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Archaeological Investigation of Bewarti, Kanker

Dr. Nitesh Kumar Mishra
Assistant Professor, SoSin Ancient Indian History Culture and Archacology, Pt.
Ravishakar Shukla University, Raipur, Chhattisgarh

Bhenu
Research Scholar, SoSin Ancient Indian History Culture and Archaeology, Pt. Ravishakar
Shukla University, Raipur, Chhattisgarh
Abstract '
The Archaeological investigation took place on the Village — Bewarti, Kanker. From
the previous work, some archaeological remains already have been noticed in Kanker
district by the researchers. Through the further investigation a Megalithic remains and
Pictograph were noticed within the village. This research paper will mainly consist of
the unreported pictograph and megalithic site of Bewarti. There will be the detailed
information about the findings. The detailed study will be done of the figures of the
painting in “Layamatta hill” and the megalithic remains within the village. The
research paper also consists of the developing phase of the rock art which can be seen
in the tribal communities. The research will content about the importance of the rock
art and megalithic culture in the tribal society. Various rituals are performed on the
both sites by the tribal people till today. This research paper will describe the new
investigation site and related rituals which are performed by the tribal people. The
paper will consists of the study of correlation between the rock art and the various
arts forms and cultures present in the tribal community.
Keywords
Layamatta, Pictograph, ocher color, Tribal belief, Megalithic, Stone, Muria Gonds
Intreduction
Bastar is known for rich tribal communities with that this area is very potential of
archaeological remains. Till today the King policy still living with own places and
they are attached with the tribal’s. Going back to the primitive age, prehistoric
evidences were notified by scholars from many places. After that prehistoric, early
historic, historic, medieval and British remains are present. Some culture sequences
are not in vague these days that is why Archaeological investigation is necessary to
know about the facts related to these cultures. Kanker is an upper part of Bastar
division and located southem part of Chhattisgarh state. In 1819 to 1904 Kanker
comes under the Nagpur division and after that in 1905 it merge to central province in
British Government. Kanker occupied 20°6” to 20°24” latitude and 80’48’ to 8148’
east longitude of Uttar Bastar. At present 7 Block comes under the Kanker district —
Kanker, Charama, Narharpur, Bhanupratappur, Durgukondal, Koyalibeda, and
Antagarh.
When we look on to the historical and cultural aspects of kanker district we see to
through different angle of history. From the prehistoric to the historical evidence
scattered within the city and connected area. Bewarti village one of the important
archaeological area were Pictograph and megalithic remains noticed by the
exploration. Regarding to the megalithic culture is still in a practice. Ancient
megalithic reported from the Dhamtari and Balod district which are very close to the
District. Some site like Karhibhadar, Karkabhat, Mujgahan, Dhanora etc. Rock art
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Chitra Gupha: unexplored rock art site of Koriya district

Dr, Nitesh Kumar Mishra
Assistant Professor, SoS in AICHA, Pt. Ravi Shankar Shukla University, Raipur (CG)

Anshu Mala Tirkey
Researcher SoS in AICHA, Pt. Ravi Shankar Shukla University, Raipur

Baleshwar Kumar Besra
MA. In Archaeology & Museology (RU)

Abstract

This research paper will mainly consist of the unreported rock art site of Koriya
district (Chitra Gupha). In this paper there will be the detailed information about the
rock paintings. The detailed study will be done of the various figures of the paintings.
The research paper also describes the rituals and art skill of the Gond tribe, which are
similar to the figures of rock paintings. There will be the detailed information about
the Shobha kala made by the tribe and (Chauk making) in the ceremonies of the Gond
tribe. The paper will consists of the geographical background of the districts and
village of the rock art site. This paper will also describe about the basic information
about the rock art like style, measurement of figures and detailed information about
the colors used in the paintings.

Key words - exquisite deer, mythological form,Chauk, illustration,Sobha Kala, Gond
tribe,

Introduction

After the origin of man, different types of natural events took place on this earth. In
which mainly heavy ran, cold winds and there was also a fear of animals. To save life,
man had to resort to cave in the mountains located amidst the thick forest. In these
cave, humans first invented pamtings. Since this painting was made by humans on the
stone wall of their caves, it became famous s rock painting. The rock paintings present a
living depiction of the activities of human beings and their sentiments. The human first
depicted the things, which they have seen at that time. Mankind used natural colors to
make these pictures. Apart from these, humans also made figures by carving for
illustration. The main feature of these paintings made by humans is that these figures
have been not erased for thousands ofyears. But it has been tarnished by rain, heat and
stone erosion. Rock paintings are found from the prehistoric to the historical period.
Rock painting depicts the creativity, intelligence and artistic skills of human beings. Rock
paintings are important archaeological evidence of the existence of primitive man.
There are mainly three types of rock arts such as pictographs, petroglyphs and
geoglyphs.'Pictographs paintings are made with different colors like red, white, yellow,
blue, black and green ete. A wooden brush was used to paint pictures. In petroglyphs
and geoglyphs, engraved figures are made. Stone tools were used to carve the images. In
rock art, paintings are depicted in different styles such as representational style,
decorative style, naturalistic style and geometrical stvle etc.2 In rock paintings, figures are
made in single line drawing and some in some rock arts shaded figures are also
depicted. In some paintings, human and animals are depicted with the decoration of
geometrical designs. In prehistoric period, the art skills of man continued to develop,
time to time. The human of prehistonic times were not only adept at making stone tools
but were also fabulous in making the rock paintings. Human painted rock paintings in
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Abstract

An in vitro propagation protocol has been developed
for Curcuma caesia Roxb., an endangered medicinal
plant by Foundation for Revitalisation of Local Health
Traditions and Central Forest Department of India.
The plant bears poorly germinated seeds and produces
two-storage organs: rhizomes and multiple root tubers.
Only rhizomes have medicinal-economic values. They
serve as propagules too, which results in a shortage of
planting material. Therefore, a complete one-year
production cycle of C. caesia has been standardized
through in vitro propagation including explants
establishment (one month), subculture cycles (seven
months), rooting (one month) followed by primary
hardening (one month) and secondary hardening (two
months).

Dormant shoot buds on rhizome served as explants for
culture initiation on Murashige and Skoog (MS)
medium supplemented with different concentrations of
6-benzyladenine (BA) and kinetin (KIN) in combination
with citric acid (CA), adenine sulfate (AdS) and indole-
3-acetic acid (IAA). Maximum bud break (70%) was
obtained on MS with 8 mg L™ BA, 8 mg L KIN, 100
mg L™ CA, 200 mg L™ AdS and 2 mg L™ IAA (standard
medium). Shoot production potential continued on this
medium during the subsequent seven-month-long
subculture cycle. The in vitro raised shoots rooted best
on Ya-strength MS containing 1 mg L™ indole-3-butyric
acid. Plantlet survival rate was >95% after
acclimatization. The genetic homogeneity of plantlets
with the mother plant was analyzed using Inter Simple
Sequence Repeats which generated a monomorphic
banding pattern to confirm the uniformity of in vitro
raised plantlets of C. caesia.

Keywords: Meristem culture, Kali Haldi, Subculture,
Rooting, Acclimatization.

Introduction

Curcuma caesia Roxb., popularly known as ‘Kali Haldi’
(‘Black Turmeric’ in English), is a perennial, tuberous
rhizomatous herb belonging to the family Zingiberaceae®. It
is an endangered plant native to Central and North-East
India?® where it is used as a spice and in food preservation.
The rhizome is rich in camphor curcuminoids, phenolics,

48

flavonoids, certain proteins, amino acids, essential oil and
alkaloids®®. Sesquiterpenes and monoterpenes from the
extract of C. caesia rhizomes have good antioxidant, anti-
inflammatory and tumor cell inhibitory activities?®102°, The
essential oil from leaves of C. caesia also possesses the
potential and biologically important activity and can be used
as natural antioxidants, anti-inflammatory and antimicrobial
agents in pharmaceutical industries’.

The Central Forest Department of India has declared this
species an ‘endangered herb’ due to biopiracy?. It is
categorized as a critically endangered species of Central
Indial*. C. caesia bears seeds that are poorly germinated®®.
Therefore, the plant is commonly propagated through
underground rhizomes only*. Medicinal and economic
values reside in these rhizomes. Moreover, the plant
produces many underground root tubers too. These root
tubers have no market value. Thus, due to the production of
two storage organs, the yield of the desired part- rhizome
becomes low during its cultivation. The harvested rhizomes,
after cultivation, are sold for the recovery of cultivation cost
and profit-making. Hence, lower yields of the rhizomes
create a shortage of the propagules for cultivation resulting
in very high costs for its saplings®®. Low rhizome
productions result in the propagule unavailability for
cultivations.

Hence, to fulfil the demand, it is directly harvested from the
forests pushing the plant into endangered status®?. In vitro
culture technique facilitates the production of planting
materials to propagate species?’. Reports are there for
plantlet regeneration of C. caesia via meristem
culture3452935 or via callus too3.37. However, all these
reports neither examine the regeneration efficiency during
subculture cycles nor analyze the genetic fidelity of the
regenerants. The present study reports a complete one-year
in vitro production cycle and genomic template stability of
the plantlets of C. caesia.

Material and Methods

Healthy rhizomes of C. caesia were collected from the
National Center for Natural Resources, Pandit Ravishankar
Shukla University, Raipur (India) in June 2019. Rhizomes
were first washed with running tap water to remove soil
particles followed by treatment with surfactant tween-20 for
5 to 10 min and a fungicide solution containing 0.1% (w/v)
Bavistin 50WP (BASF India Ltd., Mumbai, India) and
0.25% (w/v) Carbendazim 50WP (Hindustan Insecticides
Ltd., Bathinda, India) for 20 minutes. The dormant shoot
buds (explants) on the rhizome were chopped off; the surface
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Abstract

A fast-growing, leguminous tree species- Pithecellobium dulce (Roxb.) Benth., was screened in vitro against Pb-stress for
the first time. In the current study, Pb toxicity affected the seedlings growth, lipid peroxidation, hydrogen peroxide produc-
tion, antioxidant enzymes activity, proline content, and genomic template stability in a dose-dependent manner. The plant
showed a high Pb tolerance, uptake and accumulation (>2300 mg Kg™). Citric acid application could mitigate Pb-stress
in the seedlings exhibited by the examined morphological, biochemical, and molecular parameters, including remarkably
enhanced Pb uptake by the roots. Citric acid addition to the Pb solution reduced lipid peroxidation and ROS production in
the seedlings roots, stem, and leaves. Citric acid also induced the antioxidant enzymes activities in the seedlings that were
reduced by Pb exposure. Citric acid-mediated recovery under Pb-stress was evidenced by the growth and development of
the seedlings, higher chlorophyll pigments, lower proline content and maximum tolerance index. The Pb exposure altered
the genomic template stability that was also recovered by citric acid. Thus, after further field studies, P. dulce with citric

acid mitigation may prove suitable for Pb remediation from contaminated sites.

Keywords Antioxidant enzymes - Genomic template stability - Lipid peroxidation - Pb-stress - Pb-accumulation -

Phytoremediation

1 Introduction

Globally, lead (Pb) contamination in soils is a growing
concern (Wang et al. 2021). Pb is highly toxic, non-bio-
degradable and long half-life heavy metal that is present
in abundance (Frank et al. 2019; Latif et al. 2020). It can
cause severe damage to ecosystems as well as human health
(Cano-Ruiz et al. 2020). Excessive use of paints, mining,
sludge, industrial waste, and agricultural activities are
mainly responsible for Pb contamination of the environ-
ment (Frank et al. 2019; Samreen et al. 2021; Raju et al.
2021). Patra et al. (2020) stated that Pb contamination of
agricultural land is a major environmental concern. Pb may
enter the human body through ingestion and inhalation, this
first one being directly linked with the food chain and can

P4 Afaque Quraishi
drafaquel3 @gmail.com

School of Studies in Biotechnology, Pt. Ravishankar Shukla
University, Raipur 492010, India

National Center for Natural Resources, Pt. Ravishankar
Shukla University, Raipur 492010, India

Published online: 13 August 2022

cause severe diseases (Iheanacho et al. 2017; Vladimirovich
et al. 2021). Pb toxicity showed a negative relationship with
nutrient uptake, antioxidant activity, and photosynthesis in
plants. In response to metal-induced toxicity, Plants have
evolved defense mechanisms including synthesis of anti-
oxidant enzymes (Giannakoula et al. 2021) such as SOD,
CAT, and APX that help to maintain cellular redox homeo-
stasis. This redox equilibrium may be disturbed due to the
excess generation of reactive oxygen species under Pb-stress
(Giannakoula et al. 2021). ROS induces oxidative stress and
lipid membrane peroxidation that damages the biological
molecules and alters normal metabolic pathway resulting in
cellular destruction (Pourrut et al. 2011).

Presently, several phytotechnologies are available to treat
contaminated areas due to their low cost and environmen-
tally friendly nature (Yan et al. 2020). Trees due to their
long life cycle, huge biomass, and extensive root system are
considered more suitable for the purpose than the grasses
or other plants (Kaur et al. 2019). An ideal tree candidate
must be fast-growing, multiple stress-tolerant, able to grow
on poorly nutrient soils combined with high toxicant tol-
erance, uptake, and accumulation. Pithecellobium dulce

@ Springer
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management of agroecosystem
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ARTICLE INFO ABSTRACT

Keywords:

Gamma rays

Abiotic stress

Reactive oxygen species
Antioxidants

Mutation

Context: Being sessile, it is impossible for the plants to evade from the unfavourable environmental conditions
prevailing due to various abiotic stresses like heat, salinity, drought, flood, heavy metals, and high radiance
amongst many others. These abiotic stresses disrupt plant growth and limit crop productivity to a large extent
globally. Crop plants need to acclimatize themselves in these unsuitable environmental and edaphic conditions
utilizing their inherent biological mechanisms. Massive amount of pertinent researches have been done in the
last few decades regarding utilization of gamma rays for improvement in traits, and management of agro-
ecosystem by developing superior quality crops/ germplasms. It has been well established that the gamma rays
promotes abiotic stress tolerance in plants at low doses (50-100 Gy). Gamma rays are also being widely used as
mutation techniques in an attempt to raise abiotic stress tolerance and, disease resistant crop varieties.
Furthermore, a better understanding of tolerance mechanisms induced by gamma rays will help in improving
crop productivity under stress conditions. However, the potential mechanisms involved in this are still inde-
finable. This review illustrates general information about gamma ray, its dose dependant responses; beneficial
effects and lethality, and also the potential mechanism(s) underlying the tolerance induction and performance
enhancement of plants growing under various abiotic stress conditions.

Objective: To elucidate the role of gamma rays as a potential tool for stress mitigation and management of
agroecosystem.

Methods: Gamma rays have been used quite differently by various researchers for alleviation of abiotic stress
imposed responses in plants.

Results and conclusions: Application of gamma radiation has popularly been noticed to enhance nutrient uptake,
modulate biosyntheses of numerous secondary key metabolites and osmolytes, and regulate various metabolic
activities to engender tolerance against environmental stresses.

Significance: In most of the developing and under developed nations, owing to limited development in agro-
management systems, abiotic stresses are seen to cause potential threats to growth and productivity of crops.
Therefore, it is essentially to explore novel cost effective possibilities like use of low dose of gamma rays in crop
plants for improvement in their performance during these rapidly changing climatic conditions.

1. Introduction

Crop plants encounter various abiotic stresses in their life span owing
to global warming and climatic abnormalities which majorly limits their
growth and productivity. Drought, temperature extremes, salinity and
acidity of soil, light intensity, submergence, and anaerobiosis are
dominant abiotic stresses amongst others, and are hostile to farming and
the ecosystem (Wania et al., 2016). Crop plants of approximately 90% of

Abbreviations: Reactive Oxygen Species, ROS.
* Corresponding author.
E-mail address: skeshavkant@gmail.com (S. Keshavkant).

https://doi.org/10.1016/j.stress.2022.100089

cultivable area are facing one or several of the above stresses (dos Reis
et al., 2012), which results in approximately 70% losses in the yield of
major food grains viz.; Oryza sativa, Triticum aestivum and Zea mays, and
hence affecting food security (Tigchelaar et al., 2018). As per the report
of FAO (2007), merely 3.5% land area has left untouched by any of the
environmental constrain.

