B required to take out thisir active phytochemicals, this
providingareplacement to chemicsl fiungicides and a possible alermative npproach to coRTCTHpETTY MantEemn

proctices for Pamsma wilt of bansos. .
L INTRODUCTION in othier states. However, the Banana wilt is a big Timitation. for the

Among the differemt production risks affecting’ Baiana. farming,
Fusarium wilt is considercd us the most imporumt disense globaily,

particularly in the tropical-and subtropical regions {1,2). This disense is

caused by Fasarium axysporum L sp. cubense (Fock. It was {irst noticed
i Asstralio in 1874, The diseoss, Bow, has been reported from the most
Barana growing regions {3]. In India, except Nendran and Red Banana,
{he disense is cousing extersive damage in entire Banana cultivation
arens particularly alfecting nearly all eemamercial varieties [24].

Earnataka is well known for the production of prime quality Bananas

specially “Nanjangid rasabale” (NRB} which hias jts origin’ from.

a place called “Nanjangud™ in the Mysuru districr. Due 1o its high
nutritional centent, good fibrous texture, excellent taste; color. and
wroma, NRB is most popular and pricey fruit in Kornpiska and also

profitable production of 1kis efite varfety {3].

For s a soil-residing filamentous fungus that mainly produces
asexual réproductive structures called chlamydospores, micro and
macrocomidia which are prodoced -on branched or unbranched

monophialides [Figure 1}, This ensbles the fungus fo survive for

additional 30 yenrs in the soil, even without related bost {6],

Through the roots, fimgus infects Banana plants and enters xylem
{vasoulartissue), Thenyitblocks the transporiation of waternnd minerals
cousing certain visible external symptoms such as progressive wilting,
gradual yellowing of leaves which spread from outer leal margins and
extend to the middle and from alder lenvies 1o younger parts und finolly
colfapsing at the petivle region and splifting of outer leaf tissues takes
phice longitudinally in the pseudostem of -Banana plant [7.8]. The

disense dhows internal symptoms such as quintessential discoloration

ranging from lioht vellow to dirk brown color: raffects vascular fissue
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Abstract - Growing population in developing countrics, around the globe facing the “energy challenge” especially in
context to fuel. This laid a new foundation for the raise of certain incredible technologies which has now been offering
significant oppertunities to kick start the phase of the automobile business. India owns 17.69 percent of the global
population and reserves huge market potential for automobile manufacturers around the world, Being the majority
market providers, it is a major concern to evaluate the consumer’s acceptability towards electrified vehicles, Our present
research investigation aims towards evaluating the consumer’s satisfaction towards acceptance of electrified vehicles énd
the harriers within in context to their selection, economical affordability, acceptance, societal status, brand loyalty, and

the selected districts of Karnataka. The outcome of

this present investigation is through the 1 e willingness and dissatisfaction in consumers to
develop the business and consumer’s friend

emitting INDIA to zero-emission INDIA.

public participation in transforming the carbon-

and other measures that are beneficial

o Others

o Unfted States

wen Buropy

w2 China

Efeetriccar sinck {asllons]

it took six months using road transportatiol e

founds astonished, to cover the same distanc w013 2014 a0t o6 o7
days toady [1], thanks for innovation. India stands on glob ‘I Evolution of global electric vehicle stock, 20132017
standers in context to the land and road development [2], (IEA, 2018).

this led to increased connectivity between the urban,

e BEY + PHEY

siburban and metropolitan cities in India [3] [4][5] thus, on In light of this, more governments are sefting development

the transportation especially on persona-l vehicles. In targets for electric vehicles, delivering clearer signals to vehicle
addition, the covid 19 pandemic increased the concern on matufacturers and other stakeholders and boosting their

the personnel safety that intensifies the interest of global confidence in the future policy framework. In addition, as
population on personnel vehicles than ever before.[6] IEA shown in Figure 2 [8], several nations have stated plans to ban
(International Energy Agency) statistics, over 1 million internal combustion engine vehicles, which is a significant step
electric vehicles were sold in 2017, representing a 54 forward in the development of electric vehicles,

percent increase over 2016. Furthermore, after exceeding 1

million in 2015 and 2 million in 2016, the global stock of  Fame " e o2 . =

electric vehicles in 2017 exceeded 300 million, representing

a 56 percent growth from 2016, Figure 1 [7]. The challenge

entails increasing global ownership of electric vehicles,

developing related battery production technology and

material requirements, deploying electric vehicle charging 8 ICE safes ban or 100% ZEV safestargel € Fleet without ICEs

stations, energy and fuel conservation, greenhouse gas Figure:2. Announced sales bans for internal combustion engine
(ICE) vehicles {Source: [7].

62| ITREAMV0810387023 DOL: 10.35291/2454-9150.2022.0311  ©2022, IREAM All Rights Reserved.
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ABSTRACT:

This study serves as an introduction and provides the necessary theoretical framework for developing
perspectives on the subject. quality of work life is a relatively new concept that is defined as the overall
quality of an individual’s working life quality of work-life includes factors such as income, health, social
relationships, and other factors such as happiness and fulfillment. Quality of work life is the main subject

of the present study, meaning the definition and scope of work-life quality have been discussed in this study.
Keywords: Quality of Work-life, Health, Social relationship, Employee satisfaction

1 INTRODUCTION

Ever since the concept of Quality of Working Life (QWL) was first used over 30 years ago, ranges of
definitions and theoretical constructions have succeeded, mitigating the many problems facing this concept

(Martel and Dupuis, 2006).

QWL has several interpretations, passing from the focus of medical diagnoses to the requirement of building
structural elements for the development of productive activity. Although it is a concern of very remote
humans and the idea was always geared to facilitate or bring satisfaction and well-being to the employees

in the execution of their tasks.

IJRAR22B2711 | International Journal of Research and Analytical Reviews (IJRAR) www ijrar.org | 77
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Abstract: In this paper, we define the classes T;(4, B, X} and Cy(4, B, )) using Janowski
class and g-derivative also we study coeflicient estimates, extreme points and many more
properties.

Key Words: Janowski class, exireme points, convex linear combinasion, g-derivative,

AMS(2010): 30C45.

§1. Introduction

Tet A denote the fdmily of analytic functions defined in the open wnit disc
U ={z:iz| <1},

which are of the form -
f(=) :z—i—Zanz“. (1.1)

n=2
Let T denote the subclass of A in U, consisting of analytic functions whose non-zero coeffi-
cients from the second term onwards are negative. That is, an analytic function f € 7 if it

has a Taylor expansion of the form

oo
f2)=2-) janle" (1.2)
n=2
which are univalent in the open unit disc 4.