Amongst the enlisted abiotic stresses, salinity becomes the most
stubborn one by escalating the salt concentration in the arable land
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A comparative study of (Response surface
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of biohydrogen production by Pseudomonas
aeuroginosa SBT-Pa 092
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Abstract:

This communication discusses the optimization of carbon and nitrogen sources for the enhanced bio-hydrogen
production from rice mill effluent. Three critical factors, concentrations of glucose (10-20 g/l), yeast extract
(1-5 g/l) and Ammonium per sulphate (1-2 g/l) were optimized by response surface methodology (RSM) with
central composite design (CCD) for better production. The hydrogen produced by Pseudomonas aeuroginosa
SBT-Pa 092 was enhanced after using RSM. The value of R? obtained by ANN after training (75%) are 14
samples, validation (15%) are 3 samples and testing (15%) are 3 samples were 0.86976, 0.78299, and 0.94523
for bio hydrogen production. The value of R? obtained by ANN after training (40%) = 10 samples, validation
(25%) = 5 samples and testing (25%) = 5 samples were 0.79317, 0.8596 and 0.90984 respectively, for
biohydrogen production. The % error for ANN and RSM were 0.0016 and 0.01 for biohydrogen production,
which showed the authority of ANN in exemplifying the non-linear behaviour of the system. Thus,
ANN/RSM together successfully identify the substantial process conditions for Biohydrogen production. The
results obtained indicate that use of both RSM and ANN with appropriate experimental design can be used to
optimize culture conditions for enhancement of hydrogen production.

Key words: Biohydrogen, Pseudomonas aeuroginosa SBT-Pa 092, RSM, CCD and ANN.

Introduction:

To meet the energy requirements of the society the world economy is completely dependent upon the fossil
fuel. The rising cost and harmful effect of fossil fuels on the environment has resulted in the development of
eco-friendly and alternative source of energy. Hydrogen is considered as an environment friendly and clean
source of energy as it does not produce any of the green house gases during combustion [Wang et al 2014;
Jiang et al 2014]. Also it is having high energy content (142 kJ/g) which is 2.75 times higher than the fossil
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ARTICLE INFO ABSTRACT

Keywords: Arsenic (As) is a toxic metalloid which pollutes soil and water, and negatively affects the growth
Antioxidative enzymes and development of plants at different levels. This study investigated the effects of As-resistant
Arsenic and plant growth promoting (PGP) bacterial consortia on the germination and growth attri-
Bacterial CO“_SO"ﬁa butes of two cultivars (Swarna and MTU 1010) of rice (Oryza sativa L.) under As-flooded envi-
Gene expression ronment. The consortium consisted of five bacterial strains; Bacillus nealsonii strain ARP2,

Oxidative stress

. Pseudomonas nitritireducens strain ARP3, Exiguobacterium aestuarii strain ARRP3, Bacillus tequi-
Plant growth promotion

lensis strain ART2 and Microbacterium paraoxydans strain ADT5, which were isolated from
different regions of Chhattisgarh, India. Soils inoculated with the bacterial consortia and sup-
plemented with As(V)/As(III) were used to grow rice seeds under in vitro conditions. The results
ascertained that the seedlings inoculated with the bacterial consortia grew well even in the
presence of As, which was marked by increased shoot and root length, biomass, and total chlo-
rophyll content. Further, inoculation of bacterial consortia reduced the oxidative stress to a
significant level by up-regulating the expressions of protective genes encoding antioxidant en-
zymes. This consortium could decrease the As accumulation in plants upon successful coloniza-
tion in the rhizosphere, suggesting possible exploitation of it for enhanced growth of plants and in
the remediation of As-contaminated soils.

1. Introduction

Arsenic (As) is a toxic and non-essential metalloid for plants, leading to different phytotoxic effects (Yoon et al., 2015). It exists
primarily as inorganic arsenate [As(V)] and/or arsenite [As(II[)], which are the dominant species in soil environments, and their
chemical behaviour is heavily influenced by the striking redox reactions of soil (Ascar et al., 2008). Although arsenic occurs naturally
in the environment, irrigation with As-contaminated water has increased the risk of this metalloid being transferred and accumulating
in subsequent food chains (Jablonska-Czapla et al., 2020). It is a potent carcinogen and mutagen, which raises potential hazard and
concern for both public health and the environment (Kapaj et al., 2006). Having similarity with phosphate (PO3 %), As(V) easily enters
into the plant cell via high-affinity phosphate transporters, while As(III) is incorporated by aquaporin channels (Allevato et al., 2019).
Both these result in severe toxicity, which is marked by the disturbances in various physiological and biochemical processes and
genetic stability (Talukdar, 2011).

* Corresponding author.
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1. Introduction

In the last decade, researchers have reported that various parti-
cles directed into biological fluids are inevitably and immediately

School af Studies 1 Chemustry, Pt Kavishankar Shukla Untversity, Raipur-492010,
Chhattisgark, ndia. E-mail: kallotkghoshhgmanl com, Tel: +91-94252 16204

1 Electromic

supplementary
hups:idotorg 10,10 39/d2ay 01088y

miethods jor the guannfication of bwemolecules, environmental
contaminants and pollutants i real sumples

This journal ib

information (ES1)

ne Kuyal 500wt

Selective detection of tartaric acid using amino acid
interlinked silver nanoparticles as a colorimetric
probet

Sushama Sahu and Kallol K Ghosh®

A variely ol biomolecules wath different functional groups play crifical roles in almesr gl The processes
occumng in iving cells. Interacton of metaic nanaparticies (NPs) with vanaus momaoler iss generates
a layer of moiecules on ther surface and this biormalecular rich layer farmed on the NP surface 5
described as a ‘biomolecular corona’. The physicochemical properties of the NP5 including size
adeorption affinity, and charge on the particles surfaces are the maor factors nfluencing the
charactenstics of this corona. The formation of various hiomolecular corona has bean studiad wall
whereas the amino acid corona is relatively new by exploring their statility. In the prasant study s novel
formation of an amino acid corona with a fundamental interaction mechanism for a selective detection
procedure using a colonmelnc platform has been proposed Mermn, armino acid-coated abver NP
(AgNPs) have been used as a templale with spectroscopic (steady state UV-Vis, FTIR) and maging (Hi

TEM, DLS) techmiques. Our findings demonstrated that armang different amino acid cornas, qlutathions
GSH] stabilized AgNPs show a rapid reaclion with tartaric acid. The extent and thermodynarics of the
formed complex between the GSH/AgNPs and lartaric acid have aiso been studied and "M suggested
that the complex formed is spontaneous and energy releasing in nature

(>0.5 min) covered by different biomolecules, including proteins,
peptides, enzymes or amino acids, and these form a “corona® on
the surface of the particles. The protein corona was first found by
Dawson and co-workers.'"* Here, the proteing are shown to be
associated with the nanoparticles (NPs) and they parucipate in
the formation of a “biomolecular corona” found by Monopoli
et al.** The formation of this type of corona results in a change ot

available.  see  the NP surfaces with an increase in cher diameter *’ The
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based colorimetric strategies for the detection of
different substances and SARS-CoV-2: a
comprehensive review

Sushama Sahu, Srishti Sharma, Ramsingh Kurrey and Kallol K. Ghosh o+

Nanoparticle (NP)-based colorimetric methods are extensively used for the rapid detection of
enviranmental contaminants, different substances and SARS-CoV-2 in various fields such as environmental
science, virology, pollution research, and the food industry, as well as biomedicine. Colorimetric sensors
exhibit high sensitivity and selectivity, are easy to handle, portable, safe for screening purposes and can be
visualized by the naked eye. Herein, the colanimetric sensing approaches of the two most commonly used
metailic NPs, i.e., gold (Au) and silver (Ag), and their physicochemical methods are discussed, as metallic
NPs show good efficiency due to their unique optical and chemical properties. This review summarizes the
progress on colorimetric sensors based on metallic NPs as sensors and their applications, elucidating the
utility and superior features of metallic-NP-based colorimetric assay for the detection of different
environmental contaminants, biomolecules and SARS-CoV-2 in the environmental as well as human
biological samples. An outlook with respect to the trends and future development of the proposed sensors
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This review summ

S&R&cavh in the environment as well as human biological samples. Herein, a series of fabrication methods for colori
contrast to conventional technigues, nanomaterial-based colarimetric sensors exhibit :
onsite detection. Such nanasensors are cost-effective and show upgraded performance compared with ather samples,

 on gold (Au) and silver (Ag) nanoparticle (NP}-based colorimetric assays for the detection

i

\oE different substances and
metric sensors are discussed: In
ly higher sensitivity, and allow .
and play a prominent role in a wide
nininal toxicity and biocampatibility, hence attribuiting

d selectivity and P

range of analytical appliratio'n.s‘ Additionally, the synthesized ‘metallic NPs show better stability, m

them with superior properties compared to other sensors, Among different types of coiaﬁm_e{_

biosensors have received tremendous attendon due to their guick response an
ocessing, driving this field toward 'a_mmnd-of ‘Au and Ag NPs-based probes, The fabrication :

techuologies is also of great mteresr to researchers, Thus, this method may deliver a bright

approachable eolorimetric prabes with “non-aggregation” pr
of hand-held devices, digital imaging software and point-of-care

future for Au and Ag NPs-based colorimetric prabes. -

1. Introduction

The detection of environmental contaminants and severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
related to various fields, either from environmental or
biological samples, has been possible due to the unique and
superior properties of nanomaterials (NMs), Many research
studies have reported a wide range of applications for
nanostructures in  developing detection  systems  for
environmental contaminant and SARS-CoV-2, with the
challenges faced.””* NMs exhibit high surface reactivity, high

.‘-‘rh.ut;-’ u_f; Studies i.n Chemistry, PL. Ravishankar Shukla University, Raipur-492 010
Chhattisgarh, india. E-mail: kallolkghosh@gmail.com; Tel: +91 94252 16204

This journal is @ The Royal Society of Chemistry 2022

ric-based assays employed for surface modification, N‘Hm’sqd o
d high specificity. The future scope of this field is to develop ‘more

surface area, strong adsorption capacity, and high catalytic
efficiency." A variety of NMs have been used to design
efficient sensors for the detection of target species, such as
metal and metal oxide nanoparticles (NPs), carbon-based
NMs (as polymeric NMs) and silicon. The size-dependent
properties, reactivity, large surface-to-volume ratio (8/N) and
their high degree of functionalization leads to nanosensors
with excellent sensitivity and selectivity.>® Aside from
different properties, functionalization is another significant
factor, using a variety of organic ligands via covalent bond
formation, that improves the responses of NPs toward the
detection of environmental toxicants and SARS-CoV-2.*

Among the various NPs, the advantageous properties of

gold (Au) and silver (Ag) NPs, such as unique optical,
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ABSTRACT
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Fluorescence

Quinolinium surfactants possessing pyridinium rings have a wide range of biological applications due to its antimi-
crobial activity. In this study, we have used quinolinium based surfactant series i.e.1-alkylquinolinium bromide
and 6-hydroxy-1-alkylquinolinium-bromide. The physicochemical behavior of quinolinium based surfactant have
been carried out by various techniques viz, conduetivity, surface tension and fluorescence measurements in aque-
ous and 10% (v/v) methanol at 300K.The critical micelle concentration (CMC) values found from conductivity,
surface tension and fluorescence are in good agreement of a surfactant in aqueous and 10% (v/v) methanol. The

Surface tension

CMC value of 1-alkyquinolinium-bromide series is higher than its derivative series (6-hydroxy-1-alkyquinolinium-

bromide). The values of I, increases with increases chain length of the both the quinolinium surfactants, as
well as A_;, values increases with increasing chain length of surfactants.

1. . Introduction

Self-organized assemblies have enormous prospective applications
owing to their amphiphilic character [1-7]. The physicochemical prop-
erties of surfactant are of paramount importance for its applications [f—
11]. Cationic surfactants are of great interest both for scientific commu-
nity and chemical fields, because of their interesting properties, which
can be potentially applied in chemical industries, Its advent has greatly
broadened the perspective of interfacial sciences [12-14]. Apart from its
biological significance being a cationic species, quinolinium compounds
have characteristic properties [ 15-18). This created its own importance
as corrosion inhibitors and in emulsion polymerization, textile engineer-
ing etc [19-20]. Attributing to the excellent antimicrobial properties
these surfactants are generally used as bactericide in various systems
[21]. Quinolinium surfactants have the ability to x-stack among them-
selves that finds interest in supramolecular chemistry and in biology
[22-25|. Quinolinium compounds acts as an important probe for the
sensing of halides as well as have medicinal importance [26-28]. The
electronic states and luminescence properties of quinolinium surfactants
and their derivatives have been investigated [29-30].

* Corresponding author,
E-mail address: birendrajangde@@gmail.com (B. Kumar).
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The characteristic properties of cationic quinolinium surfactants
with aqua-solvent media make it a very interesting topic of research.
Micellization behavior of n-quinolinium surfactants have been not well
studied in aqua-solvent media. Herein, we have used methanol and wa-
ter for determination of micellization behavior of n-quinolinium surfac-
tants by different methods. Methanol plays a significant role in numer-
ous chemical processing applications, fundamentally interesting both
from a practical and theoretical perspective [31]. Methanol ~water sys-
tem possesses remarkable interactions, which may affect self-assembly
of surfactant [32], Methanol is added in water, it breaks water structure
then decrease in dielectric constant and increase in viscosity [33]. The
physical properties of methanol such as density, viscosity coefficient and
dielectric constant have investigated [34].

A number of researchers have been focused to synthesis of quinolin-
ium based surfactants [35]. Marek et al. [36] prepared the quaternary
quinolinium surface active agents possessing different alkyl chain length
i.e. series of Cg to Cyy. Research group successfully developed an HPLC
method for the successful distinction of all prepared long chain quino-
linium derivatives and members of series.

Lava et al. [37] synthesized ionic liquid crystals based on quino-
linium and isoquinolinium salts by quarternization of quinoline and
isoquinoline. Investigations have been done on introducing the alkyl

Received 18 June 2022; Received in revised form 17 September 2022; Accepted 4 October 2022
2667-3126/© 2022 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
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Facile and scalable synthesis of un-doped, doped
and co-doped graphene quantum dots:

a comparative study on their impact for
environmental applicationst
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Reena Suryawanshi, Ramsingh Kurrey, Sushama Sahu and Kallol K. Ghosh®*

Inrecent years, graphene quantum dots (GQDs) received huge attention due to their unigue properties and
potential applicability in different area. Here, we report simple and facile method for the synthesis of GQDs
and their functionalization by doping and co-doping using different heteroatom under the optimized
conditions. The doping and co-doping of GQDs using boron and nitrogen have been confirmed by FTIR
and TEM. The UV-visible and fluorescence techniques have been used to study the optical properties
and stability of functionalized GQDs. Further, the screening for enhancement of quantum yields of all
GQDs were performed with fluorescence and UV-visible spectra under the optimized conditions. The
average QY was obtained as 16.0%, 83.6%, 18.2% and 29.6% for GQDs, B-GQDs, N-GQDs and B.N-
GQDs, respectively. The sensor was used to determine paraoxon in water samples. The LOD was
observed to be 1.0 x 10 * M with linearity range of 0.001 to 0.1 M. The RSD was calculated for the
developed B,N-GQDs based sensor and observed to be 2.99% with the regression coefficient as 0.997.
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1. Introduction

Graphene quantum dots (GQDs) are new emerging members of
the luminescent carbon family.”* These are crystalline semi-
conductors prepared using graphene and single or 4-5 layered
zero-dimensional graphene sheets with a diameter <20 nm of
the exciton Bohr radius. GQDs exhibit remarkable physico-
chemical, electronic and optical (photoluminescence (PL) and
electrochemiluminescence (ECL)) properties with good photo-
stability. GQDs also exhibit multicolour emission, biocompati-
bility and chemical inertness derived from the quantum
confinement and edge effects.** Thus, GQDs are desirable
candidates for tremendous applications, including biosensing,
bioimaging, optical sensing, photocatalysis, optoelectronics,
etc.™ Naik et al * studied the effect of pH on GQDs by developing
a molecular scale rapid synthetic method for GQDs using citric
acid as a carbon precursor. Li ef al* developed sulphur and
nitrogen co-doped GQD-assisted chemiluminescence for the
sensitive detection of tryptophan and mercury in human
plasma and water samples. Zhao et al® synthesized oxygen-
enriched N-GQDs via a green synthetic method and reported

School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur-492010,
Chhattisgarh, India. E-mail: kallolkghosh@gmaill.com
(ESI)
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All the doped, co-doped and un-doped GGDs possess remarkable properties as a fluorescent probe.

their advantages in pH-sensitive photoluminescence and
mercury detection.