The g-shifted factorial is defined for a, g € C as a product of n factors by

1, n=_0; '
(0 @) = (1-a)(l—ag) - {1-aq ™), neN, (19)

1Received May 12, 2022, Accepted June 10, 2022,
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Article history:

Received 26 April 2022

Received in vevised form 11 August 2022
Accepted 29 September 2022

Due of the enormous number of textile businesses, environmental contamination from dyes has
been steadily expanding, posing a threat to living systems. One of the most effective methods for
rernoving organic dyes from wastewater is photocatalytic degradation (PCD). In this regard, the major
difficulty is to create pholocatalytic nanoparticles that can destroy organic dyes in a simple and cost-

Keywords: effective manner. Methylene blue, a carcinogenic dye, is used in this study because it introduces
Copper oxide NPs highly poisonous organisms into the ecosystem and causes serious health issues, such as cancer, skin
Photocatalfytic activity and kidney disorders, and so on. Copper oxide nanoparticles {(NPs) wese synthesized using a simple,
Methylene blue dye low-cost and quick combustion technique at 500 °C for 15 min using low-cost, readily accessible
Electrochemical studies sucrose as a fuel. X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR}, Raman
Dopamine spectroscopy, scanning electron microscopy (SEM), high-resolution transmission electron microscopy
DNA cleavage studies

(HR-TEM), UV-Vis spectroscopy and photoluminescence spectroscopy have all heen used to analyse
the obtained CuQ NPs, The XRD pattern shows the CuO NPs exhibit a monoclinic crystal structure.
The presence of a Cu-0 stretching bond can be noticed in the FT-IR spectrum at around 422 cm™!.
Electrochemical measurement of dopamine (DA) revealed a good sensing activity with a detection limit
of & uM in acidic media. UV-Visible, fluorescence spectroscopy was used to investigate the binding
of the nanoparticles with DNA. A strong intercalating interaction of CT-DNA with the Cu0 NPs was
investigated. After binding to DNA, the CuQ NPs induce several changes in the DNA conformation, It
demanstrates that the Cu® NPs cleave the harmful organism’s genome, preventing it from proliferating.
The presented green approach provides a novel and new door for environmental, industrial and
biomedical applications.

© 2022 Elsevier BV, All rights reserved.

1. Introduction

Metal oxide NPs have secured huge enthusiasm for different
fields, for example, photocatalysis, sensors, microelectronics, bi-
ological activities, etc. [1,2]. These particles are found to have
points of interest emerging because of their reduced size, huge
supface area, electrical conductivity, chemical and optical proper-
ties [3]. CuO NPs have sparked researchers’ interest in a variety of
areas due to their wide applications, for example, solar cells {4],
biodiesel [5], photocatalysis [6], expulsion of polluted water [7],
super capacitors, electrocatalysis |&] and so on,, because of their
alluring properties, like minimal effort, nontoxicity and simple
structures.

* Corresponding author.
E-mail addresses: nagarajugn@gmail.com (Nagaraiu G.),
nirmala2528@gmail.com (Nirmala 8.).

htips: /{doi.org/10.1016/j.nanos0,2022,100523
2352-507Xj© 2022 Elsevier BV, All rights reserved.

For many years, scientists have been interested in using light
energy to remove hazardous contaminants {51 Toxic waste has
been removed by numerous initiatives. Polluted water has a num-
ber of long-term repercussions on the environment; the majority
of contaminants are non-biodegradable and hazardous to humans
and marine ecology [10,11]. Many methods exist for reducing
contaminants, including biodegradation, ion exchange, chernical
precipitation, enhanced oxidation and photocatalysis [12]. Re-
searchers are particularly interested in preparing transition metal
oxide NPs because of their crystal forms, diverse oxidation states,
magnetic properties, low cost and ecologically benign nature
{13-15]. Transition metal oxides have exhibited excellent cat-
alytic properties in oxidative processes due to the high mobil-
ity of oxygen ions at the materials’ surface, making them good
candidates for sensor development [16-18).

DNA is a biomolecule with unique molecular recognition, me-
chanical rigidity and physicochemical stabiliry, as well as the
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A novel pyrimidine containing sulfonamide derivative has been synthesized and characterized by spec-
troscopic techniques like FI-IR, NMR and Mass. Single crystal X-ray diffraction study revealed that the
title maolecule is crystallized in the triclinic crystal system with the P-T space group. Structural investiga-
tion inferred that the crystal packing is mainly stabilized by N-H...0 and C-H...0 intermolecular inter-
actions, also by weak C-H...r and C-X...or [X=Br, Cl] interactions. Further, Hirshfeld surface analysis was
employed to explore the noncovalent interactions which are responsibie for the crystal packing quanti-
tatively, In addition, quantum chemical calculations have been performed to validate the non-covalent
interactions present in the title molecule. The molecular geometry of the compound is optitized at the
DFT/WRS7XD/6-311G{d,p) leve! of theory. The NBO analysis was carried out to know the intramolecutar
charge transfer in the molecute. Finally, the thermodynamic properties of the title compound have been
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calculated at different temperatures,
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1. Introduction

In recent years, the non-covalent interactions (NCls) have been
the focus of intense investigation in chemistry due te their key role
in several felds of science and technology, such as biology, nan-
otechnology, or materials chemistry [1]. NCls are key compenents
in the dynamics of life; examples can be including the function-
ing of DNA and proteins, the mechanisms of medications structure,
and properties of chemical struciure [2,3]. Designing new solid-
state materials with desirable features, such as effective biologi-
cal activity, is gaining more interest. The primary factors that de-
termine the bioactivity of active chemical substances are soluhil-
ity stability, and bioavailability. Crystal engineering is the study
of how non-covalent inferactions can be used to create new crys-
talline networks with desired physicochemical properties of chem-
jcal compounds [4-6). Physicochemical properties such as pharma-

" Corresponding authors,
E-mail addresses:  csk@issstunivin {CS. Karthik}, malieshag3@gmaitcom (L
Mallesha).

hetps:fdoi.org/ 101816/ molstruc 2022133378
N022-2860/© 2022 Published by Elsevier BV,

cological activity are induced by the molecular crystal structures of
different polymorphs with varying arrangements [7].

The wide variety of applications of pyrimidine derivatives make
them one of the important heterocyclic compounds [8]. The pyrim-
idine derivatives are also have been found to exhibit a wide
range of pharmacological activities, such as anti-bacterial {9], anti-
inflammatory [10}, anti-cancer {#1] The study of their geometry,
physical and electronic properties has become an interesting field
in the research of drug design. Sulfonamides have great synthetic
and medicinal importance because of their ability to act as precur-
sors for the synthesis of a variety of biologically important hetero-
cyclic compounds and also inhibits the growth of bacteria due to
presence of NH and SO; group of sulfonamides [12]. Substituted
pyrimidines are aiready well established as key cores in medic-
inal chemistry, along with that the sulfonamides have lot of bi-
ological significance {13]. Synthesis of sulfa drugs required harsh
reaction conditions, hazardous and polluting chlorinating agents
or oxidants [141. To overcome these problems, a lead-free cat-
alyzed reaction has been evolved to treat many infectious diseases.
Many sulfonaniides derivatives show an excellent non-linear opti-

cal (NLO) property [15]. Multifunctional ligands with O-, N-, and
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Abstract:

Globally few billions of people visit malls and shopping centers every month. This reflects not just the
integral place that malls hold in retail landscape, but also massive potential of data driven insights waiting
to be harnessed. Consumers want to purchase in the shopping malls where they can get all the items under
one roof, The major time consuming part is waiting for the bill generation and making payment around 30
minutes. In the modern world, waiting in a line identified as biggest emerging issues. This paper is focusing
the impact of artificial intelligence and its use in minimizing the queue system for their payment system.
Malls can use big data, machine learning and artificial intelligence to derive meaningful insights to
minimize operational cost, build better customer engagement, explore new avenues for revenue, enable
tenants to boost productivity and more.

Key words: Artificial Intelligence, payment, customers, shopping malls
Intreduction:

The Artificial Intelligence system is a technology of computer software that allows human being to expand
their business with information technology. Tt is a process that imitates the action of humans interacting
within a digital system to perform a business process. The Artificial Intelligence system involves Robotic
Process Automation (RPA) to collect, classify, analyze & report to management for better control &
operations. ‘

Artificial  Intellipence (Al)  is intelligence demonstrated by machines, as opposed to natural
intelligence displayed by animals including humans. Leading Al textbooks define the field as the study of
“intelligent agents": any system that perceives its environment and takes actions that maximize its chance of
achieving its goals. Some popular accounts use the term "artificial intelligence” to describe machines that
imitate "cognitive" functions that humans associate with the human mind, such as "learning" and "problem
solving".

Al applications include advanced web search engines (e.g., Google), recommendation _systems (used
by YouTube, Amazon and Netflix), understanding  human speech (such as Siri and Alexa), self-driving
cars (e.g., Tesla), automated decision-making and competing at the highest level in strategic game systems
(such aschess and Go). As machines become increasingly capable, tasks considered to require
“intelligence" are often removed from the definition of Al a phenomenon known as the Al effect. For
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ABSTRACT

ZnO nanoparticles show great potential for photodegradation applications due
to their excellent physical and chemical properties. Finding a greener approach
to producing nanoparticles is of the utmost importance for multidimensional
application purposes. In the present study, the ZnO nanoparticles were syn-
thesized by a simple combustion method at 400 °C, using jackfruit extract. X-ray
diffraction (XRD) pattern revealed a crystalline structure of the nanoparticles.
Scanning electron microscope (SEM), Raman spectroscopy, BET surface area
were used to further characterize the synthesized nanoparticles. Further, it has
been used as a photocatalyst for the degradation of one of the organic pollutant
methylene biue dye. In general, the method employed here is a greener

approach to synthesize ZnO nanoparticles with good photocatalytic activity.

1 Introduction

Starting from the development of TiO, by Fujishima
and Honda in the year 1972 [1] has gradually been
increasing in the application of nanomaterials for
environmental cleanup. In the present advanced sci-
ence and engineering fields, nanotechnology is one of
the dynamic fields. Nanotechnology mainly deals

with the physical and chemical properties of materi-
als having a size less than 100 nm and it mainly
depends on the morphology, size distribution, and
atomic and molecular combinations of the materials.
Till today researchers have been synthesized modi-
fied TiO, 121, ZnO [3-5], ZrP,0y [6], ZrO, 17], S5nO,
[8], CulQ [9], NiO [10], BiVO, [11], BiWO, [12]
ZnFe 0, [13], BIOC! 1141, Mn,V,0y [15], ZrO, 17, 16],
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ARTICLE INFO ABSTRACT

Article history:

In this study, we have synthesized zirconium oxide nanoparticles by green, cost-effective solution com-
Available ondine 3 March 2022

bustion method using Indian bael extract as a fuel. The zirconium oxide nanoparticles are confirmed by
spectroscopic techniques. The phase and crystalline property of the material was confirmed by powder X-
ray diffraction analysis, surface morphology was checked by scanning electron microscope, and the
energy dispersive X-ray spectrum confirmed the purity and elemental composition of zirconium oxide
nanoparticles. Further, the zirconium oxide nanoparticles were subjected for antimicrobial activity
against different bacterial strains, the biogenic zirconium oxide nanoparticles showed good activity
against all tested bacterial and fungal strains. Overall, this study cenfirms that the biogenic zirconium

Keywards:

Zirconium oxide
Solution combustion
Characterization
Antimicrobial activity

oxide nanoparticles could be used as a possible antimicrobial agent.

Copyright © 2022 Elsevier Ltd, All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Emerging Trends in Material Science and Technology — 2022,

1. Introduction

From the last few decades healthcare requires the largest atten-
tion due to high-cost antibiotics, this calls many researchers to find
alternatives {1]. The metal oxide nanoparticles are considered to be
more potent towards bacterial and fungal strains [2]. In developing
countries, the infection of drug-resistant bacteria causes more
threats. In India atone, about 60,000 babies died due to drug-
resistant bacteria [3]. To find solutions to this problem researchers
aim to synthesize metal oxides to give resistance to bacteria [4,5].
The metal oxides exhibit properties due to their unique marphol-
ogy, small surface area, size, particle distribution, and other phys-~
ical and chemical properties. Nanomaterials are having varied
kinds of applications in the environment [6], medicine |7}, energy
[8], etc., in the last few years nanomaterials used in the field of dis-
ease detection [9), drug discovery [10), tumor imaging {11 L. cyto-
toxic activity [12] because conventional methods are not so
effective to target diseased cells. The main advantage of nanomate-

# Corresponding author,

https:{jdai.org/10.1016ff.matpr.2022.02.407
2214-7853jCopyright @ 2022 Elsevier Ltd. Al rights reserved,

rials in the medical field is their small size, nanomaterials can
easily enter into biological systers without affecting the untar-
geted area, Many metal oxide panopartictes like, ZnO {13}, CuOl
[14], NiO [15}, BiVO4 [16], MnzV,07 [17], Bi2WOG [ 18] show signif-
icant activity due to their high-density edge surfaces. Zirconium is
one of the fascinating having different properties, Zr is used as
interference to immobilize radioactive isotopes [18]. ZrO2 has
optoelectronic, dielectric, optical, electrical, and piezoelectric prop-
erties. Zro2 has three polymorphic structures, namely monoclinic,
tetragonal and cubic. ZrO2 have been synthesized by many tech-
niques like hydrothermal j20], sol-gel [21}], microwave {22}, and
sonochemicat {23}, etc. atl these methods are harmful because of
the usage of chemical as surfactants. Here, we have synthesized
Zr0, nanoparticles using an eco-friendly, simple, and cost-
effective combustion method using Indian bael fruit extract as a
fuel [24]. Green methods have advantages in synthesizing panoma-
terials with low pressure, temperature and pH without feaving
toxic materials info the environment. In this study, we have syn-
thesized nanomaterial using fruit extract and subjected it to XRD,

Selection and peer-review under responsibility of the scientific committee of the International Conference on Emerging Trends in Material Science and Technology - 2022,
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Article history:

Exposure of Ultraviolet (UV) light cause negative health effects to human and also reason for the pho-
Available online 26 March 2022

todegradation of organic compounds, In this framework study and development polymer based of UV
shielding materials with visible transparency gains lot of attention. In the present research work, Poly
(vinylAicohol) (PVA) polymer based UV-shielding material fabricate¢ by using 4-Hydroxy
Benzophenone (PhaCO) as UV-absorber. 4-Hydroxy Benzophenone {Ph,CO) is an organic compound were
synthesized by Fries rearrangement, Subsequently, (PVA)/Ph2CO composite films were synthesized by an
employing simple solvent casting technique. Optical studies revealed that PVA/Ph,CO films shows good
U¥-shielding competency and practically shield the whole UV region (200-400 nm). This outstanding UV
shielding properties of the fabricated films arises mainly because of interaction of PhyCO with polymer
matrix, Additionally, optical constants are also calculated by using optical abserbance data. Surface prop-
erties of the fabricated films is evaluated using Scanning Electron Microscopy {SEM) and structural prop-
erties by X-ray Diffractometer (XRD). Elemental analysis is carried out using EDAX. The obtain resuits
shows that the developed composite film have improved optical properties like short band gap with
UV shielding possessions. Hence, the prepared composite films can be employed as a novel next gener-
ation transparent UV shielding materials.