Recently, graphene and graphene-based materials have
gained wide attention owing to various applications.® Doping
and co-doping of GQDs with various heteroatoms, such as
boron, sulphur, nitrogen, fluorine, chlorine, bromine, iodine,
potassium and selenium, and co-dopants have proven to be
effective approaches to modulate their intrinsic electronic,
luminescence and reactive properties.'™ Yu et al.* studied
functionalized GQDs via electrochemical exfoliation of carbon
fibers for the detection of suifide ions. Herein, GQDs show
fascinating properties and size-dependent optical properties as
an environmentally friendly system.

Huang et al** developed a highly fluorescent nanoprobe
carbon dot-desferrioxamine B (CD-DB) via the conjugate
connection of CDs and desferrioxamine B for the detection of
iron ions. The determination of the fluctuation of ascorbic acid
induced by hypoxia in cells and in vivo system. The nanoprobe
exhibited excellent sensitivity and selectivity for the detection of
Fe’” and AA. Since a decade, many researchers have reported
the syi'lthesis and functionalization methods of graphene based
materials to enhance their application in various fields. The
highly fluorescent behaviour of graphene-based materials has
gained increasing attention.”*'* GQDs were synthesized by the
use of citric acid as a precursor and then characterized by
fluorescence and UV-visible spectroscopic techniques. Further-
more, graphene was used as sensor for sensitive and selective

RSC Adv, 2023,13, 70-119 | 701
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Abstract: The solubilization capacity of a series of sustainable phenylalanine-derived surface-active
ionic liquids (SAILs) was evaluated towards polycyclic aromatic hydrocarbons—naphthalene, an-
thracene and pyrene. The key physico-chemical parameters of the studied systems (critical micelle
concentration, spectral properties, solubilization parameters) were determined, analyzed and com-
pared with conventional cationic surfactant, CTABr. For all studied PAH solubilization capacity
increases with extension of alkyl chain length of PyPheOC,, SAILs reaching the values comparable
to CTABr for SAILs with n = 10-12. A remarkable advantage of the phenylalanine-derived SAILs
PyPheOC, and PyPheNHC,, is a possibility to cleave enzymatically ester and/or amide bonds under
mild conditions, to separate polycyclic aromatic hydrocarbons in situ. A series of immobilized en-
zymes was tested to determine the most suitable candidates for tunable decomposition of SAILs. The

check for
P Soautay decomposition pathway could be adjusted depending on the choice of the enzyme system, reaction
Citation: Kapitanov, LV; Sudheer, conditions, and selection of SAILs type. The evaluated systems can provide selective cleavage of the
SM,; Yadhy, 1. Ghash KX ester and amide bond and help to choose the optimal decomposition method of SAILs for enzymatic
Gasher_gm‘j' e Gl_jp b recycling of SAILs transformation products or as a pretreatment towards biological mineralization.
ey X S The concept of a possible practical application of studied systems for PAHs solubilization/ separation

Phenylalanine-Derived SAILs for

> i i tainability and chemistry approach.
Solubilization of Polycyclic Aromatic was also discussed focusmg on sustaina ty a green Y app
Hydrocarbons. Molecules 2023, 28,
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Keywords: surface-active ionic liquids (SAILs); enzymatic decomposition; biodegradability; sustainability;
solubilization; polycyclic aromatic hydrocarbons (PAHs)
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desirable than conventional volatile solvents in many physical and chemical processes,
often referred as “green” solvents [6]. They can be of natural origin and be prepared
by a “benign by design” approach [5,7]. Designing ILs that lead to a reduction in the
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ABSTRACT

Heavy metals are a group of metals and metalloids that have relatively high density and are toxic even at ppb
levels. The excess intake of heavy metals in human bodies though the environment may cause various humans
health problems. Analytical approaches of some selected toxic heavy metals in the envi t and their socio-
environmental impacts are discussed in this review. In this present investigation, we have also discussed the
design and development of nanomaterials for the detection of metal jons along with kinetic approaches. The
isolation or pre-concentration and determination of heavy metals from complex matrices become challenging for

analytical chemists and researchers. The fundamentals on sample preparation and analysis of some selected
heavy metals employing different analytical tools for qualitative and quantitative determination of these pol-
lutants in real samples are also discussed. In addition, this compiled work enhanced our knowledge in learning
about pathway mechanisms and the degree of their risk assessment.

1. Introduction

The heavy metals are considered to be one of the main sources of the
pollutants in the environment, since they have significant toxic effect on
its ecological and measurable quantities [1]. The metals having high
densities, atomic weights, or atomic numbers are called heavy metals,
and they are naturally present in environmental and biological samples
in different composition of origins [2]. Any metallic chemical element
with a relatively high density that is dangerous or poisonous at low
concentrations is classified as heavy metal. Some heavy metals such as
mercury (Hg), cadmium (Cd), arsenic (As), chromium (Cr), thallium
(Tl), iron (Fe), copper (Cu), cobalt (Co), vanadium (V), zinc (Zn),
manganese (Mn), nickel (Ni), and lead (Pb) are very essential as nutri-
ents for biochemicals and physiologicals functioning [3--5]. Main sour-
ces for heavy melals as environmental pollutants are industrial and
agriculture waste, mining, tailing, occupational exposure and paints etc
[6]. On the other hand some heavy metals are highly toxic due to their
extensive use and widespread distribution in the environment [7,8]. The
permissible limits of heavy metals have been reported by World Health
Organization (WHO) and Environmental Protection Agency (EPA) etc to

K Corres[:ondhg author.
** Corresponding author.
E-mail addresses: ramsinghkurrey@gmail.com (R. Kurrey),
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set discharge levels of environmental pollutants into the atmosphere [9].
The permissible limits has been set by different" organizations/agencies
in the ranged of 10-250 mg/L. If the heavy metal cross their permissible
limits may causes various human health problems such lungs, kidney
and liver damage, heart attack and disturbing nervous system [10]. A
Permissible limit set of different regulatory agencies for heavy metals
are shown in Table 1.

Majorities of the authors have been reported that the heavy metals
are easily absorbed onto biological samples due to the various chemical
and physical phenomenons’ [11]. In addition, industrial and agriculture
waste, mining, tailing, occupational exposure and paints waste con-
taining large amount of heavy metal are release into the environment.
Heavy metals are ubiquitous distributed non-biodegradable chemical
substances that lead to a greater risk to human health by its accumula-
tion in the human body through different ways such as air, beverages,
vehicle emissions, batteries, food chain, and industrial activities in
which water plays a key role [12-15]. The excess intake of heavy metals
though the others human activities may cause various human health
problems such as cardiovascular diseases, cancer mortality, neurological
disorders [16]. These are increase the environmental concentration of

drsinhaddd@ygmail.com (D. Sinha).
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Biophenols (BPs) are one of the natural phytochemical products, found majorly in fruits, cereals, vegetables and
beverages. BPs has gotten a lot of press in recent years due to their abundance in nature as well as biological
activities. Furthermore, they are potential targets for food and pharmaceutical industries. Many extraction
techniques are presented in this paper. Among all the techniques presented in this paper, pressing and solvent
extraction methods are considered as traditional techniques while supercritical fluid extraction, solid phase
microextraction, microwave assisted extraction, and Enzyme assisted extraction are considered as advanced
techniques. The fundamentals on analysis of BPs employing different analytical instrumental techniques for
qualitative and quantitative determination in environmental samples are also discussed. Only a few specific
polyphenolic chemicals have had their safety and health claims formally sanctioned, therefore recent interna-
tional regulatory Jaws are examined. In addition to the health claims and marketing of polyphenols as a func-
tional food, the effects of food processing on polyphenol bi ilability are investigated. A number of
investigational agents or polyphenol-rich content like HQC/QC and honey, from photochemistry are being also
explored for recent antiviral treatment of COVID-19 and their treatment strategies, The day-by-day advancement
in the analytical methodologies for BPs detection provides the platform to find out the health favorable com-
ponents. This review focuses on the various extraction techniques, structure identification of plant extracts and
quantification of BPs.

Revwords;

Eiophenols

Phytochemical study

Sources, analytical methodologies
Problem and challenges

or aggression by pathogens. In food, polyphenols may possibly
contribute to the flavor, color, acidity, bitterness, odor and oxidative
stability [2]. BPs which are found everywhere in plant-based foods,
include a gamut of molecules which contain an aromatic ring along with
one or more hydroxyl groups on it [3]. Regular intake of phenolic group-
based products may help in reducing the incidence of cardiovascular
disease, colon cancer, liver disorders, obesity, diabetes etc. These have

Introduction

It was once said, “"you are what you eat’ and “let food be the med-
icine and medicine be the food". Although these were said years ago, but
they still sustain their core meanings. It is noteworthy and widely
accepted fact that a healthy diet and better health are closely related [1].
Phytochemicals refer to the plant chemicals which are non-essential

nutrients which play essential defensive properties against diseases. It
is believed that these chemicals are produced by the plants to protect
themselves. However, according to the recent studies, these chemicals
can also protect humans against diseases. Biophenols (BPs) are one of
the natural phytachemical products, found majorly in fruits, cereals,
vegetables and beverages. Researchers have studied many health ben-
efits of several phenolic rich fruits and vegetables ete. Phenols are
basically secondary metabolites of the plants. Secondary metabolite
components generally participate in defense systems against radiation

* Correspending author.
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been discussed by many researchers [1] (see Table 1)

The advantages of BPs include their accessibility and low toxicity
while low bioavailability and swift metabolism are their disadvantages
[4,5]. It is an interesting fact that the number of literature citations on
BP has grown logarithmically in all journals [3]. In the last few decades,
compounds from natural sources have proved out to be of potential use
in the pharmaceutical as well as others industries and are now being
used for the design and development of new pharmacological drugs [4].
Various surveys have been done on BPs, covering many literatures gver

2211-7156/@ 2022 The Author(s). Published by Elsevier B.V, This is an open access article under the CC BY-NC-ND license (hLtp:f,fl:realivecommons.nrg/licenses.fby-
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Keywords: We report a novel UV-Vis spectrophotometry combined with micro Soxhlet extraction method for the detection

Silver nanoparticles of CPS pesticide in fruits and vegetables based on alpha-cyclodextrin capped silver nanoparticles (AgNPs/a-CD).

Alpha-cyclodextrin Recently, CPS pesticide has been used as a disinfectant in post-harvesting agriculture to prevent or inhibition of

'é:;"m’b.i: ’Pec{r_oj.’:ommew recent outbreaks (COVID-19) with pathogens contamination resulting in an increased concentration of pesticides
orpynifos pesticide p iy 2 3 7 3

Fruits and vegetables samples in the environment. Therefore, we developed an AgNPs/a-CD as a chemical sensor for the detection of CPS

loaded on agricultural products. The sensing mechanism for the detection of CPS pesticide is based on the change
in color of the AgNPs/a-CD from yellow to red followed by the redshift of the LSPR absorption band (410,570

nm) in the UV-Vis region after the addition of the analyte into the
band shifting of AgNPs are observed onl y in CPS pesticides due to th

NPs solution, The changes of color and LSPR
¢ H-bonding and non-covalent interactions of

oxygen moieties with AgNPs/a-CD, Limit of detection (LOD) and limit of guantification (LOQ) in the region of

4.0 and 13.0 ngmL™" have been achieved for CPS pesticide using A
the potential for this sensor for the use CPS pesticide analysis at trace levels,

* Corresponding authors.
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gNPs/a-CD, respectively. These data establish
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Abstract: The present work reported a novel strategy to construct supported cationic-polystyrene-
resin-bound silver nanocompaosites for enhanced catalytic reduction of 4-nitrophenol in an aqueous
medium. The Fourier transform infrared spectroscopy (FTIR) was used as a model instrument for the
study of catalytic reduction of 4-nitrophenol using cationic-polystyrene-resin-bound silver nanocom-
posite materials. The mechanism is based on the reduction of 4-nitrophenol to 4-aminophenol due
to the electron transfer process that occurred between donor borchydride (BH; ™) and acceptor
4-nitrophenol. The polystyrene resin provides support and surface area to increase the catalytic
activity of silver nanoparticles. The diffused reflectance-Fourier transform infrared spectroscopy
revealed the binding of silver particles onto the surface of cationic polystyrene resin beads. Further-
more, the catalyst was easily separated by the filtration and drying process and was able to reuse. A
quantitative analysis of this work has also been performed. The linearity range, the limit of detection,
and the limit of quantification obtained for the present method were 0.1 x 107 to 1.0M, 0.6 M, and
2.1 M, respectively. Moreover, a good catalytic efficiency was found to be 96.8%. The advantages of
the current method are its simplicity, sensitivity, rapidity, low cost, ease of preparation, and excellent
catalytic efficiency to reduce 4-nitrophenol from an aqueous solution.

Keywords: nitro-aromatic compound; composite materials; CR-AgNCs; catalysis; FTIR

1. Introduction

The nitro-aromatic compounds (NAC) are important primary resources for fabricating
different types of industrial chemicals, dyes, insecticides, fungicides, pharmaceuticals, and
volatile products. The NAC mainly includes nitrophenol and nitrobenzene constituents,
which have toxic and perilous properties [1]. The exposure of nitrophenol compounds to
environmental parts may cause different types of health problems. According to the US En-
vironmental Protection Agency, nitrophenol has been considered one priority pollutant [2,3].
It causes eye irritation, nausea, headaches, tiredness, and cyanosis in humans [3,4]. Many
techniques, such as degradation, adsorption, electrochemical cure, etc., have been proposed
regarding its removal from aquatic resources [4,5]. On the other hand, the shortcomings
of these conventional managements include high cost, strict operating conditions, slow
degradation rate, and efficiency can remarkably slow down their applications on a large
scale [4,5]. The nitrophenol conversion or reduction product aminophenol has an essential
role in manufacturing palliatives, antipyretics, and different cosmetic products [3,6]. There-
fore, the current reduction methods of hydrogenating reduction may be eye-catching for
researchers in several fields because it is necessary to convert the pollutants to renewable
and reliable resources.

In the past few years, nanotechnology has received enormous attention due to its sev-
eral potential applications [7]. Further, recent studies of composite materials fabrication and

Chemistry 2022, 4, 1757-1774. https:/ /doi.org/10.3390/ chemistry4040114
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ABSTRACT

Keywords:

Graphene

Adsorption

Doping

Methylene blue and removal

N, § co-doped graphene (NSG) has been synthesized by using graphene oxide, cyanamide and sodium sulphide
as a source of G, N and § respectively. Due to its excellent electronic properties and stability, NSG has been used
as an adsorbent for methylene blue (MB) removal from aqueous solution. Adsorption efficiencies of Graphene,
N-doped graphene, S-doped graphene and NSG were compared during the study and it was found that NSG
was the most efficient material for the adsorption of MB. The study was carried out in the UV-visible region by
observing the changes in absorbance. NSG has excellent properties to adsorb the MB dye with a removal efficiency
of 93.76:+0.2%. Additionally, desorption studies were also carried out using 0.1 M cetylpyridinium chloride as
cationic surfactant and the desorption% was found to be 50.28:+0.1%, signifying its reusability as an adsorbent.
This indicates that NSG opens a new window for the design of heteroatom-doped carbon material as well as
its application in the adsorption studies. Accordingly, the synth d material will be employed for wastewater
treatment as a reusable adsorbent of MB in the near future with high efficiency and appreciable stability. In
addition, the material has several other future applications such as electrode material for supercapacitor battery,

sensor, adsorbent for metal ions and biomolecules, etc.