Copyright ® 2022 Elsevier Ltd. Ali rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Emerging Trends in Material Science and Technology ~ 2022,

Keywords:

UV-shielding
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1. Introduction compounds such as Titania, silica, etc, which are efficient in scat-

tering and reflecting UV radiations, Inorganic nanomaterials like

The exposure of human body to UltraVoilet (UV) radiation for
prolong period can severely leads human health issues also dam-
age some materials. UV light also has the capacity degrade organic
and also trigger photodegradation of some polymer substance. In
this framework, UV shielding material research has gained lot of
attentions of the researchers. In particularly optical visible trans-
parent with UV- protective polymer composites materials at low
cost is the current importance of research. In UV protecting agents
they are two types of UV absorbers namely organic based agents
such as benzone derivatives and cinnamates and inorganic based

* Corresponding author at: Assistant Professor, Department of Chemistry, The
Mationat Institute of Engineering, Mysore, 570008,
E-mail address: sangamesha.ma@gmail.com (M.A. Sangamesha).

htips:{}doi.org{10,1016/j.matpr,2022.03,217
2214-7853)Copyright © 2022 Elsevier Ltd. All rights reserved.

Titaniumdioxide (TiO,), Zincoxide (Zn0), Silicondioxide {Si0,),
etc, proved has good UV radiation absorbing materials 1], But
these materials have intrinsically large band gaps and their UV
shielding properties is not complete. Nevertheless, these UV absor-
bers have many limitations like in their preparation and their dis-
carding methods may have environmental health concerns.
Additionally, these materials also suffer from aggregation and con-
stantly evidence for photodegradation and also degrade the poly-
mer matrices also have restrictive to use in food packaging,
cosmetics and medical applications. Hernan Miguez et al synthe-
sized Zr0,/Si0, NP based UV shielding materials. The prepared
multilayers presents good shielding properties without photocat-
alytic activity but fess transparent [2,3]. On the other perspective
use organic compound as a UV-shielding materials is also gain

Selection and peer-review under responsibility of the scientific committee of the International Conference on Emerging Trends in Mateeial Science and Technology —~ 2022.
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Abstract: The crystal compound was synthesized and characterized using conventional analytical
techniques. The compound Ci9Hy; O3 crys tallizes in a monoclinic crystat system with the space group
P21/c. The crystal structure is stabilized by C-H . .. O interactions. The structure is further reinforced
by - interactions. During in vitro inhibition of o-glucosidase, the crystal compound exhibited
a significant inhibition of the enzyme {ICxg: 10.30 = 0.25 pg/mL) in comparison with the control,
acarbose (ICsp: 12.00 £ 0.10 pg/mL). Molecular docking studies were carried out for the crystal
compound with the o-glucosidase protein model, which demonstrated that the crystal molecule
has a good binding affinity (—10.8 kcal /mol) compared with that of acarbose (—8.2 keal/mol). The
molecular dynamics simulations and binding free energy caleulations depicted the stability of the
crystal molecule throughout the simulation period (100 ns). Further, a Hirshfeld analysis was carried
out in order to understand the packing pattern and intermolecular interactions. The energy difference
between the frontier molecular orbitals (FMO) was 4.95 eV.

Keywords: crystal structure; Hirshfeld surfaces; «-glucosidase inhibition; molecular docking simula-
tion; molecular dynamics simulations; binding free energy calculations

1. Infroduction

Diabetes mellitus is a common chronic metabolic condition that causes high blood
sugar levels due to damage to the specialized cells (islets of Langerhans) that produce
insulin’ in the human body. Diabetic individuals either do not produce enough insulin

Crystals 2022, 12, 960, https:/ /doi.org/10.33%0/ cryst12070560

https:/ /www.mdpi.com/journal /crystals
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ARTICLE INFO ABSTRACT

Article history:

Here, we synthesized zirconium phosphate nanoparticles by a simple, cost-effective, green solution com-
Available online 5 March 2022

bustion method, The zirconium oxychloride and phosphoric acid were used as precursors for the synthe-
sis of nanoparticles and Aegle marmelos fruit extract as a fuel. The synthesized nanoparticles are subjected
to different spectroscopic techniques to confirm the structure and morphology of the nanoparticles, The
ciystalline property of the material was confirmed by X-ray diffraction analysis, surface morphology was
checked by scamning electron microscope, and the EDS spectrum confirmed the purity and elemental
composition of zirconium phosphate naneopartictes. Further, the nanoparticles were subjected for antimi-
crobial activity against different bacterial strains, the biogenic zirconium phosphate nanoparticles
showed good activity against all tested bacterial and furgal strains and also photodegradation studies.
QOverall, this study confirms that the biogenic zirconium phosphate nanoparticles could be used as a pos-
sible antimicrobial agent,

Copyright © 2022 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Emerging Trends in Material Science and Technology - 2022,
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1. Introduction nanomaterial using a simple, cost-effective, eco-friendly solution

combustion method using Aegle marmelos fruit extract as a fuel

In recent years nanomaterials research has progressed signifi-
cantly due to their various surface morphologies, larger surface
area, smaller size, and variable band gaps {1-3]. One of the inter-
esting nanomaterials is zirconium phosphate, because of its enor-
motus properties, widely used in drug delivery [4], ion exchangers
[5], composites [6], catalysis, photodegradation [7], and battery
applications [8], recently many researchers used zirconium phos-
phate nanomaterials for photodegradation of organic dyes like
methylene blue, crystal violet, and indigo carmine [3]. The syn-
thetic approach has a great impact that affects majorly surface
morphology, particle size and particle distribution [10], Zirconium
phosphate has been synthesized in both crystalline and amorphous
forms by various conventional methods like hydrothermal [11],
microwave [12], sol-gel |13], etc,, all these methods are not envi-
ronment friendly, and they release many toxic materials into the
atmosphere, Herein, we have synthesized zirconium phosphate

* Corresponding author,
E-mail address: mallik.aanekere@gmail com {C. Mallikarjunaswamy).

htips:f{doi.org/10.1016/i.matpr.2022.02.579
2214-7853/Copyright © 2022 Elsevier Ltd. All rights reserved.

[14-17|. Zirconium phosphate can be obtained in four different
forms, namely crystalline, amorphous, crystalline based-
composites, and amorphous based-composites. The crystalline zir-
conium phosphate has been used among other forms, the crys-
talline zirconium phosphate can be synthesized by Hs;PO4 and
zirconium oxychloride. In the structure, Zr is in a + 4 oxidation
state, and the three oxygen atoms of phosphate bind to the differ-
ent Zr and one -OH will be free, these free ~OH groups are respon-
sible for the acidic property of zirconium phosphate,

2. Materials and methods

2.1, Chemicals

The chemicals used for the synthesis of zirconium oxide
nanoparticles were procured from SD Fine chemical company. Ali
the chemicals are analytical grade and used without any further
purification procedure,

Selection and peer-review under responsibility of the scientific committee of the International Conference on Emerging Trends in Material Science and Technology — 2022.
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Abstract

The simple solution combustion method has been used for the
synthesis of NiQO nanoparticles using nickel nitrate as an oxidizer,
Sarnanea saman pod extract as a fuel at 500 °C. The crystalline nature
of the nanoparticles was confirmed by X-ray diffraction studies and
SEM images the information about surface morphology of the nickel
oxide. The EDS spectrum confirms the composition and purity of the
nanoparticles. Further, the nanoparticles are subjected for antimicrobial
activity, the results revealed that NiO nanoparticles exhibit good
antimicrobial properties.

Keywords: combustion synthesis, photodegradation, antimicrobial

Introduction

In the field of science and technology, Nanoscience is one of the fastest growing and
prominent fields. The size of the nanomaterials range from Inm to 100 nm. Based on the
surface area and morphology, nanomaterials exhibit different chemical, magnetic,
mechanical, electronic, sensing, optical, properties. The nanomaterials are prepared mainly
by two methods, top-down method and bottom up method. In bottom-up method we have
several different methods like Microwave irradiation [1], co-precipitation method [2], thermal
decomposition [3], pulse laser ablation [4], solvothermal process [5], sol-gel process [6],
micro emulsion technique [7], hydrothermal [8], Chemical precipitation [9], electrode
position [10], and have all been used to make nanomaterials. All these methods have one
drawback that the procedure contains hazardous chemicals.
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Abstract—Herein, we report the successfu! fabricati

on of flexible polyvinyl pyrrolidone—polyvinyl alcohol

(PVP-PVA) (50 : 50) nanocomposite (NC) thick films containing 0.0, 0.5, 1.0, 2.0 and 4.0 wt % calcium
doped zinc oxide (CaZn0,) nanofillers by solution intercalation technigue. Synthesized polymer nanocom-
posite (PNCs) films were characterized and their optical, electrical and thermal properties were studied. The
scanning electron microscopy (SEM) supports dispersion characteristics and polymer-fifler compatibilities.
Thermo gravimetric anatysis (TGA) and differential scanning calotimetric (DSC) studies demonstrate their
thermal behaviors. Finally, the imperative optical and electrical properties of developed PNC films such as
band gap, J-V characteristics, DC and AC conduclivity and dielectric constant were also explored and

reported. Curreni-voltage characteristics of PVP—PVA/CaZnO, have been performed at room temperature
and the blended films show ohmic behavior, Whereas the dielectric properties (dielectric constant, dielectric
loss and tangent loss) decrease with increasing frequency and increase with increasing weight percentage of
the filler. Tt was also observed that AC condnctivity also increases with the content of embedded fillers, Fab-
ricated PNCs were used in the study of degradation of indigo carmine (IC) dye, where the 4 wt % of PNCs

showed the highest degradation rate.
DOI: 10.1134/S0965545X22200068

INTRODUCTION

Nanocomposites materials have great interest
nowadays both in academic and industrial applica-
tions, this is due to the fact that introduction of small
amount of nanofiller to polymer matrix enhances the
performance of polymer [1]. This is due to the small
size of nanofiller, its large surface area, quantum con-
finement effect and strong interfacial interactions of
the added nanofiller [2]. A simple and practical
method were new material with various properties is
done by blending the polymers and by which novel
material with superior properiies is obtained {3, 4].
Hence there is a great attention nowadays for blended
PNCs so that the optical, mechanical and electrical

properties are modified and vsed for suitable opto-
electronic application [5—7]. Blending of the polymer
is extensively used as the properties of the final prod-
uct can be tailored to the requirement of applications,
which cannot be achieved by single polymer. How-
ever, the properties of the films obtained by blending,
depends on the miscibility of blend. This miscibility of
the blends depends on one of the properties such as
hydrogen bonding, dipole-dipole forces and charge
transfer complexes [8—12]. Accordingly, blending of
the polymer such as PVA, PMMA, PVC, PVP is used
to design modern devices in optical and photonic
applications.

Further, PVA, due to the biocompatibility, biode-
gradability, non-toxic nature of polymer, easy pro-
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Abstract

Different types of noncovalent interactions like hydrogen bond and halogen bond are analyzed for the
pyrimidine containing sulfonamide derivative. Detailed structural, noncovalent, halogen interactions
present in the title compound has been investigated by the single crystal X-ray diffraction study. The
compound is crystallized in the triclinic crystal system with the space group P1.The crystal structure
analysis revealed that various N-H..N, N-H...S, C-H..N, and C-H...0 interactions are responsible for crystal
packing. The different components are connected by a network of hydrogen bonds and halegen...halogen
interactions. Also, The Hirshfeld surface analysis were done to validate the interactions quantitatively. The
results obtained from ab initio calculations described herein reveal a major contribution from the
electrostatic interaction on the stability of the systems considered. Beside the electrostatic interaction, the |
charge-transfer force and the second-order orbital interaction also play an important role in the formation
of the title molecule, as suggested by the NBO analysis. The presence of halogen bonds in the molecule has
been identified in terms of the QTAIM and NCI analyses, and several linear relationships have been
established to provide more insight into halogen bonding interactions.

Introduction

hitps:ffwww.sciencedirect.com/sciencefarticlefabs/piif$00222860220 11322 7
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Abstract: The present review aims to summarize the synthesis of 1,2 4-triazole and its derivatives along with its complexes
and which are characterized by some analytical techniques. These molecules are act as antifungal, antibacterial, anticancer,
anticonvulsant, antituberculosis, antiviral agenis etc. and also act as corrosion inhibition of metals in some acid media. Along
with structure-activity relationship the molecules are compared with the reference drug, Among the molecules some of them
shows better inhibition activity compared to the standard one.

Keywords; 1,2,4-Triazole, Characterization, Biological activity.
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I.  Introduction :

Heterocyclic compounds are the one having cyclic structure and has at least two different elements in a ring, In organic
chemistry the heterocyclic chemistry is the separate field in which the life is totally depends on it, such as purine and
pyrimidine bases which are the building units of the DNA and RNA.

o O

purine pyrimidine
Azoles are the one of the heterocyclic compounds which contain five-membered ring and which is a compound containing
sulphur, nitrogen and oxygen in the ring system. The thiadiazole, oxadiazole, triazole, imidazole, isoxazole, pyrazole etc. are
the azole compounds,

o O OO

Thiadiazole Oxadiazole Triazole Imidazole Isoxazole Pyrazole

In 1855 for describing the carbon-nitrogen ring system Blandin first use the name triazole. The triazole molecules are
fused/single heterocyclic molecules which show the wide variety of biological spectrum (Kutnari ef al. 2021). The triazole is
the nitrogen containing five-membered ring having the molecular formula C,H3Nj in general. It possesses aromaticity and it is
an electron rich system. The 1,2,3-triazole and 1,2,4-triazole are the two sets of isomers that differ in the position of nitrogen

atoms. . .
SIS
W A

1,2,3-Triazole 1,2.4-Triazole
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ABSTRACT

Malignant growth is a recognizable reason for death all over the planet. As of now, the insights of
medications that are in clinical practice are having a high recurrence of after effect and multidrug
obstruction. Analysts have endeavoured to expand a fitting anticancer medication that has no Multi
Drug Resistance and secondary effects. As there is abroad spectrum of pharmacological events, the
coumarin platform is a very important, fascinating study. The subordinates of coumarin are Jound for
exercises of anticancer, as it holds the least secondary effect alongside multi-drug inversion action.
Coumarin items can act by a few instruments on divergent growth cell lines relying upon replacement
type of the central design of coumarin. Replacement on coumarin core prompis the analysis for more
powerful mixtures. In this review, we focused on the mode of action of precisely substituted coumarin
items as anticancer specialists, as well as the SAR of the most dynamic compound. Coumarin
derivatives have been found to have numerous therapeutic applications including photochemotherapy,
antitumor and anti-HIV therapy.