1. Introduction

In the recent past, heteroatom (N, P, B and S) doping on graphene
and its budding application opportunities have attained great attention.
It is noteworthy that chemical doping helps to modify the properties of
graphene and unlocks various potential features that have widespread
applications like water purification, energy storage, biomarker, catalyst
and many more, It is seen that in the case of undoped graphene, the an-
tibonding (#*) and bonding (x) orbitals (which make up its conduction
and valence bands respectively) are degenerate, Furthermare, it is re-
markable that supreme, undoped graphene is chemically inert in nature.
This is because, its delocalized r system tightly binds and passivates its
unpzired electrons, which hinder its certain properties like reactivity
and absorptivity. Providentially, doping on graphene with heteroatoms
can confer it with plentiful active sites. In addition, its adaptable na-
ture allows it to be used as a part of composite materials since chemical
modifications facilitate favourable adjustment of its surface properties
[1-3]. The dopant atoms exert local chemical changes in the conven-

* Corresponding authors.

tional structure of graphene, thereby, improving its electrical and ther-
mal conductivities and also its charge carrier densities. These chemical
treatments eventually cause various structural defects and the formation
of new functional groups on graphene. Hence, doping on graphene with
heteroatoms has eventually opened up new opportunities in the field of
dye removal and various other fields [4-6].

However, it is worth mentioning that if pure catalysts are employed
for the decomposition of such stubborn dyes, then it would require a
longer reaction time and larger reactor volume to achieve an accept-
able amount of adsorption, Therefore, doping can be employed as an
efficient alternative approach to enhance the catalytic property of cata-
lysts and modulate their optical and other properties [7,8]. Among var-
ious heteroatoms, nitrogen and sulphur are two of the most commonly
used dopants in the case of graphene and its derived materials due the
presence of active lone pair of electrons in nitrogen and sulphur [9].

Methylene blue (MB), which is also known as methylthioninium
chloride, is a synthetic basic dye. It is an organic chloride salt that has
3,7-bis(dimethylamino)phenothiazine-5-ium as the counter ion (Fig. 1).

E-mail addresses: ikarbhal@gmail.com (L Karbhal), debmanas@yahoo.com (M.K. Deb),
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Recognition of malathion pesticides in agricultural samples by using a-CD
functionalized gold nanoparticles as a colorimetric sensor
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ARTICLE INFO ABSTRACT

Herein, a rapid, precise alpha-cyclodextrin (x-CD) based gold nanoparticles (AuNPs) for selective detection of

malathion pesticides has been reported. These are organophosphorus pesticides (OPPs), that can cause a

neurological disease by inhibiting the activity of acetylcholinesterase (AChE). It is important to exploit & quick

and sensitive approach for monitoring OPPs. Hence in the present work, a colorimetric assay for the detection of

malathion has been developed as a model of OPPs from the environmental sample matrices. The physical and

chemical properties of synthesized alpha-cyclodextrin stabilized gold nanoparticles (AuNPs/a-CD) were studied

with various characterization techniques, including UV-visible spectroscopy, TEM, DLS and FTIR. The designed

sensing system displayed linearity in the broad range of malathion concentrations, 10-600 ng mL~! with a limit
of detection and the limit of quantification values 4.03 ng mL~1 and 12.96 ng mL™!, respectively. The application
of the designed chemical sensor was extended to the malathion pesticide determination in real samples such as
vegetables, which resulted in almost 100% recovery rates in all the spiked samples. Thus, due to these advan-
tages, the present study established a selective, facile and sensitive colorimetric platform for the direct detection
of malathion within a very short time (5 min) with a low detection limit. The practicality of the constructed
platform was further executed by the detection of the pesticide in vegetable samples.

Handling Editor: A Campigli

Keywords:

Malathion

Colorimetric detection
Plasmonic nanoparticles
AuNPs/u-CD
Agricultural samples

degradation of acetylcholine [5). The accumulation of acetylcholine
may cause the failure of organs [6]. To confirm foodstuffs® safety,
maximum residue limits (MRLs) of the pesticides have also been estab-
lished. In this framework, the European Commission (EC) has estab-
lished a general MRL of 0.01 mg/kg for pesticides in food, and also MRL
is recognized for malathion 1 mg/kg by FAO in the fruits [7]. Conse-
quently, there is a need to develop a sensitive method for the detection

of OPPs.

1. Introduction

Malathion is an organophosphate pesticide (OPPs) commonly used
in agriculture to control boll weevils and fruit flies. This pesticide is
classified as Class 11I (moderately toxic) by the Environmental Protection
Agency (EPA), with evidence of carcinogenicity. The maximum residue
limit (MRL) for this pesticide in foods has been set at 8 mg L~! by the

Food and Drug Administration [1]. OPPs are widely applied to improve
agricultural products due to their effectiveness against pests destroying
crops [2,3]. However, the improper use of OPPs may cause various
environmental pollution, such as water and soil, which further lead to
food safety issues. According to the World Health Organization (WHO)
reports, approximately 1.5 billion children are suffering from diarrhea
as a result of taking contaminated food per year, which directly results in
llion deaths [4]. The toxicity of pesticides is directly
proportional to their ability to inhibit the enzymatic activity of acetyl-
cholinesterase (AChE). AChE is an important enzyme for the nervous
system and it plays a very important role in the decomposition or

more than 3 mi
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The conventional analytical methods for the determination of mal-
athion like enzyme-linked immune sorbent assay (ELISA) [8),
surface-enhanced Raman scattering (SERS) technique [9], gas chroma-
tography (GC) [10], colorimetric detection method and molecular
imprinting technique [11,12] that have been applied for the determi-
nation of pesticides from the environmental samples. All these analytical
techniques require sample pre-treatments, and are time-consuming,
complicated and expensive to implement. Currently, because of the
ease of use, the ability to perform on-site analysis, and to provide
naked-eye visual detection, the colorimetric method has been found as a

: Received in revised form 30 March 2023; Accepted 3 April 2023
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Abstract Toxic gaseous Organic air pollutants such
as benzene, toluene, ethylbenzene, and xylene iso-
mers (m, p. and 0-X) (BTEX) are considered hazard-
ous due to its adverse impacts on human health and
on climate change. This review identifies the major
research questions addressed so far and the research
gap in research articles, published between 2001
and 2022. focusing on the ambient BTEX concen-
wrations in different locations in India along with its
sources, ozone formation potential (OFP), and associ-
ated health risks. The ambient levels of BTEX were
also compared with those of other Asian countries.
A comparison of ambient BTEX levels with different
microenvironments in India is also presented. BTEX
concentrations were found in the range of 30.95 to
31718 pg m~ and multi-fold higher in urban envi-
ronments than those measured in the rural air. In most

Supplementary Information The online version
contains supplementary material available at https://doi.
org/10.1007/s1 1270-022-05863-8.
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reported studies, the order of occurrence of BTEX
compounds Wwas toluene > benzene > xylene is0-
mers > ethylbenzene and winter had higher concentra-
tions than in other seasons, including summer. As far
as BTEX levels in classified areas of urban environ-
ments are concerned, traffic locations have shown the
highest BTEX concentrations, followed by residen-
tial, commercial, and industrial locations. OFP indi-
cated that xylene isomers and toluene contributed t0
ozone formation. The major gaps in reported studies
on BTEX measurement are (1) source apportionment;
(2) impact on lower tropospheric chemistry, hurman
health, and climate change; and 3) removal tech-
niques from air.

Keywords BTEX: Ozone formation potential
(OFP) - Volatile organic compound (VOCs)
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ABSTRACT: This study inspects the concentrations of fine
particulate matter (PM,¢) mass and carbonaceous species,
including organic carbon (OC) and elemental carbon (EC), as
well as their thermal fractions in the Indian Himalayan glacier
region at the western Himalayan region (WHR; Thajiwas glacier,
2799 m asl), central Himalayan region (CHR; Gomukh glacier,
3415 m asl), and eastern Himalayan region (EHR; Zemu glacier,
2700 m asl) sites, throughout the summer and winter periods of
2019-2020. Ambient PM,  samples were collected on quartz fiber
filters using a low-volume sampler, followed by carbon (OC and
EC) quantification using the IMPROVE_A thermal/optical
reflectance methodology. Different seasonal variations in PM,
and carbonaceous species levels were found at all three sites - i

investigated. Averaged PM, ¢ mass ranged 55—87 ug m™> with a mean of $5.45 + 16.30 yg m™> at WHR, 86.80 + 35.73 g m™ at
CHR, and 72.61 + 24.45 ug m~* at EHR. Among the eight carbon fractions, high-temperature OC4 (evolved at 580 °C in the
helium atmosphere) was the most prevalent carbon fraction, followed by low-temperature OC2 (280 °C) and EC1 (580 °C at 2%
oxygen and 98% helium). Char-EC representing incomplete combustion contributed to 56, 67, and 53% of total EC, whereas soot-
EC contributed to 38, 26, and 43% of total EC in WHR, CHR, and EHR, respectively. The measured OC/EC ratios imply the
presence of secondary organic carbon, whereas char-EC/soot-EC ratios suggested that biomass burning could be the predominant
source of carbon at CHR, whereas coal combustion and vehicular emission might be dominant sources at WHR and EHR sites.

eusupiwi i

[mp—y

KEYWORDS: PM,, Himalayan glacier aerosol, carbonaceous matters, char-EC and soot-EC, secondary organic aerosol, biomass burning

1. INTRODUCTION Numerous studies have suggested that long-range transport of
Carbonaceous aerosols, including organic and elemental pollutants from the Indo-Gangetic plain to the Himalayan
carbon, are important components of suspended particulate region during premonsoon is the vital factor.'*' In addition,
matter (PM), especially in the respirable fraction with local sources from low lands of the Himalayan region also
aerodynamic diameters less than 2.5 um(PM,s)." These contribute to air pollution.'” Most of studies were conducted
carbonaceous aerosols work as climate forcing® agents and in the foothills"* > rather than high altitudes of the Himalayan
contribute to glacier retreat via interactions with solar radiation region.”'~** This study measures ambient PM, 5 and carbona-

in the atmosphere.*" The Himalayan glacier contains the most
extensive glacial area outside the polar regions and is also
known as the “Third pole”.* Severe glacier retreat in the
Himalayan region has the potential to disrupt water availability
to billions of residents living in the Indo-Gangetic plain.*~"" Received: July 19, 2022
Because of lower population density and minimal industrial Revised:  November 3, 2022
activities, the Himalayan region is considered to be one of the Accepted: November 3, 2022
most pristine region, alongside the Arctic and Antarctic.

However, the emergence of atmospheric brown clouds
(ABCs) over south Asia raised environmental concerns,'>~'*

ceous matter (OC and EC) over three subregions of
Himalayan glacier locations to evaluate associated spatiotem-

y . © XXXX American Chemical Soci hetpsi/fdol.org/10.1021/acsearthspacechem 2¢00216
A ACS Publications Relodely A ACS Earth Space Chem, ooy xx;mxﬁ-xxk
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HIGHLIGHTS GRAPHICAL ABSTRACT

Chemical fractionation of 11 metal(loid)s
in Indian ambient fine and coarse particu-
lates

PM, 5 metal(loid)s bioavailable fractions
are 2.4-fold higher than those for coarse
mode.

Bioavailability of particulate toxicel als. souree and associated tosiclty |

- Mn has shown highest bioavailable frac- e
tion in both fine and coarse particulate = = : wy
mode. | re o

+ Source apportionment of fine and coarse el

\

particulate metal(loid)s bioavailable frac-
tions

- Bioavailable index, © ination factors
and Carcinogenic risks were estimated.

Chemieal Fractioantion Scheme

ARTICLE INTO ABSTRACT

Editor: Philip K. Kopke Eleven potentially toxic metal(loid)s {Al, As, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, and Zn), proven source markers of mineral
based coal-fired industrial emissions and vehicular exhausts, were analysed using the four steps sequential extraction

Kepworls: . method to evaluate metal(loid)s concentration, in total and fractions of bioavailable and non-bioavailable for fine

Emm'ﬁ;:"’:;:_“m (PMa.<) and coarse (PM; g 7 5) particulate modes. A total of 26-day-wise samples with three replications (total number

5;1‘;:‘”;“0;;{ of samples = 78) were collected in January-December 2019 for each PMyo and PMy s at an urban-residential site in

et ik India. In both the coarse and fine particulate modes, Pb and Cr have respectively shown the highest and lowest total
concentrations of the measured metal(loid)s, indicating the presence of coal-fired power plants and heavy vehicular

Health risk index

Source markess activities near to study area. In addition, Mn has shown highest bioavailable fraction for both coarse and fine particu-

late modes. More than 50 % of metal(loid)s concentration, in total to a bioavailable fraction (BAF) were observed in
case of As, Cd, Cr, Co, Mn, Ni, and Pb of PMy 5. Mn and Zn have shown similar behaviour in the case of coarse partic-
ulate mode. Source apportionment of metal(loid)s bioavailable fractions using positive matrix factorization (PMF 5.0)
has found three significant sources: crustal and natural dust (30,04 and 39 %), road traffic (49.57 and 20 %), and in-
dustrial emission (20.39 and 41 %) for coarse and fine particulate mode, respectively. Cancer risk through the inhala-
tion pathway was high in total concentration but lower in BAF concentration in both age groups (children and adults).

* Corresponding author.
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Abstract

A new sensitive spectrophotometric method for the determination of glyphosate herbicide in environmental
and agricultural samples is developed. The reaction is based on diazotization followed by coupling of
glyphosate with p-dimethyl amino benzaldehyde. The resulted complex absorption spectra was observed at
Amax=420nm. The effects of other metal ions and pesticides were also tested for selective determination of
glyphosate. The analytical parameters were optimized and have been successfully applied for determination
of glyphosate in various environmental samples such as soil, water and vegetables. This method has a lower
limit detection of 6ug of glyphosate. Beer's law is obeyed over the concentration range of 6.0pg-24.0ug
glyphosate in 25mL of the final solution at 420nm. The standard deviation and relative standard deviation
calculated are 0.0055 and 1.023, respectively. The molar absorptivity of the colored system is 1.91x10'0L
mol™Tem™ and Sandell's sensitivity is found 0.408x1075pgem™2. The proposed method is simple, sensitive,
highly reproducible and time saving as compare to those complicated time consuming methods.

Graphical abstract

https:/iwww.sciencedirect.com/science/article/abs/pii/S0019452222001455 17
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Mono-3, 5-Dimethylaniline Phosphate
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Abstract:

The hydrolysis of phosphate esters is one of the most fundamental chemical and biochemical
reaction. The kinetic solvent effect on the hydrolysis of mono-3, 5-dimethylaniline phosphate has
been studied in aqueous mixtures of varying compositions (0-40% v/v) of some protic and
aprotic solvents at four different temperatures. The rate of reactions increases with increasing
proportion of solvents. Activation parameters (Ea, AH?, AG*, -AS*) have been evaluated. The

significance of these parameters have been explained on the basis of solvent-solute interaction,
solvent of the transition state of the medium.

Keywords: Hydrolysis, mono-3, 5-dimethylaniline phosphate, Solvent effect, Activation
parameters.

Introduction

Phosphorus is an essential element for all life as the building block of many structural and
functional components of living organisms"2. Phosphorus has a significant role in living systems,
and so the reactions of phosphate esters in solution and in enzyme are of the great importance’.
Most of the phosphorus in living system exists in the form of phosphate. Phosphate based
compounds are key ingredients in biological system*. They plzy a key role in life processes®, in
living organism for growth, development and maintenance of all plants and animals. Phosphate
esters are the building blocks of life, and are involved in facilitating all cellular processes, from
cellular signaling to protein synthesis®. Phosphate esters are widely used in variety of industries,
including plastics, foams, paints, furniture building materials’ and electronics®. They are used as
plasticizers, as flame retardants, as stabilizer for antifoaming and additives to floor polishes,
lubricants, lacquers and hydraulic fluids’. Most chemical reactions are carried out in solution.
Solvent play an important role in determining chemical reactivity'’. Chemical reactions can be
affected by the solvent through several kinds of interactions. Studies on solvent effects are
generally carried out by means of relationships between reactivity properties that is reaction rate
or several types of selectivity and empirical parameters representing different kinds of solute-
solvent interactions''. The rate of an elementary chemical reaction may change by order of
magnitude when the solvent is changed The role of the solvent in governing a chemical reaction
is far from passive'?. Therefore a proper understanding of solvent effects is essential to any model
of chemical reactivity. Solvent influence both chemical reactivity and reaction rates. The
importance of solvent effects has long stimulated attempts to define solvent polarity in terms of
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Abstract: A spectrophotometric method has been developed based on the modification of the Fujiwara reaction for the
determination of trichlorfon at ppm level. Trichlorfon on its alkaline i. ydrolysis gives chloroform, which react with pyridine to
produce pink color. In the present method the pink color acquired in the preceding reaction ig discharged with a few drops of acetic
acid, followed by the addition of p-nitro aniline reagent, which produces a yellow color dye: The absorption maxima of the yellow
color dye formed is measured at 430 nm. Beer’s law is obeyed in the range of 2.0-5.0 pg/10 mL of Trichlorfon. The molar
absorptivity of the colored system is 4x10* L mol”cm™ and Sandell’s sensitivity is 0.20x107 g cm? This method is free from

interference by other pollutants and can be successfully applied for the determination of trichlorfon in various environmental
samples. :

¥

Index Terms - Pesticide, Trichlorfon, Detection Techniques, Environmental Samples,

L. INTRODUCTION

Pesticides are organic toxic compounds used against a wide range of pests that can enter the food chain through a variety of routes,
creating health issues in both human and animals. Varieties of ailments are caused due to. pesticide exposure [1]. These have been
widely utilized to prevent or reduce damage caused by pests, weeds, and illnesses, so benefiting agricultural manufacturing, These
are used by farmers in the agriculture industry for crop protection, pre- and post-harvesting. Pesticide use is expected to protect
roughly 30% of global agricultural production. [2]. Organophosphate insecticides have significantly increased agricultural output,
These are commonly employed in pre and post harvest treatments to combat fruit and vegetable diseases [3]. Because pesticides
are among the most dangerous chemical industry products, there is a high demand for disposable, low-cost, and simple monitoring
instruments [4]. :

Organophosphate pesticides have been widely used in recent decades. Apart from agricultural benefits, OPs have negative
toxicological consequences on both animal and human populations [5]. Neurotoxins derived from organophosphates are amongst
the most dangerous chemicals knowa. These cherzicals have been extensively utilized in modern agriculture as pesticides and
insecticides, as well as chemical warfare agents in terrorist attacks or military operations [6]. Trichlorfon [0,0-dimethyl-(2,2,2-
trichloro-1-hydroxyethyl)-phosphonate] is an organophosphate insecticide that is used to combat cockroaches, crickets, silverfish,
bedbugs, cattle grubs, flics, ticks, leaf-miners, and leaf-hoppers [7]. It is crucial for the non-destructive and quick detection of
trichlorfon insecticide in fruits, because of the intricacy of the matrix found in vegetables, particularly spicy foods, determining
tiny levels of trichlorfon is difficult. [7.8]. However, it is toxic to humans via ingestion and dermal absorption and has the potential
to cause tumors, genetic mutations and to affect the reproductive system, Trichlorfon is an organophosphorus ester insecticide that
is mildly toxic. Overexposure from manufacturing or use, as well as accidental or purposeful intake, can result in serious
poisoning. Trichlorfon is unlikely to constitutc a hazard to persons who are occupationally exposed if acceptable work practices,
hygienic measures, and safety precautions are followed. Despite its severe toxicity to non-target arthropods, trichlorfon has been
utilized with few or no detrimental impacts on environmental creature populations. Trichlofon has very strong dermal and
inhalation effects. It is poisonous to humans and other warm-blooded animals. The oral LD50 for rats is 630 mg kg,
Organophosphate pesticide poisoning has been a major cause of concern around the world duc to its severe effects on the nervous
and reproductive systems of living beings [9]. For agricultural and domestic application, several organophosphorus pesticide
formulations are available. Every year, our laboratory receives reports of these insecticides being misused in a number of poisoni ng
instances, including suicide and homicide. Because of the extensive usage of these insecticides, a simple and specific method of
detection is required [10]. The detection of human beneficial substances, contaminants as well as pollutants from environmental
samples is very necessary and many researchers have reported their work in these regards [11-13]. Previously, a method that
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ABSTRACT

A new UV-Visible spectrophotometric method for determination of fungicide azoxysrtobin was developed.
The method is based on the bromination of azoxystrobin to form dibromoazoxystrobin which react with
Potassium iodide, Potassium iodate mixture in the presence of leucomalachite green (LMG) to form a bluish
green colored complex. Characlerization was done for the synthesis of bluish green colored complex by
using UV-Vis spectrophotometer and FTIR methods. As a result, the UV-Visible absorption spectrum was
abserved at 615 nm. The limits of detection and limits of quantification wure observed at 0.0019 pg ml” and
0.0059 pg ml* respectively. We have also studied the contormational and functional group (such as most
characteristic band of O-H stretching frequency observed at 3346.49 cm”, Bonding N-H symmetrical is
1645.50 cm!, C=C bending is 691.07 cm’. Symmetnical stretching C-N is 1493.13 em” and 1404.70 em, C-C
stretching and other vibrational is 1059.74 em”). Involved in the complexation between azoxystrobin and
bromination by FTIR method. This developed method has been successtully applied for the detection of
azoxystrobin in various environmental samples. Beer’s law obeyed over the concentration range of 0.5-13
| pgmL'in final solution volume of 10 ml. The reproducibility assessed by tarrying out seven days replicate
analysis of a solution containing 5 pg ml" of azoxystrobin in a final solution of 10 mL. The molar absorpfivity
of the colour system is 1.936x10° L mol* cm and Sandell’s sensitivity is 0.800 x10* pg cm™. The relative
standard deviation (RSD) for the absorbance value was found to be 1.9%. The suggested method is free
from the interference of other toxicant agents. The analytical parameters were optimized and the method
was applied to the determination of azoxystrobin in water, soil and food samples.

Key words : UV-Visible Spectrophotemeter, FTIR, Azoxystrobin, Bromination and Leucomalachite green (LMG).

Introduction

Pesticides are the major basis with signicant role in
ensuring safety from the destruction caused by
many pests. At present time, the viable food pro-

duction can’t achieved without the vital role of pes-
ticides. Pesticides are applied directly on the plants
which are able to determine for long time in veg-
etables. When pesticides are use in the field, it is as-
sessed that only about 1% of the pesticide is able to
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Abstract- In order to improve crop quality and yield storage life, a wide range of pesticides have been
utilized in agriculture. However, due to the expanding population and fast urbanization, pesticide use has
increased now more than ever before. The constant usage of these pesticides has led to environmental
contamination and health risks for people. A simple and sensitive spectrophotometric method was
developed for determination of quizalofop-p-ethyl herbicide in food samples. quizalofop-p-ethyl (QPE) is
a post-emergence herbicide that effectively controls grass weeds and is often detected in the environment.
However, the biochemical and molecular mechanisms of QPE degradation in the environment remains
unclear. quizalgfop-p-ethyl (QPE), a unitary R configuration aromatic oxyphenoxypropionic acid
ester(AOPP) herbicide, was widely used and had led to detrimental environmental effects The method is
based on acid hydrolysis of quizalofop-p-ethyl, quizalofop-p-ethy! get dissociated then the chlorinated
part of the dissociated product was reacted with Fe (Il) to form yellow color complex. Its imax was
Jound to be 420nm. The influences of various experimental parameters on the absorbance of the charge
transfer complex of quizalofop-p-ethyl with Fe (Il) are studied. The absorbance of complex was measured
at 420 nm. The charge transfer complex of herbicide with Fe (II) shows molar absorptivity 1.5x10’Lmol
lem and Sandell's sensitivity 1.0x10. Analytical parameters were optimized and successfully applied to
the determination of quizalofop-p-ethyl in various samples. The method shows a linear range from 2-18
ug mL’. The percent recovery for determination of quizalofop-p-ethyl in commercial formulations was
found to be 89.35-106.57 %. The limit of detection and quantification was found to be 0.188 ug mL"' and
0.571ug mL respectively.

Key Words: Pesticides, Quizalofop-p-ethyl herbicide, Vegetables, UV-Vis spectrophotometer, charge
transfer complex.
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Nitridation of Cr-urea complex into
nanocrystalline CrN and its antiferromagnetic
magnetostructural transition study

Dadan Singh, 2° Saumya Tamrakar, & Kamlesh Shrivas £ ** and
Khemchand Dewangan t**

An antiferromagnetic nanocrystalline CrN interstitial compound was prepared using Cr(NOs)s-9H,0 and
urea as starting materials. Initially, a Cr—-urea complex was obtained from the solid-state reactions
between starting chemicals. Then, the resulting complex was thermally heated to partially decompose
into a compound containing Cr-N/Cr-O-N bonds, followed by a nitridation process under the flow of
NHs gas that replaced all the oxygen with nitrogen from the precursor and produced CrN nanoparticles.
The powder X-ray diffraction (XRD) pattern of the nitridated product confirmed the phase-pure for-
mation of cubic rock-salt CrN with the space group Fm3m. Electron microscopy studies revealed that
the CrN nanoparticles agglomerated and the average mean diameter of the nanoparticles was calculated
to be 22.92 nm. The high-resolution X-ray photoelectron spectroscopy (XPS) spectra of Cr (2p) and
N (1s) confirmed the existence of the (+lll) oxidation state of Cr in the sample. The antiferromagnetic
characteristics of the prepared agglomerated CrN nanoparticles are discussed in comparison to the
literature data available of the bulk counterparts. The zero-field cooled (ZFC) and field cooled (FC)
temperature-dependent magnetization studies showed that the CrN nanoparticles experience an
antiferromagnetic transition at a Néel temperature of 265.44 K. At this temperature, the CrN nanocrystals
undergo a magnetostructural transition, viz. a paramagnetic cubic lattice transforms into an antiferro-
magnetic orthorhombic lattice, which can be ascribed to magnetic stress arising during

rsc.li/njc antiferromagnetic-ordering.

Introduction

The incorporation of nitrogen into the chromium metal lattice
produces two stable interstitial nitrides, CtN and Cr,N."* CIN
has a face-centered cubic (fcc) crystal structure where nitrogen
atoms occupy all the octahedral holes in the fcc chromium
lattice. Since CrN is an intermetallic compound of chromium
and nitrogen, its crystal lattice does not strictly contain the Cr**
and N~ ions.” In contrast, Cr,N crystallizes into a hexagonal
lattice corresponding to a hexagonal close-packed arrangement
of chromium atoms with an arbitrary distribution of nitrogen
atoms in six octahedral interstices.™* Generally, Cr,N coexists as
a secondary phase in the refractory alloy, chrome steel, and
surface coatings.”™ In the laboratory, the single-phase formation

° Department of Chemistry, Indira Gandhi National Tribal University, Amarkantak
484887, MP, India. E-mail: khemchand. dewangan@igntu.ac.in

® School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur 492010,
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t Electronic supplementary information (ESI) available: Fig. 51-57 and Table 51.
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of CIN/Cr,N depends on the synthesis route and reaction para-
meters like starting materials, temperature, reaction time, etc.
CrN is mainly known for its impressive structural, magnetic,
and electronic properties, including hardness and good
resistance to wear and coating.”™* Also, its high-temperature
melting and refractory nature make it a potential candidate for
energy-harvesting'**® and medicine to design novel medical
devices.'® Thus, in recent years, manipulating the shape and
size of CrN at the nanoscale has attracted considerable atten-
tion for the advancement of its physicochemical properties for
numerous potential applications. For example, mesoporous
CrN was employed as a Pt catalyst support for methanol
electrooxidation. Interestingly, this Pt/CrN catalyst exhibits
high catalytic conversion and tolerance toward corrosion in a
high potential window. Hence, it could be an exciting support-
ing material to substitute carbon black, which is generally
known to corrode under a high potential.'’ In another report,
CIN nanoparticles embedded in graphitic carbon capsules were
used as a Pt-free electrocatalyst in a similar oxygen reduction
reaction.'® Reeently, the electrocatalytic efficiency of nano-
structured CrN has also been investigated for the nitrogen

New . Chem., 2022, 46, 20879-20885 | 20879
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Herein, a user-friendly and portable smartphone-integrated printed-paper sensor was designed with Cu@Ag
nanoparticles (NPs) for on-site monitoring of dimethoate pesticide in food samples, and the results obtained are
compared with those obtained by UV-vis spectrophotometry. The working principle for identification of
dimethoate pesticide is the change of yellow color NPs to reddish-yellow with associated bathochromic shift of
absorption peak when pesticide introduced onto the fabricated paper or glass vial containing the NPs. A
smartphone-color detector App and colorimetry were used for quantitative analysis of dimethoate in food
samples. Linearity range for analysis of dimethoate using paper sensor and colorimetry were 100-2000 pgL ™

and 50-2500 pgL~" with detection limit of 30 and 16 pgL ™", respectively. The advantages of using smartphone-
integrated paper devices are rapid, instrument-free detection and economic in terms of consumption of lower
amounts of NPs solution compared to other NPs-based colorimetric methods.

1. Introduction

Pesticides are extensively used in agriculture that increase the yield
of the crop as required to meet the needs of the world population. Pes-
ticides are exploited in agricultural land to prevent the growth of bac-
teria, fungi, weeds, nematodes, rodents, etc. Among different pesticides,
organophosphorus pesticides (OPPs) are being globally used because of
high insecticidal activity and low diligence (Pan, Sun, Li, Zhan, Xu, &
Zhu, 2018: Kim et al., 2017). Dimethoate is one of the important
phosphorus based OPPs employed to destroy the growth of the insects on
leaves, flowers, fruits, vegetables, etc. The intake of this pesticide
through food, water and air results in harmful consequences on human
health. The acceptable value for daily intake of dimethoate is 0.002 mg
kg~ ! body weight day ! (FAO/WHO, 1994). The residues of dimethoate
in food possess severe health problems such as depression, anxiety, ir-
ritability as well as its high exposure can lead to anemia and cancer
(Hung, Lee, Hu, & Chiu, 2018; Liu et al.,, 2013). Hence, the analysis of
dimethoate in food and water is a very key issue to avoid the exposure of
toxicants that influence human health and other environmental systems.

Gas chromatography (GC) (Ramadan, Lahmek, Jlelati, & Mandil,

 Correspunding authors.

2013), high performance liquid chromatography-mass. spectrometry
(HPLC-MS) (Montesano, Olsson, Kuklenyik, Needham, Bradman, &
Barr, 2007), fluorescence spectrometry (Hung et al., 2018; Hsu et al.,
2017), gas chromatography-mass spectrometry (GC-MS) (Xiong, Zhang,
Zhang, Zhang, Chen, & Zhang, 2012), capillary electrophoresis-mass
spectrometry (CE-MS) (Yang, Xu, Shen, Wang, Xu, Chen, & Fu, 2009),
and colorimetry (Mitic, Zivanovic, Miletic, Grahovac, & Pecev, 2012,
Das et al., 1994) are commonly employed for separation and identifi-
cation of pesticides in food and other environmental samples. Although
these techniques are sophisticated, sensitive and accurate for the
determination of dimethoate at low levels though they require more
maintenance cost. Moreover, these instruments are difficult to apply at
on-site analysis. On the contrary, colorimetry is a facile, rapid and cost-
effective method for the analysis of dimethoate. The main limitation of
colorimetric assays is making use of chromophoric organic compounds
or dyes which are hazardous in nature as well occasionally not found
specific to a particular chemical substance in a variety of samples (Mitic
et al., 2012; Das et al., 1994). Therefore, another apparent method is
needed which should be exempted from the use of chromophoric re-

agents or dyes,
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Abstract: Background: Today, SARS-CoV-2 (COVID-19), a viral disease caused by the novel
coronavirus (a tiny crowned virus), has become one of the threats for human beings all over the
world and caused the death of millions of people worldwide. Many vaccines have been developed
and administered to people in several countries; however, due to their propensity to create new
strains, it appears that curing all corona strains will be challenging. So, it is necessary to identify the
structure of the virus, mechanism of action, and its‘antiviral activities against drugs and other func-
tional materials. '

Methods: AgNPs have unique physicochiemical and antimicrobial properties. This review describes
the structure and nature of the virus and the mechanism of action of an antiviral drug such as silver
nanoparticles (AgNPs) with the virus; In addition, different methods for synthesis of AgNPs, appli-
cation of AgNPs as an antiviral agent against influenza.virlis, human immuno deficiency virus
(HIV), herpes simplex virus type 1 (HSV-1), hepatitis:B-vitus (HBV), polio virus, respiratory syn-
cytial virus (RSV), are discussed. Also, the most probable applications and properties of AgNPs that
can help prepare it as an antiviral agent are discussed.
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Results: The use of AgNPs against various viruses, including the coronavirus family, is found to be
effective; therefore, it can be considered for the development of antiviral agents, disinfectants, anti-
viral coated mask, and their therapeutic use against the treatment of novel coronavirus with mini-
mum side effect and great efficiency.