Graphical Abstract

Coumarin molety

Keywords: Anticancer, Clinical, Pharmacological, MDR, SAR.
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Abstract

Potato  starch is known for its minimum ghost
microstructure and enhanced conductivity. In this
study, we report the effects of gamma radiation on the
electrical  conductivity of potato  starch-based
electrolytes. The electrolyte prepared was exposed to
gamma radiation at different doses and time intervals.
The conductivities of the samples were studied at

different temperatures ranging from 313 to 383 K by
using Keithley electrometer.

Keywords: Gamma source, Potato starch, Electrical
conductivity, Keithley electrometer,

Introduction

Iradiation of energetic radiation such as Gamma rays,
electrons and ion beams on the materials certainly modify
the physical, chemical and biological properties of the
materials.? Compared to chemical processes, this irradiation
technique is very important for the material processing
technology due to its cost-effectiveness and environmentally
friendly nature.?

Gamma itradiation is commonly used for cross-linking
polymeric materials. Natural and synthetic polymers have
been treated with ionizing radiation to modify their
mechanical, structural, optical and elecirical properties for
various applications such as dosimetry and electrochemical,
optical and electronic devices.%™ When polymers are
exposed to high energy radiation such as gamma rays, there
may be cross-linking or scission of the long polymer chains.
Both processes may occur simultaneously, but usually one
dominates.!!

Generally, polymeric materials are insulators with very low
electrical conductivity. But for device applications such as
batteries, supercapacitors and solar cells, one can use
electrolytes with higher conductivities. Polymeric materials'
electrical conductivities can be tuned to a given purpose by
adding appropriate doping elements and by irradiation.®
Potato starch is completely biodegradable and of low cost
among all the biopolymers. 12

The electrical transport mechanism in polymeric materials is
very complex and usually assumed by hopping charge
carriers such as ions {cations and anions) and polarons or
bipolarons.* The conductivity depends on several factors
such as the concentration and type of blends added. The

effect of radiation on the conductivity of polymer
composites is divided into three stages: the generation of
more ionic carriers by radiation scission of organic
plasticizers; carrier immobilisation by trapping at localised
sites or other recombination mechanisms and finally, carrier
motion under the influence of density gradients (diffusion)
and existing electric fields.!

This study aims to investigate the effect of ionizing radiation
on potato starch-based electrolytes for potential applications
in electrochemical devices. Further its quantitative and
qualitative aspects were studied in terms of their electrical
properties for future applications.

Material and Methods

Commercial potato starch was purchased from Sigma
Aldrich Limited. Gel electrolytes were prepared by adding
tgm of potato starch in 10 mL of double distilled water at
temperature 70° C. The solution was magnetically stirred for
I hour at 70° C until it forms the gel and later it was allowed
to cool at room temperature. For homogeneous solution,
suitable amount of sodium iodide (98.5%) (Nal) and iodine
(99%) (L) were added and stirred for another 30 minutes at
70 °C. Then the clear solution of potato starch gel electrolyte
was poured onto clean and levelled glass plates (20 cm X 30
cm). It was allowed to evaporate at room temperature for 4-
5 days and the films were peeled off from the glass plate.
The obtained filmgs were vacuum dried thoroughly and stored
in desiccators.

Instrumentation: The gamma irradiation for starch films
was carried out using %°Co gamma chamber facility available
at Sri Jagadguru Chandrashekaranatha Swamiji Institute of
Technology (SICIT), Chikkaballapura, Karnataka, India.
The source strength 50 mCi of Co-60 was used. Starch films
were irradiated in air by ©Co source with doses ranging from
10-100 kGy, applied at a dose rate of 2 kGy/hour,

The temperature dependent dc conductivity of the bio-
polymer electrolyte samples was measured in the different
temperature range from 313 to 383 K using Keithley
Electrometer. The disk sample (around 13mum diameter) was
sandwiched between the finely polished SS electrodes.
Silver paste was deposited on both sides of well-polished -

. sample pallets for good electrical contact. The change in the

98

resistance with different temperature was noted. The de
electrical conductivity {odc) was calculated using the
formmla:
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Abstract: N-channel depletion MOSFETs are itradiated with 140 MeV silicon ions (8i'%") and $0Co gamma radiation
separately from 100 krad to 100 Mrad of total dose. The current—voltage (I-V) variations in MOSFETS are characterized
systemmatically before and after 140 MeV silicon ion and *°Co gamma irradiation. Threshold voltage {Vrp), leakage current
(1), density of oxide trapped charges (AN and density of interface trapped charges (AN,;) are measured. The impact of
80Co gamma radiation on Vg, I, 4N and AN,, of MOSFETs is found to be more when compared to 140 MeV silicon
jons. [sothermal annealing studies are performed on the irradiated devices, and the recovery in Vg is observed to be more
in the case of 140 MeV silicon ions-irradiated MOSFETs when compared to 8o gamma-irradiated MOSFETS.

Keywords: MOSFET; Ton impact; Leakage current, Threshold voltage; Interface trapped charge; Oxide trapped charge

1. Introduction

N-channel depletion metal oxide semiconductor field effect
transistors (MOSFETS) are one of the building blocks used
in many industries, including in 1C (integrated circuits)
manufacture, military, high energy radiation environment
like in large hadron collider (LHC) and low energy radia-
tion region like in space where high and low energy par-
ticles present [[1]]. These high or low energy particles
strike the MOS devices and cause functional damage
[12], [31]. The damage created in MOS devices by ionizing
radiation is the result of the production of oxide trapped
charges in the gate oxide (Si0y) and interface trapped
charges at the silicon-silicon dioxide {Si-8i0,) interface.
These trapped charges malfunction threshold voltage (Vi)
and mobility of MOSFETs. Therefore, for the usage of
MOS devices in space, the devices need to resist up to a
few Mrad of gamma radiation dose and for high energy
physics experiments like in LHCs, the MOS devices are
expected to be resist up to 1 MeV equivalent 10" em™
finence of neutron over years of lifetime which is equal to
few hundreds of krad of gamma equivalent total dose.
Generally, °Co gamma radiations are used to evaluate the
radiation hardness of the semiconductor devices. The

*(Corresponding author, E-mail: pushpagnp 1975 @gmail.com

required time to veach high doses such as 100 Mrad is
explicitly high from the conventional gamma source. But
using high energy ion facilities, one can reduce irradiation
time period to a larger extent to create radiation impact on
MOS devices. Thus, in the present work the 140 MeV
silicon ions are used to study the high energy ion irradia-
tion effects on MOSFETs and the obtained results are
compared with the 0Cy gamma irradiation results.
Recently, some attempts have been made to understand the
effect of high energy ions on the bipolar junction transis-
tors (BITs) [{4], [5]}. SiGe heterojunction bipolar transis-
tors (HBTs) [[6], [7)] and MOSFETs [[8], [91}. The
degradation in transconductance (gm) of the MOSFETS at
room temperature for total dose has been studied exten-
sively and is attributed to mobility degradation from
increased interface traps [[10]-[12]]. A few other investi-
gators have observed the degradation in Vqg at lower
temperature for total dose and showed that both ANy and
AN, can modulate the resistivity and hence alter the value
of g, [[13], [14]1. The literature on the impact of high
energy ions on the electrical characteristics of the MOS-
FETs and its recovery are very few [[8], [9]]. The sys-
tematic analysis in the functioning of the MOS devices
when expose to high energy ions and its comparison with
80co gamma irradiation studies is not available. Also, there
is a lack of understanding on whether the high LET (lincar
encrgy transfer) jons can induce similar degradation when
compared with 800 gamma radiation for identical total

©® 2022 IACS
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Abstract

Objective: The objectives of the present study are to introduce some
new subclasses of analytic functions involving (p,q)-derivatives by using
subordination. We derive Fekete-Szegd inequalities for the functions belonging
to the new subclasses. Method: Using the concept of (p,q)-derivative of
a function and the subordination principle between analytic functions we
introduce and study new subclasses, Findings: The Fekete-Szegd problem may
be considered as one of the most important results about univalent functions.