Conclusign: AgNPs were successfully used for the treatment of various viral diseases of the corona-
virus family such as HIN1, HIN2, influenza, even for SARS and MERS coronaviruses. AgNPs
coated masks, disinfectants, fabrics, wipes, and inhalation systems are effective for the inhibition of
SARS-CoV-2 infection. Since sanitizers have a temporary effect, the development of some other
potential alternatives having low toxicity, ease of use, long lasting efficiency, health cautiousness,
minimum side effect; sustainable fabrics is required.

Keywords: AgNPs, antiviral agent, SARS-CoV-2, green synthesis, HIN1, H3N2.

1. INTRODUCTION

Nanoparticles (NPs) can be defined as particles having a
size in the range of 1-100-nm [1]. The particle size and size
distribution are considered the most important characteristics
accountable for their physical, chemical, and biological ac-
tivities to determine the biological fate, targeting ability, and
toxic nature of NPs [2]. Manipulation of shape and size of
NPs in nanotechnology offers tremendous applications in

drug delivery, treatment, and diagnosis of varieties of diseas-
es [3]. NPs less than 10 nm in size can easily pass the blood
vessels to enter the blood stream and clear out from the kid-
ney. In contrast, larger particles (>10 nm) get entrapped in-
side the cell, which are later captured by the phagocyte sys-
tem. As a result, nanoparticles have promising applications
in a diverse area of science. In spite of the remarkable ad-
vantages of nanoparticles, there are some limitations encom-
passing their large surface area and small size, leading to
cause aggregation of NPs that make physical handling more

NIECEENE e,
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difficult both in dry and liquid forms [4]. Coronavirus dis-
ease (COVID-19) is an infectious pandemic disease caused
by SARS-CoV-2 (severe acute respiratory syndrome corona-
virus 2), which became very difficult to control as it has
spread all over the globe with significantly higher morbidity

© 2022 Bentham Science Publishers
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HIGHLIGHTS

» Nitrogen-doped carbon quantum dot (N-
CQDs) designed for detection of
methiocarb.

= Fluorescent-paper sensor with smart-
phone is exploited for analysis of
methiocarb.

® Detection of methiocarb is based on
quenching of fluorescence intensity of
N-CQDs.

» Fluorescent-paper sensor is instrument
free, portable, user-friendly and rapid.
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GRAPHICAL ABSTRACT

ABSTRACT

The increasing use of pesticides in the agriculture fields strengthen the crop production to meet the needs of
increasing population. The residues in water and food materials cause several health hazards. Herein, nitrogen-
doped carbon quantum dot (N-CQDs) is designed for determination of methiocarb pesticide in vegetables by
fluorescent paper sensor and compared the results with fluorimetry. The fluorescent paper-based detection is
performed by recording the change in fluorescence of N-CQDs with introduction of methiocarb using smartphone
and Imagel software. Good linéar range was acquired for analysis of methioearb from 10 to 1000 ugl. ! with a
low detection limit (LOD) of 3.5 ygL™" in fluorimetry; and 700-10,000 pgL ™! with a LOD of 500 pgL? in
fluorescent paper sensor, A better recovery from 92.0 to 95.4% illustrating the selectivity of both methods for
analysis of methiocarb in vegetables. Thus, the advantage of using N-CQDs as a fluorescent sensor for analysis of
methiocarb in vegetables is instrument free, portable and user-friendly.
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Inkjet-printed flexible graphene paper electrode for
the electrochemical determination of mercuryf

Tushar Kant, &2 Kamlesh Shrivas, & ** Tikeshwari® and Vellaichamy Ganesan {°

Here, we report an inkjet-printed graphene paper electrode (IP-GPE) for the electrochemical analysis of
mercuric ions (Hgln)) in industrial wastewater samples. Graphene (Gr) fabricated on a paper substrate was
prepared by a facile solution-phase exfoliation method in which ethyl cellulose (EC) behaves as
a stabilizing agent. Scanning electron microscopy (SEM) and transmission electron microscopy (TEM]
were utilized to determine the shape and multiple layers of Gr. The crystalline structure and ordered
lattice carbon of Gr were confirmed by X-ray diffraction (XRD) and Raman spectroscopy. The nano-ink
of Gr-EC was fabricated on the paper substance via an inkjet printer (HP-1112) and IP-GPE was exploited
as a working electrode in linear sweep voltammetry (LSV) and cyclic voltammetry (CV) for the
electrochemical detection of Hgli). The electrochemical detection is found to be diffusion-controlled
illustrated by obtaining a corretation coefficient of 0.95 in CV. The present method exhibits a better
linear range of 2—100 uM with a limit of detection (LOD) of 0.862 uM for the determination of Hgln). The
application of IP-GPE in electrochemical analysis shows a user-friendly, facile, and economical method

rsc.lifrsc-advances

Introduction

Mercury (Hg) is a harmful metal pollutant that exists as Hg(n),
methyl mercury (CH;Hg), and dimethyl mercury ((CH,), Hg) in
nature.” Hg is exploited in the production of cathode tubes,
batteries, mercury vapor lamps, pesticides, etc. It is released
from coal-burning industries into the ecological system.** The
waste released from these industries containing Hg contami-
nates natural freshwater reservoirs. The entry of this toxic metal
into the human body causes severe health problems including
the failure of vital organs, and damage to the functions of
nucleic acids and the immune system, while exposure to higher
concentrations results in death.>* Thus, the analysis of Hg in
wastewater samples is essential to prevent contamination of
clean water bodies.

There are several techniques, such as cold vapor-atomic
fluorescence spectrometry (CV-AFS),* ICP-mass spectrometry
(ICP-MS),” CV atomic absorption spectrometry (CV-AAS)* and
inductively coupled plasma-atomic emission spectrometry (ICP-
AES),* etc. have been available for analysis of Hg from envi-
ronmental samples. Even though these techniques are highly
sensitive they need expensive consumables and trained
personnel for operating these sophisticated instruments. In

“School of Studies in Chemistry, Pt. Ravishankar Shukla Unh
C.G., India. E-mail: kshrivas@gmail. com

*Department of Chemistry, Institute of Science, Banaras Hindu University, Varanasi-
221005, UP, India
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for the quantitative determination of Hg(u) in municipal wastewater samples.

addition, the size of these instruments is comparatively larger
in size and thus it is difficult to operate at the sample source.**
Thus, it is urged to develop an alternative method that should
be cost-effective and portable for the determination of Hg from
water samples.
Recently, nanomaterials (NMs) are exploited as sensing
probes in colorimetric,® fluorometric,* electro-chemilumines-
cent," and electrochemical’>** methods for analyzing Hg(n) in
various samples. Amongst all these techniques, electrochemical
approaches are recognized as user-friendly, inexpensive,
simple, and applied at the sample source.®* Most of the
methods utilized metal NMs like platinum (Pt), gold (Au), silver
(Ag), and carbon-based nanostructures.™* For the preparation
of NMs, expensive metallic salts such as AgNO;, HAuCl,, and
hazardous reducing agents (such as hydrazine monohydrate,
NaBH,, etc.) are used.™ To address this problem, carbon-based
NMs such as graphene (Gr) can be an alternative material for
making efficient and cost-effective electrochemical devices. Gr-
based conductive nano-ink has attracted considerable attention
in the electrochemical field as it shows a lowering of
manufacturing cost, better stability, and better conductivity. In
addition, Gr exhibits good mechanical strength and chemical
stability for the fabrication of electrochemical devices.'>'s
Zhang et al. demonstrated a Gr-based electrochemical device for
the selective study of Hg(u). Here, the glassy carbon electrode
(GCE) modified with Gr and DNA was applied for sensing Hg(n)
in drinking water by differential pulse voltammetry (DPV).**
Motlagh et al. illustrated the modification of GCE with Gr and
methacrylic acid polymer and exploited it for the measurement

RSC Adv, 2023, 13, 1717917187 | 17179
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N-doped, silver, and cerium co-doped carbon quantum dots based sensor

for detection of Hg*" and captopril
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ARTICLEINFO ABSTRACT

Keywords: A stable carbon quantum dots doped with nitrogen (N-CQDs), co-doped with silver (N/Ag-CQDs), and co-doped

N-CQDs with cerfum N/Ce-CQDs were synthesized using hydrothermal method. As-synthesized N/Ag-CQDs and N/Ce-

:j:s‘iggs CQDs showed high quantum yield compared to N-CQDs. These carbon quantum dots were used as a probe for
£l 5

Fluorescence quenching
Fluarescence recovery

the detection of mercury and captopril. The flucrescence quenching (turn-off) of N-CQDs, N/Ag-CQDs and N/Ce-
CQDs was occured with the addition of Hg** ion. On the other hand, captopril showed fluorescence recovery

(turn-on) of N-CQDs, N/Ag-CQDs and N/Ce-CQDs which are quenched by Hg** ion, The fluorescence recovery of
CQDs is due to the high affinity of thiol group of captopril towards Hg** ion to form Hg-5 bonds. On the basis of
fluorescence quenching (turn-off), Hg** was determined with low limit of detection of 1.43 nM, 0.93 nM and
1.38 nM using N-CQDs, N/Ag-CQDs and N/Ce-CQDs, respectively as fluorescence nanoprobes. The fluorescence
twn-on of the CQDs has been applied for the detection of captopril with low limit of detection of 1.65 M, 0.46

uM and 1.22 uM using N-CQDs, N/Ag-CQDs, and N/Ce-CQDs respectively. The developed sensing probe showed
good sensitivity and high Muorescence efficiencies.

1. Introduction

In recent years, carbon quantum dots (CQDs) luminescence effi-
ciency was evaluated in a useful way like heteroatom doping |1 ]
Compared with undoped CQDs, non-metallic atom like nitrogen doping
on CQDs decreases some surface defects, increases their optical prop-
erties and quantum yields. CQDs doped with non-metallic atom (N) in
combination with either co-doping with metal (Ag™) and rare earth
element (Ce®*) could provide very bright fluorescence with good surface
passivation, resistance to photobleaching and ultra-high photo-
luminescence quantum yields because of excitation energy traps [4-71,
The photoluminescence mechanism of heteroatom CQDs or co-doped
CQDs depends on energy traps and conjugated electronic structure.
The co-dopant silver (Ag*) is used as biocompatible element with ni-
trogen passivated surface of CQDs, which enables the participation of
lone pair electron of nitrogen for elfectively enhancement of quantum
vields |6 % @], On the other hand silver act as a strong lewis acid which
has high affinity for nitrogen donor atom, that could result in formation

* Corresponding author.

E-mail address: manmobonchemng v lomn (ML Sataami).

hipses Sdoborg 10060 L micros, 20672 107867

of a stable complex between Ag-N by electron transfer mechanism and
the outcome was successfully synthesized N/Ag-CQDs. In the N/Ce-
CQDs, carboxyl group of CQDs can coordinate with Ce®* in the inter-
stitial state and provide more electrons for the CQDs. Cerium shows high
stability in Ce®* state, which protects the 4f energy level from the
crystalline field and external chemical environment, and is used as an

antioxidant for biomedical applications |10-14], The applications of
single heteroatom doped and co-doped CQDs have been reported for
detection of drugs like daunorubicin [ 15, methimazole [16], gemcita-

bine [17], levodopa | 18], cisplatin |19}, and heavy metal ions like iron
1201, arsenic [211, mercury |22, lead |21, organic pollutants 12471,
peroxides |2":! and copper | v 1.

Mercury (Hg?*) is a toxic heavy metal pollutant and has become a
serious problem worldwide because of its endanger impact on human
health ||, For the sake of human health, it causes serious damage to
kidney, brain, endocrine system and central nervous system even at very
low concentration, |4 U1 Numerous analytical techniques such as
colorimetric | 1, fluoremetric 11!, electrochemical |37 and surface

Received 25 June 2022; Received in revised form 29 July 2022; Accepted 1 August 2022
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ABSTRACT: Multicolor emissive nitrogen-doped carbon quan- :
tum dots (CQDs) were synthesized by the hydrothermal method e/, e
and characterized using spectroscopic and electron microscopic " :

techniques. Forster resonance energy transfer (FRET) between

i

CQDs and gold nanorods (AuNRs) has been investigated that @ ’
occurs due to the distinctive aoverlap of transverse and longitudinal
bands of AuNRs with the fluorescence (FL) spectra of CQDs.
Significant FL quenching (turn-off) of CQDs by AuNRs and their ii1E 0 ]

Acoaptar

Dapar

recovery (tun-on) have been observed due to etching of AuNRs
and end-to-end assemblies that lead to the detection of
biomolecules like H,0, glucose, glutathione (GSH), and
acetylcholinesterase (AChE), The redox reaction of Au(0) with
H,0; results in the decomposition of AuNRs to give Au(T) ions, thereby inducing the fluorescence recovery of CQDs (turn-on).
The interruption of the FRET phenomenon by the production of H,0, from the reaction of glucose oxidase in the presence of
glucose and a thiol-containing compound from the reaction of acetylthiocholine and the AChE enzyme causes the FL recovery of
CQDs, respectively. Moreover, the assembly of AuNRs leads to the FRET disruption, and FL turn-on signals were found to be
measures of GSH. In comparison to the UV—visible approach, the FL measurements through the FRET process are found to be
more sensitive under the same reaction conditions. The practical applicability of the proposed sensing system has been verified using
human plasma samples.