~ Itwas introduced by Fekete-Szeg6 in 1933. Coefficiént estimates for the second

and third coefficients of functions belonging to class of analytic functions
with specific geometric properties were obtained. We obtaln the Fekete-Szegd
inequalities for functions belonging to the new subclasses. Moreover, some
special cases of the established results are discussed. Novelty: The results of
the paper are new and significantly contribute to the existing literature on the
topic.

Keywords: Analytic functions; Subordination; g-calculus; Fekete-Szegd
inequalities; (p; g}-derivative operator

1 Introduction

Let A specify the category of analytic functions f (z) of the form

.f(z} = z+£’,’;2a,,z" (1)

in the open unit disc U ={z:z&C and [z[<1}.

‘The g-calculus is a generalization of the ordinary calculus withont using the limit
notation. The theory of g-derivative operators are used in describing and solving various
problems in applied science such as ordinary fractional calculus, optimal control, g-
difference and q-integral equations, as well as Geometric function theory of complex
analysis. The first application and usage of the g-calculus was introduced by Jackson (12,
After that many researchers have carried out remarkable studies, which play a significant
role in the development of Geometric function theory. One may refer the papers (-1
on this subject.

Recently there is an extension of q-calculus, denoted by (p,q)-calculus. The
applications of (p,q)-calculus play important role in many diverse areas of the
Mathematical, Physical and Engineering sciences. Quite a number of mathematicians

https:/fwww.indjst.org/
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Abstract

Using the concept of g derivative operator and subordination principle we introduce and
study new subclasses of analytic functions. We gerive Fekete-Szegh inequalities for the
functions belonging to the new subclasses. Some special cases of the established results are
discussed.

1. Introduction

Let A represent the class of analytic functions f (2) of the form

fle)=z+ ) e ()
k=2

in the open unit disc U = {z: z € C and | 2| <1},

The ¢ ealculus or quantum calculus is a generalization of the ordinary
caleulus without using the limit notation. The study of g caleulus was
initiated at the beginning of 19th century, it has many applications in the
fields of special functions and many other axeas. The g derivative operator is
one of the tool used to explore many number of subclasses of analytic

2020 Mathematics Subject Classification: 30C45.
Keywords: Analytic functions, Subordination, g derivative operator, Felete-Szegh inequalities.
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Abstract

In this paper, we consider some lexicographic product of two graphs
G and H of the form G, (H,) and determine its m-partition energy.
Also, we determine the partition energy with respect to their m-complement
and m(i)-complement.

2010 AMS Subject Classification: 05C76, 05C5H0.
Keywords: lexicographic product, k-partition eigenvalues, k-partition
energy, circulant matrix, block circulant matrix.

1 Introduction

The energy of a graph was introduced by 1. Gutinan [10] as the sum of absolute
values of all graph eigenvalues. In conmection with graph energy, eigenvalues of
several matrices are studied in literature, see [12]. Recently, E. Sampathlcumar
and M. A. Sriraj in {16} have infroduced L-matrix (also called partition matrix) of
G = (V, E) of order n with respect to a partition P = {V4,V2,..., Vi } of the vertex
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In nanotechnology, green synthesis has gained more attention as an eco-friendly, sustainable protoco! for
the synthesis of metal oxide nanoparticles. This method reduces the generation of toxic chemicals asso-
clated with conventional synthetic methods. In this research work, we have synthesized Zn0O nanoparti-
cles by simple solution combustion method using rain tree pod extract as an efficient fuel. The obtained
naneparticles were characterized by various spectroscopic techniques like powder-XRD, SEM, EDS, and
FTIR. Further, the ZnO nanoparticles were subjected to larvicidal and antibacterial properties against dif-
ferent fungal and bacterial strains.

Copyright @ 2022 Elsevier Ltd. All rights reserved.
selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Emerging Trends in Material Science and Technology — 2022,

1. Introduction

Over the last decades, with rapid urbanization, industrializa-
tion, and globalization, the waste released by industries causes
water pollution, textile industries are the major contributors, they
discharge organic dyes and effluents which are highly toxic to the
environment, The degradation of these wastes is a major problem
in the world. Even industrial effluents contain heavy metals and
suspended particles that cannot be removed easily, they persist
more time in the environment. The small amount of these organic
dyes causes a major threat to human health and also to the ecosys-
tem. Conventional methods like adsorption, use of permeable
membranes, filtration, and coagulation methods are used but they
are not much effective.

The nanoscale metal oxide semiconductors, by their physical
and chemical properties recognized in various fields from cosmet-
ics to photodegradation to drug delivery applications. Variety of
semiconductor metal oxides like Ta,Og [1], FeVOy (2], NiO {3},
7nS [4], Zr02 [5]. Cux0 [8}, Zn0, ZnFe,04 [7.8), BiVO, [9], MnzV20,
[10], BiWOg {11] have been used to degrade wastes and effluents

# Corresponding author.
E-mail address: maliik.aanekere@gmail.com (C Mallikarjunaswamy}.

hitps:fidoi.org/ 10,301 6fi.matpr.2022.02.422
2214-7853jCopyright @ 2022 Elsevier Ltd. All rights reseyved,

released from industries. Among this Zn0 is good metal oxide bas
good photostability and biocompatibility. Zn0 is non-toxic, but
they generate reactive oxygen species (ROS), hence ZnO can be
used in many biological applications also. Along with the genera-
tion of ROS, sometimes it modifies membranes potential which
Jowers the generation of ATP thereby decrease in many metabolic
activities. In other cases, ZnO nanoparticles inhibit t-RNA binding
to Ribosomes. The antimicrobial activity mainly depends on the
size of the nanoparticles, smaller particles dysfiunctional mem-
branes, and easily entre into the celk. The versatile Zn0Q nanoparti-
cles have been synthesized by microwave [12], sol-gel [13],
hydrothermal [13], combustion [7], sonication methods {14], etc.,
because of simplicity and cost-effectiveness combustion method
widely used. Green synthesis routes are eco-friendly and less toxic
synthetic methods, plants, flowers, or fruits extracts are used to
prepare nanoparticles because of larger biomass and they contain
phytachemicals like terpenoids, amino acids, sugars, ketones
|15], etc., for bioreduction of metal salts, Therefore, these extrac-
tions are the benign source for the synthesis of metal oxide
nanoparticles. Plant sources perform dual role by acting as both
stabilizers and reducing agents to facilitate formation of different
morphologically, surface modified nanoparticles.