KEYWORDS: multicolor emissive carbon quantum dots, fluorescence resonance energy transfer, gold nanorods, hydrogen peroxide, glucose,
glutathione, acetylcholinesterase, sensing

‘Wrvolergth (rer

1. INTRODUCTION emitting CQDs in the biological feld. For an m-depth
investigation of the PL mechanism, synthesis, characterization,

Carbon gquantum dots (CQDs) have attracted immense - bl )
attention worldwide due to their spellbinding photolumines- and |P|L behavior of multicolor emissive CQDs are imperi

1 - i
L, it wently, synthesis of mild, facile,
cence (PL) and electrochemical properties.' ™" They have been O Consequently, the synithesis <Buctie, sl
. : ; e o multicolor CQDs with a good QY, a tunable optical band, and
used in a variety of applications ranging from optoelectronic

devices to biomedical fields like bioimaging and biomolecule f“ large molar Em"di_“." coelﬁcilelnt remains hughly desirable.
Sensmg.- i Doping of CQDs primarily with nitrogen has !he l.)L sl""F” are sluttul.to J. ::]Igiltl)-'jl‘lngﬁ‘r wavelength as a
demonstrated to be eflective in enhancing their emission il.ll'lL"(lO‘l‘l of size “‘"d “"“_"“"IS' Tuned CQD color §Hi1 PL can
properties, quantum yields (QYs), and stabilizing excitons due b; "d‘"“"r‘ll_}fy \Oiﬂlrolil:llg the temperature and time during
to surface passivation.” CQDs appear to be a rising star in the ! i Synt 135[5{?'?‘"}“_”“ i & G

field of luminescence material because of their unique optical l_h'_" most Meciagling |_>r0|.nrtles 9 ) QDs are ‘I'_“’ IPL
and electronic behavior, photostability, environment friend- emission due to the surface state and core-related emission.
liness, low toxicity, and high chemical stability and are found to
be an alternative potential material against semiconductor
quantum dots and organic dyes.” To improve the PL
efficiency, different strategies and raw materials have been used
to synthesize CQDs with high QYs." " However, there are
certain areas that require in-depth findings such as uncertainty
about PL mechanisms and the limiting application of blue-
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Paraoxon in Aqueous and Cationic Micellar Media
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ABSTRACT: Beta-cyclodextrin (ff-CD) stabilized cerium oxide nano- Nu - Micelles Interacti
particles (-CD@CeO, NPs) were synthesized through a hydrothermal et ,‘ o
route. The electronic properties, surface functional group, surface i o I '
composition, size, and morphologies of the as-synthesized f-CD@CeO, | @N}ii iy E!-’&;?I{L'H"* “H@.u
NPs were characterized using UV—visible spectroscopy, FTIR analysis, high " aegfytn S¥pmens \ waltropheas]
resolution X-ray photoelectron spectroscopy (HRXPS), high resolution l:m::;;;.ﬁmyl Au={00am
transmission electron microscopy (HRTEM), and field emission scanning -

electron microscopy (FESEM). The pH-dependent variation of the (- ﬁ% .

potential of f-CD@CeQ, NPs and the catalytic activity of the NPs for the %Gwv v s
hydrolysis of paraoxon were investigated. The observed pseudo-first-order Micelles  Nucleophile
rate constant (k) for the hydrolysis of paraoxon is increased with increasing
pH and the {-potential of f-CD@CeO, NPs. The kinetics and mechanism of |
hydrolysis of paraoxon in the aqueous and cationic micellar media have been B
discussed.

KEYWORDS: organophosphorus pesticides, paraoxon, nanoceria, hydrolytic cleavage, pH-dependent reactions, cationic surfactant,
micellar catalysis

1. INTRODUCTION

applications in photocatalysis, water splitting, and catalytic

: . =12 : . . i
Neurotransmission activator enzyme acetylcholinesterase fu”'w;_sfoﬁi . Cerlum mudet(]Ce(_);) M thelnalrmsmlf:lr;nrge
(AChE), which influences the metabolism of acetylcholine g P_ icable in many areas such as in the agnul.l}ture hn.a uE
(ACh), is an important regulator in the brain for the erp impravement:qud crop atress tolorance, ” aedin tl}e
> finct { the body.! O ) | oP biomedical field as a theragnostic agent for cancer treatment, :
CRIRDOIES AnRIpn: 3L B0 RO e (OPs) as a bioscaffold,”” and for drug and gene delivery.'® The
compounds are the most popular nerve agents.” " They inhibit : e uB 3;,3 i 0 o
AChE activity through phosphorylation. The accumulation of occurrence of two ionic valencies (Ce™/Ce™) on the active
acetylcholine on the neuromuscular junctions and synaptic Sites r:f nauoc;r‘m L Ev_r‘fsp{’";ft":_ie fr(?'li'tﬂ:e UI")'SC?‘ ‘_"“E‘"}‘:)’
space cause cholinergic crisis and dysfunction of the muscles generation an'Eis sutlicg, Wiies: icliales: fue phiabp dofiys

drolase activity of CeQ, NPs.' "™ Because of their ionic
valency state, they behave as radical scavengers.”' Nanoceria
exhibit pH-dependent variation of surface charges (negative,
positive, or neutral) and other specific properties” like
humugenimticn, d]spersiom and stabilization in aqueous
solutions, which help in its application as oxidase, " catalase,™
biomolecule adsorbent,” sensors,”™ " ete. Recent advance-
ments in research have proven the enzyme mimetic like activity
and catalytic phosphorylation activity’™™ of CeQ, NPs with
several biomolecules such as DNA, RNA, nucleic aad, and

needed for breathing and stopping the heartbeat. Therefore, it
is essential to dispose of the organophosphorus compounds
safely. In agriculture, some of the notable OP pesticides such as
chlorpyriphos, dichlorvos, phosmet, ethyl paraoxon, methyl
parathion, and malathion are widely used for "pest”
destruction.” Previously, different types of enzymes and
organic nucleophile’ have been used for degradation of these
toxic OP compounds. A metal-based nanoparticle alternative of
nanozymes has contributed immensely to this field of research
due to its characteristic properties such as a nano size range

. 9=
~1—=100 nm, specific surface properties, easy availability, and peptides.
cost effectiveness as compared to the organophosphatase _
enzymes and organic nucleophiles. Received:  December 13, 2022
Lanthanide series elements, especially cerium ion, which is a Accepted: March 13, 2023
hard acid in nature, have a high affinity to interact with Published: March 20, 2023

oppositively charged groups such as phosphate. In comparison
to metal oxides’ and metal—organic frameworks”" the oxide
form of cerium (Ce0Q,) is a more attractive agent due to its

o 2023 Amerigan Chermical Socety 1 sabien ArONGEY
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Gold Nanoparticle: Fastest Tool for Onsite Monitoring
of Pesticides
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Abstract

Chemical pesticides are the large heterogeneous compounds which are employed in the modern agriculture. Paraoxon
belongs to the class of organophosphate pesticides which has been used extensively in the agricultural fields. The
overuse of pesticides results in the harmful impact over the ecological system and human health. Paraoxon is a non-
degradable pesticide but can be transformed in the environment by hydrolysis/ photolysis thereby producing severely
harmful chemicals. The paraoxon is noticeably recognized to inactivate the catalytic activity of the enzyme
acetylcholinesterase. Nanoparticles (NPs) of various metals are largely reported to be loaded with enormous typical
properties and a good stability. In line, gold NPs (AuNPs) are one of the most stable NPs that can been prepared
following various techniques in different shapes and structures. These have been displayed best applicability in
various aspects owing to their simple preparation, stability, smooth functionalization and remarkable color
modifications. The red color of the well-dispersed AuNPs changes into blue coloration upon aggregation. Based on
this, AuNPs have been effectively utilized for the detection of many pollutants present in the environment. In the
present study, a change in the color of the AuNPs from red to slight black have been observed in presence of paraoxon,
and was triggered by the addition of sodium chloride. The technique evolved is quite simple and does not require any
expensive chemicals or instruments. The change in color was very rapid and was observed by the bare eye. Thus, this

colorimetric technique may probably be utilized for onsite monitoring of pesticides.

Graphical abstract
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Honeycomb Boron Carbon Nitride as High-Performance Anode

Material for Li-lon Batteries

Indrapal Karbhal,® Vikash Chaturvedi,** Apurva Patrike,*® Poonam Yadav,™® and

Manjusha V. Shelke*' b

Abstract: 3D Porous carbon-based materials are well known
for their excellent mechanical and electrochemical propertjes
for various energy storage - applications including Li-ion
Battery (LIB) anodes, However, their commercial application is
limited due to their low theoretical specific capacity. Heter-
oatom doping in carbonaceous networks proved an efficient
way to modify the surface properties, which considerably
improves the Li intake capacity and Li diffusion in poraus
carbon materials. In this work, we have synthesized 3D

honeycomb boron carbon nitride (HBCN) from boric acid,

glucose, and Cyanamide. Silica nanoparticles (Si0;, NPs) are

used as structure-directing agents to replicate well-organized
honeycomb structures. HBCN possesses a high specific
surface area (SSA) of ~597 m*g~", with a uniform porosity
distribution, low charge transfer resistance, and steady Li flux,
When analyzed as an anode material for LIB, HBCN demon-
strated an excellent specific apacity of ~652 mAhg™' and
408 mAhg™ at an input current density of 100 mAg~' and
1Ag™" respectively and an energy density of 227 Whkg™' at
1C rate in a full cell LB, These results indicate that the
doping of B and N hetero atoms is significantly advantageous
for LIBs application.

J

Introduction

The rechargeable Li-ion Battery (LIB) is the most extensively
used energy storage system for consumer electronics applica-
tions due to its compact size, high energy density, and
sufficiently long cycle life” LIBs hold the potential to replace
petroleum as a primary fuel in the automotive sector and are
considered the most promising energy storage system for the
next-generation hybrid electric vehicles (HEVs). The increased
demands of high energy density, high capacity, low weight, low
cost, and longer lifespan are achieved by the vital selection of
electrode materials.? Graphite, being the state-of-the-art anode
material for LIB, still faces problems to satisfy the ever-
increasing energy/power density requirements dye to its
limited theoretical capacity (372 mAhg™"). Hence, to achieve
high energy demands, significant efforts have been employed
for the development of alternate carbon-based anode chem-
istries, due to their robust architectural stability and superior
electrochemical behavior Properties, such as unique structural
morphology, large pore volume, excellent mechanical and
thermal stability, less expensive with easier availability, etc,
makes these carbon materials an obvious choice for designing
electrode for LIBs and several other applications** Moreover,
systematic doping of heteroatoms like Boron (B), Nitrogen (N),

[a] Dr. | Karbhal, V. € haturvedi, A. Patrike, Dr. p. Yadav, Dr. M, V. Shelke
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CSiR-National Chemical Laboratory,
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Phosphorous (P), Sulfur (S), and Fluorine (F) in the carbon matrix
<an potentially tune the surface, electronic, and diffusion
Pproperties of carbon materials to enhance the theoretical limits
on specific capacity.*™ N doping in the carbonaceous frame-
work has been most comprehensively studied and resulted ina
significant enhancement in the electrochemical behavior of
graphitic and porous carbon, N atoms generally bond with
carbon atoms with three common bonding configurations
named pyridinic N, pyrrolic N, and graphitic N in the carbon
matrix replacing carbon "' Similarly, Boron is an equally
important dopant that is known to induce the complementary
electronic properties to those of Nitrogen leading to specific
application purposes." Combined doping of N and B is also
helpful in achieving high doping efficiency in a synergetic
manner."* Boron carbon nitride (BCN) is an intermediate of
semi-metallic graphene and insulating boron nitride (BN). BCN
has found a place in several applications such as neutron
absorbers, catalysts, and energy storage devices. BCN-based
porous carbon materials are frequently reported as excellent
Supercapacitor electrodes due to the presence of both electro-
philic and nucleophilic centers 1819 The presence of these active
centers plays a key role to enhance the specific functionalities
of these materials according to desired applications, Combined
effects of heteroatom doping, porous carbon architecture,
excellent charge transfer and ion diffusion properties of the
doped surface, and higher defect density are expected to boost
the electrochemical behavior of B, N doped carbon, BCN has
been synthesized in various structural forms right from zero-
dimensional (0 D)1 ¢ p 24 and 2 D* in various literature
for a range of applications. Interestingly, 30 BCN with porous
morphology and controlled carbonaceous architecture has
been reported scarcely in the literature,

Although it is a great challenge to design a 3D porous
morphology with a ternary B

@ 2022 Wiley-VCH GmbH
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ARTICLE INFO ABSTRACT

Keywords: N, § co-doped graphene (NSG) has been ¥
Graphene

Adsorption

Doping

Methylene blue and removal

1.

1 by using grag oxide, cyanamide and sodium sulphide

as a source of C, N and S respectively. Due to its excellent electronic properties and stability, NSG has been used
as an adsorbent for methylene blue (MB) removal from aqueous solution. Adsorption efficiencies of Graphene,
N-doped graphene, S-doped graphene and NSG were compared during the study and it was found that NSG
was the most efficient material for

the adsorption of MB. The study was carried out in the UV-visible region by

observing the changes in absorbance. NSG has excellent properties to adsorb the MB dye with a removal efficiency

of 93.76+0,2%. Additionally,

desorption studies were also carried out using 0.1 M cetylpyridinium chloride as

cationic surfactant and the desorption% was found to be 50.28+0.1%, signifying its reusability as an adsorbent,

This indicates that NSG opens a new window
its application in the adsorption studies. Accordingly,
treatment as a reusable adsorbent of MB in the near

for the design of heteroatom-doped carbon material as well as
the synthesized material will be employed for wastewater

future with high efficiency and appreciable stability. In

addition, the material has several other future applications such as electrode material for supercapacitor battery,
sensor, adsorbent for metal ions and biomolecules, ete,

1. Introduction

In the recent past, heteroatom (N, P, B and §) doping on graphene
and its budding application opportunities have attained great attention.
It is noteworthy that chemical doping helps to modify the properties of
graphene and unlocks various potential features that have widespread
applications like water purification, energy storage, biomarker, catalyst
and many more. It is seen that in the case of undoped graphene, the an-
tibonding (r*) and bonding () orbitals (which make up its conduction
and valence bands respectively) are degenerate. Furthermore, it is re-
markable that supreme, undoped graphene is chemically inert in nature.
This is because, its delocalized r system tightly binds and passivates its
unpaired electrons, which hinder its certain properties like reactivity
and absorptivity. Providentially, doping on graphene with heteroatoms
can confer it with plentiful active sites. In addition, its adaptable na-
ture allows it to be used as a part of composite materials since chemical
modifications facilitate favourable adjustment of its surface properties
[1-3]. The dopant atoms exert local chemical changes in the conven-
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tional structure of graphene, thereby, improving its electrical and ther-
mal conductivities and also its charge carrier densities. These chemical
treatments eventually cause various structural defects and the formation
of new functional groups on graphene. Hence, doping on graphene with
heteroatoms has eventually opened up new opportunities in the field of
dye removal and various other fields [4-6].

However, it is worth mentioning that if pure catalysts are employed
for the decomposition of such stubborn dyes, then it would require a
longer reaction time and larger reactor volume to achieve an accept-
able amount of adsorption. Therefore, doping can be employed as an
efficient alternative approach to enhance the catalytic property of cata-
lysts and modulate their optical and other properties [7,8]. Among var-
ious heteroatoms, nitrogen and sulphur are two of the most commonly
used dopants in the case of graphene and its derived materials due the
presence of active lone pair of electrons in nitrogen and sulphur [9].

Methylene blue (MB), which is also known as methylthioninium
chloride, is a synthetic basic dye. It is an organic chloride salt that has
3,7-bis(dimethylamino)phenothiazine-5-ium as the counter ion (Fig. 1).
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ABSTRACT: Beta-cyclodextrin (-CD) stabilized cerium oxide nano-
particles (}-CD@CeO, NPs) were synthesized through a hydrothermal
route. The electronic properties, surface functional group, surface
composition, size, and morphologies of the as-synthesized f-CD@CeO,
NPs were characterized using UV—~visible spectroscopy, FTIR analysis, high
resolution X-ray photoelectron spectroscopy (HRXPS), high resolution
transmission electron microscopy (HRTEM), and field emission scanning
electron microscopy (FESEM). The pH-dependent variation of the (-
potential of f-CD@CeO, NPs and the catalytic activity of the NPs for the
hydrolysis of paraoxon were investigated. The observed pseudo-first-order
rate constant (k) for the hydrolysis of paraoxon is increased with ncreasing
pH and the {-potential of f-CD@CeO, NPs. The kinctics and mechanism of
hydrolysis of paraoxon in the aqueous and cationic micellar media have been
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1. INTRODUCTION

Neurotransmission activator enzyme acetylcholinesterase
(AChE), which influences the metabolism of acetylcholine
(ACh), is an important regulator m the bran for the
continuous function of the body.' Organophosphorus (OPs)
compounds are the most popular nerve agents.”’ They inhibit
AChE activity through phosphorylation. The accumulation of
acetylcholine on the neuromuscular junctions and synaptic
space cause cholinergic crisis and dysfunction of the muscles
needed for breathing and stopping the heartbeat. Therefore, it
is essential to dispose of the organophosphorus compounds
safely. In agriculture, some of the notable OP pesticides such as
chlorpyriphos, dichlorvos, phosmet, ethyl paraoxon, methyl
parathion, and malathion are widely used for “pest”
destruction.” Previously, different types of enzymes® and
organic nucleophile” have been used for degradation of these
toxic OP compounds. A metal-based nanoparticle alternative of
nanozymes has contributed immensely to this field of research
due to its characteristic properties such as a nano size range
~1-100 nm, specific surface properties, easy availability, and
cost effectiveness as compared to the organophosphatase
enzymes and organic nucleophiles.