Selection and peer-review under responsibility of the scientific committee of the International Conference on Emerging Trends in Material Science and Technology - 2022,
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Use of smartphone for determination of flutamide in pharmaceuticals:
capture on paper approach
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Abstract

Two simple and inexpensive colorimetric captures on paper methods using PhotoMetrix PRO® Application of smartphone
for the determination of flutamide (FA), an anti-proslate cancer drug, in pharmaceuticals are presented. The analytical pro-
cedure involves the conversion of EA to a free base form of flutamide by reduction, treatment with acetylacetone to obtain
a Schiff base, and use of chromatographic paper to spot and capture the colored products of various analyte concentrations.
Method-A is based on univariate vector RGB analysis to measure the color intensity of the Schiff base. Method-B on the
other hand performed a multivariate partial least square analysis of the same Schiff base. Both methods showed a linear
correlation over the range of 3-600 pg/mi reduced FA with respect to the measured intensity. For Method-A, the reported
limit of detection and quantification are 0.75 pg/ml and 2.09 pg/ml, respectively. The regression coefficients are 0.986 and
1.000, respectively, for Method-A and B. The validation of the proposed methods was done concerning linearity, accuracy,
precision, sensitivity, robustness, and ruggedness according to the current guidelines of ICH. The mean recovery of FA
by Method-A (97.9:+2.04%) and Method-B (98.9 4 1.65%) is comparable to the reference method (100.31 +0.406%). The
accuracy and precision of the developed methods are confirmed by the calculated #- and F-values, which do not exceed the
tabulated values at a confidence level of 95%. Thus, these methods can be successfully used as routine analytical methods
for the quantification of FA in quality control laboratories.

Keywords Flutamide - Smart phone - Capture on paper - Photometrix PRO? - Determination - Pharmaceuticals

Introduction follicles (Brogden et al. 1989; Adalatkhah et al. 2015; Para-
disi et al. 2011).

Tn addition to the official liquid chromatographic method
described in the European pharmacopeia (European Phar-
macopeia 2005), there are several analytical techniques such
as spectrophotometry (Deepakumari et al. 2012; Basavaiah

et al. 2018; Nagaraja et al. 2002a,b; Rangappa et al. 2000;

Flutamide (FA) is familiar with the JTUPAC name 2-Methyl-
N-[4-nitro-3-{triflucromethyl) phenyl] propanamide (Fig. 1).
Tt is a nonsteroidal pure antiandrogen, and it is used in the
treatment of prostate cancer (Budavari ¢t al. 1989) and also
polycystic ovarian syndrome {PCOS) (Eagleson et al. 2000).

The active metabolite of FA, 2-hydroxy-flutamide was found
to be mainly responsible for its antiandrogenic activity and
acts by blocking and binding to intracellular androgen recep-
tors in target tissues such as testis, prostate, skin, and hair
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Ryan et al, 2003; Dr. Rao 2015), ESI-MS coupled with Sox-
hlet apparatus (Khan et al. 2015), HPLC, HPLC-DAD and
HPTLC (Salgado et al. 2005; Smith et al. 2009; Ahdelwa-
hab et al. 2018; Jalalizadeh et al. 2006; Tevell et al. 2006;
Fsmaeilzadeh et al. 2016; Niopas et al. 2001), flow injec-
tion analysis (Tzanavaras et al. 2007), spectrofluorometry
(Smith et al, 2008), stripping voltammetry, cyclic voltam-
metry, linear sweep voltammetry, differential pulse voltam-
melry and square-wave voltammetry (Hammam et al. 2004;
Peckova et al. 2011; Afshan et al, 2020, Karthika et al. 2017,
Svorc et al. 2017) and differential pulse polarography (Subba
Reddy et al. 2011) have been used hy researchers to quantify
FA and its metabolites in pure form, in pharmaceuticals, and
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Fabrication and Validation of Novel Fexofenadine Sensor
using Alizarin Red S as Ton Exchanger on PVC Matrix for
Assay in Pharmaceuticals and Spiked Human Urine
Samples
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Abstract- This study depicts the plan, optimization, validation, and utilization of a novel
polyvinylchloride (PVC) lattice-assisted membrane sensor to quantify fexofenadine
hydrochloride (FFH) by utilizing Alizarin Red S (ARS), p-cyclodextrin (B-CD) and nitrophenyl
octyl ether (NPOE) as an ion-exchanger, ionophore, and plasticizer respectively. The PVC
network-assisted FFH-ARS sensor answers in <15s with super Nernstian conduct for FFH over
2.5%100-1.25%x10 mol L in the pH of 2.0 to 5.5 range. The regression coefficient acquired
for the alignment plot is 0.9921. The determined Nernstian slope of the line is 56.18+1.25
mV/decade. The detection limit (LOD) is viewed as 3.5x107 mol L. Validation results
clarified its appropriateness to assay FFH precisely and definitively. The sensor is a decent one
for robust and rugged capability with a mean RSD of 4.39%. The outcomes of the interference
study confirmed the non-interference of foreign ions while measuring the potentials. Statistical
comparison of the outcomes confirms the good agreement of results of the proposed analytical
procedure with the reference one. The percentage of mean recovery of FFH utilizing the
proposed FFH-ARS sensor was 98.56 and 95.61% for the tablets and spiked human urine
respectively, and this affirmed the selectivity of the solid-state electrode for FFH.

Keywords- Fexofenadine; Sensor; Alizarin Red S; Nernstian behaviour; Ionophore;
Statistically agreed
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Alkall extractad polysaccharides
[GGK}Y

Green gram {Vigna rodiota)

Abstract

Elucidation of structure and knowing the bioactivity of non-starch polysaccharides derived from natural products has
become a sighificant role in the area of bealth and food science, Due to their wide oceurrence in nature and further less toxicity
they act as a nutraceutical. Extraction and composition analysis were done for both water and alkali extracted non-starch
polysaccharides from Green gram. Yield (12.8%) and total sugar {91%) of GGK was higher compared to GGW. Hence i present
study aimed to evaluate the structaral features, prebiotic potential and antioxidant ability of only alkali (GKX) extracted non-starch
polysaccharides from Green gram, The monosaccharide composition of GGK prepondently consisted of glucose, in addition to
iminor amounts of arabinose and mannose indicating that the extracted polysaceharide is rich in B- glucans. Coumarie, caffeic, and
cinnamic acids were found to be the major bound phenolic acids along with minor amount of Ferulic acid which was further
confirmed by ESI-MS. The purity of GGK was substantiated by HPSEC wherein eluted as single symmetrical peak with retention
times of 34.7. with ~ MW of 40kDa with reference to the dextran standards. FTIR spectra further substantiated the structural
features of GGK. The radical scavenging activity was around 34 to 42% of inhibition in equivalent to Gallic acid with decrease in
concentration from 100 to 1ug. Prebiotic polency of alkali GGK resulted in slow growth at 48 hon both the eubture (OD of 0.18
and 0.23 respectively) and pH around 5.9 which slowly increased at 72h (OD 0.34 to 0.77) and decrease in pH around 4.1 Overall
comparison indicated, the ntilization of GGK were more by Lactobacillus fermentum (156) and Lactobacillus Mix which showed
high OD 0.558 and 0.77 sespectively at 600nm. Acelate was the major SCFA produced in both the culture supematants along with
minor amount of propionate and butyrate, The culture supernatants of both lactic acid bacteria grown on GGK showed bacteriostatic
activity towards S. aureus FRI 722 and E. coli MTCC 118. The result demonstrates that the extracted polysaccharides with potent
prebiotic properties could be explored as food grade adjuncts towards symbiotic development.

Keywards: Non-starch polysaccharides; FTIR; B-glucan; Prebiotic property; SCFA
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