Lanthanide series elements, especially cerium ion, which is a
hard acid in nature, have a high affinity to interact with
oppaositively charged groups such as phosphate. In comparison
to metal oxides’ and metal—organic frameworks,”” the oxide
form of cenum (Ce0,) is a more attractive agent due to its

© 2023 Amenican Chemical Society
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spphcatons in photocatalysis, water splitting, and catalytic
conversion."™ " Cerium oxide (Ce0,) in the nanoscale range
is applicable in many areas such as in the agriculture field for
crop mmprovement and crop stress tolerance,'” and in the
biomedical field as a theragnostic agent for cancer treatment,'*
as a bioscaffold,”” and for drug and gene delivery.'® The
occurrence of two ionic valencies (Ce¥/Ce") on the active
sites of nanoceria is responsible for the oxygen vacancy
generation on the surface, which facilitates the phosphohy-
drolase activity of CeO, NPs.'”"*® Because of their ionic
valency state, they behave as radical scavengers.?' Nanoceria
exhibit pH-dependent variation of surface charges (negntive,
positive, or neutral) and other specific properties’ like
homogenization, dispersion, and stabilization in aqueous
solutions, which help in its application as oxidase,** catalase,**
biomolecule adsorbent,™ sensors***’ etc. Recent advance-
ments in research have proven the enzyme mimetic like activity
and catalytic phosphorylation activity™ of CeO, NPs with
several biomolecules such as DNA, RNA, nucleic acid, and
peptides.” ™!
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- Template Directed Synthesis of Boron Carbon Nitride
Nanotubes (BCN-NTs) and Their Evaluation for Energy

Storage Properties

Indrapal Karbhal, Vikash Chaturvedi, Poonam Yadav, Apurva Patrike,

and Manjusha V. Shelke*

A unique approach has been applied for the synthesis of 1D boron carbon
nitride nanotubes (BCN-NTs) using MnO;, nanowires as templates. BCN-NTs
have been evaluated in Na-ion batteries, Li-ion batteries, and supercapacitors
as electrode material and exhibited excellent and stable electrochemical perfor-
mance. BCN-NTs as an anode for Na-ion battery has been shown to be highly
stable up to 3000 cycles with capacity retention of 95 mAh g™, at a high current
density of 1 A g™'. In the case of the Li-ion battery, these BCN-NTs show a
specific capacity of 563 mAh g™ at a current density of 50 mA g". Finally, when
used as an electrode for a supercapacitor, BCN-NTs display a specific capacity
of 221 F g7 at a current density of 3 A g™ and 168 F g™ even at a very high
current density of 30 A g™ exemplifying the excellent rate performance. The
multifunctionality and stable performance of BCN-NTs among various electro-
chemical energy storage systems highlight the robustness of the material and
make it an excellent candidate for scalable production and commercialization.

due to their excessive volume expansion
and pulverization in addition to low con-
ductivity.®! Alloying-type metal electrodes
also face the issues of agglomeration and
capacity fading with cycling.l®!
Carbon-based nanomaterials such as
graphite, carbon nanotubes (CNT), Gra-
phene, and porous carbon are widely
accepted as durable electrode materials
in electrochemical devices due to excel-
lent chemical stability, good electrical
conductivity, widespread availability, and
electrochemical stability under harsh
conditions.”? They usually possess
high surface area but the specific capaci-
ties of these materials are often not very
high due to inherent inferior theoretical

1. Introduction

A surge in demand for clean and sustainable energy storage
devices has presented the need for the development of low-cost,
ubiquitous, and marvellously engineered electrode materials.
Carbons, metals, metal oxides, chalcogenides, and conducting
polymers are some of the materials that are frequently used
as an electrode for electrochemical charge storage."** Metal
oxides and chalcogenides have very high theoretical specific
capacity but they lose their capacity gradually during cycling
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capacity values. Interestingly, heteroatom-
doped carbons like Nitrogen-, Sulphur,
Fluorine-, Boron- doped carbons can have
additional functionalities and invariably lift the limits on charge
storage capacities.""13] Few-layered boron carbon nitride {BCN)
nanosheets, as analogues of graphene, have shown superior
Li* storage capacities because of the polarity of B—N bonds.!¥
The high density of >B—N< and =C—N< groups ensures a high
concentration of redox centres for reaction with Li* ions, thus
ensuring higher charge storage capacity!®l Additionally, dimen-
sionality control is a very important way to engineer carbon-
based materials. 1D, 2D, and 3D carbon materials possess an
unusual set of properties that are required for the development
of electrode materials used in different applications. Especially,
1D nanomaterials are of great interest because of their high L/D
ratio (aspect ratio) and mechanical robustness which shortens
the diffusion path length and provides good stress tolerance 'l
The nanotube morphology is advantageous because Na*/Li
ions can diffuse into sites either on the outer or the inner sur-
face of hollow boron carbon nitride nanotubes (BCN-NTs). Also,
Na*/Li* ions can be inserted within the BCN layers of BCN-
NTs."VI These properties such as high conductivity, doping, and
dimensionality tuning make 1D-doped CNTs one of the most
interesting electrode materials for energy storage applications.
BCN has been synthesized by various methods as discussed in
previous reports. 1929 |, brief, Shelimov and Mokovits reported
the first synthesis of arrays of C/BN/C using acetylene and
trichlorobenzene over an anodic alumina template via pyrolysis.
BCN-NTs grown by bias-assisted hot-filament method from B;H,,

© 2022 The Authors. Advanced Materials Interfaces published by Wiley-VCH GmbH
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Abstract

M.
online education to the students all over the world, According to

sive Open Ouline Courses (MOOC) is an extensive way of providing

statistics, this educational system has millions of students enrclled in

hundreds of courses across o ety of activiti

ince its Inception,

MOOC has faced a number of issues, one of which is known as the

"student dropout prediction sccuracy,” which is also a significant
ditference between traditional teaching and MOOC. As a result of this
fact, MOOC's averall performance has a negative impact on the true
purpose of distance learning, In MOOCs, however, the gap between

course 1 and course o letion is quite large. On the plus
side, emerging technologies have opened up several opportunities for
students to veceive education onling; however, due to a varisty of
ne students s higher than that of
traditional school students. The goal of this study is to better
understand and predict the MOOC dropout rate, The multiple models
and evahation metrics generating variety of resufts as extractad from

factors, the dropout vate of or

literature review. In this moded, a hvbrid cluster based {i selection

maode] i implemented in order to optimize the class predietion. In this
model, & lybrid cluster hased metahenristic model is designed and
implemented on the class

stion problem.
Tasite
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Energy-Efficient Hybrid Routing Protocol to Extend the Network

Lifetime in loT Applications

Jyoti Sharma, Surendra Kumar Patel, V. K. Patle

Abstract

A Wireless Sensar Metwork (WSN) is made up of ssveral inexpensive, low-power,
compact sensor nodes that are densely placed across the monitoring area.
Wireless connection creates a multi-hop wireless network system, WSN s
particularly well suited for deployment in harsh envirenments and remate
‘monitaring locations that are not suitable for personnel. It has significant
advantages like a large coverage area and broad application prospects in the
fields of miltary, emaronmental monitonng, mdustrial contrel, and wban
transporiation. loT-enabled networks howsver, suffer 2 varety of difficulties
because of the enormous heterogenecus data generated by many sensing
devices, including long communication delays, fimited throughput, and short
network lifetimes. In this study, a hybnd cluster-based routing protocel model is
suggested that makes use of the advantages of bath buiterfly and particle
swarm optimization methods. The suggested approach splits the network into
many clusters and chooses the best node as the duster leader to exacerbate the
network's premature demise, Thie typical custer-based routing protocols PSO
and BOA are assessed using simulation results in terms of the quantity of alive
nodes, throughput. and remaining energy of the nodes,
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HIGHLIGHTS

¢ A hybrid approach using time frequency analysis and deep learning for risk stratification of epileptic
seizure is proposed.

e An extensive comparative study of various machine learning and feature selection technigques is
conducted.

¢ Implemented andevaluatedthedeep learning based long short-term memory networks.

Abstract: Epilepsy is a noncontagious brain abnormality, which causes electrical distraction and strains the
neural system. Generally, epilepsy is treated and diagnosed through continuous examination and
interpretation of the electroencephalography (EEG) signals. This is a very time-consuming and tedious job.
Further, it is subjected to observational errors and observer variability. Hence, the development of an efficient
automatic alarm system to recognize epileptic seizure signals is of important concern. The objectives of the
present study are to investigate deep learning based long short term memory (LSTM) networks for the
classification of epileptic EEG signals using time-frequency analysis. Additionally, a comparative investigation
is carried out to evaluate the various state-of-the-art feature selection and classification models for automatic
classification of EEG signals for Epilepsy detection. Features based on statistics, entropy, and fractal were
extracted from both the time domain and frequency domain. The extracted features were supplied to LSTM
networks and traditional machine learning models for epileptic EEG classification. High classification
accuracy of 100% (under hold out and 10-fold protocol) and 99.80% (under 10-fold protocol) is achieved by
the proposed LSTM strategy followed by the Back Propagation Artificial Neural network (BPANN) which
achieves 99.6% classification accuracy when all the 150 EEG biomarkers were used as input to the classifier

Brazilian Archives of Biology and Technology. Vol.65: €22210559, 2022 www.scielo.br/babt
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Study of the Enhanced Efficiency of Crystalline Silicon Solar Cells
by Optimizing Anti Reflecting Coating using PC1D Simulation

Mohnish Kumar Sahu, Naman Shukla*, Sanjay Tiwari
School of Studies in Electronics and Photonics, Pt. Ravishankar Shukla University, Raipur

*Corresponding Author: naman.shukla43@gmail.com

Abstract:

In this paper, simulation of a mono crystalline silicon solar cell was done using PC1D software.
The impact of different solar cell parameters, with their effects on power and efficiency, has
been investigated. It is seen that the textured surface reduces reflection and increases the
efficiency of the solar cell at least 2-3%. From the simulation, it is seen that the optimum value
of p-type doping concentration 1 x 10 cm™3, n-type doping concentration 5 x 10'® cm with
pyramid height of 2-3 um and equal angles of 54.74 degrees produces the best result in
simulation. An anti-reflective coating with a refractive index of 1.38 and a thickness of 84 nm is
considered optimal. By optimizing the effective parameters, a solar cell with an efficiency of
24.45% was achieved through simulation. For a p-type mono crystalline silicon wafer, with an
area of 10 x 10 cm? and a thickness of 200 xm, initial simulation shows a 24.45% efficient solar
cell.

Keywords: Anti reflection coating, c-Si Solar Cell, Doping Concentration, Efficiency, PC1D.
Introduction

Anti-reflection coatings minimize the reflection of one or many wavelengths and are typically
used on the surface of lenses so that small amount of light is lost. A simple coating can be
designed to minimize the reflection on an interface between two materials by providing an extra
material for light to interact with absorption layer. This can reduce the total reflection coefficient
of the system by having light reflect from two interfaces where each interface has a smaller
difference in refraction indices than the original interface. This type of coating is an anti-
reflection coating, and the optimum refractive index of the coating (nc) to minimize the total
reflection coefficient is given by the geometric mean of the two materials that made up the
original interface. In the case of air and glass, the optimum antireflective coating would have a
refractive index of approximately 1.23. No real material has this ideal index, but magnesium
fluoride (MgF2) is often used because of its refractive index (1.38) which is close to the ideal
value.

Nowadays, not only the solar cells have an anti-reflective coating, but such a coating can also be
used on the glass surface (substrate) of solar modules. Anti-reflective coatings on the glass of the
solar modules improve light transmission and thus increase the overall efficiency of the PV
module. Another advantage is that the glare from the glass will get reduced. This allows the
panels to blend in more easily with its surrounding. Also, it clears the path for installations nears
airports (a panel without anti-reflective coating might blind a pilot). PC1D is commercially
available software most commonly used for solar cell modeling (PVEducation, 2009). This
software is currently used by many companies and universities such as the University of New
South Wales, Australia. Here the PC1D version 5.9 has been used to simulate an energy efficient
mono crystalline silicon solar cell. The simulation also gives insight about the range and impact

1 DOI: 10.52228/JRUB.2023-35-2-1
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Assessment of industrial noise pollution in the Raipur region
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! Department of Chemistry, Guru Ghasidas Central University. Bilaspur. Chhattisparh. India

Abstract

A study of noise characteristics in some selected industnial arca in Raipur region has been carried out. The study
involves physical measurement ol the noise levels usimy digital wound level meter and a social survey was
cpndnc!cd using questionnire. Also, those hving in the vicimity ul the sawmill factories are particularty at high
risk of excess noise exposure Proper regulation shiould be put in place by both §iate and Local Governments and
Industries should be located in designated non-residential area Sound Intensity Modelng 1s been evaluated for
all the industnial area and 1t 1s found that high Intensity of noise s found i all the ares with various health issues
1t 1s concluded that a risk of excess noise exposure exists among all the workers due to the very high noise levels
found in this study.

Keywords: environmental loxicity, distribution, noise pollution. public hiealth. modelling

Introduction

Environmental noisc is currently becoming one of the most dominant types of environmental pollution The
effects of noise clusely correlute with quality ol life especially regarding the physical and psychological health of
inhabitants, social and economic costs, thus impacting (he sustainable development of a country !/
Environmental noise management. therefore, 15 one of the most exigent tasks for environmental pollution
management. The management of noise nced to be developed in 2 comprehensive, integrative and cross-sectorial
way, and appropriate methods and approaches for the management ol noise Impacts needl 1o be found to deal
with them in the most eflective and sustunable manner at different governance levels, ncluding natiwnal lesel
that takes into account not only the requirements of the unions the country 15 a part of but also tinds tailor made
approaches

Noise pollution is recognized as a mijor problem for the quality of life in urhan arcas all over the world. Becanse
of the increase in the number ol cars and indusirialization. noise pollution has also increased. Noise 1o cuties.

levels 1 Residences fur fram noise sourees and near
il

especially along man arteries, has reached up disturbing
silent secondary roads are currently very popular People prefer ta live 1 places Lar from noisy nrban areis
The unit of noise 1s decibel, bne-tenth ol'a bell and denotes as d(B), however the monitorng umtis consitdered as
JB(A) Leq denotes the time weighted average A" of the level uf sound in decibels on scale A and it has been
found related to human hearing 1 Thus in. UB(A) Leq. denotes the [requency weighting in the measurement ol
noise and corresponds to [requency response characlerisucs of the human ear " The unit ol frequency 15 hertz
(Hz) and is defined as the number of compressions and rarefactions per unit time (sec.). Human heanng 15
censitive 1o frequencies in the range of about 20-20.000 Hz (the audio frequency range) ' Sound pressure is
used as the fundamental mensure of sound (amplitude) as it is measurable directly by any standard instruments
The weakest sound pressure disturbance that can be detected by an “average™ person at 1.000HZ has been tound
1o be 20 pN/m2 and the largest 107 WN/m2 L Because of such a wide range, the use ol a hinear pressure scule
has been found 10 be non-seientific. It has been found convenient 1o empluy sound pressure level. 2 quality.
which 1s proportional 1u the logarithm of sound pressure. By fus. the sound pressure range of interest s

compressed between 0 10 130 Db #5291,

Experimental

Study area

The Raipur city is one of most popul
been conducted at different Indusiria

ated etties in Indiaand s acapital city of Chhattisgarh, state. A sursey has
[ locations ie (Urla, Stltara, Birgaon. Bhanpuri, Saronu-sankuara. Hirapue
and Tilda) for one month ie at various lucation and an industral cordor L0 as§ess ambient noise levels. Noise
Iniensity was monitored Trom dilterent [ndustrial nrea such as Tilda 47 locatons . Thrapur 17 locitions.
Bhanpuri 34 locations.. Birgaon 13 focations.. Urla 26 locations.. Siltara 47 locations and Sarona 21 locauons

Sce. Figure |,




International Journal of Advanced Scientific Rescarch
www.allscientiticjournal.com

ISSN: 2456-0421

Recvived: 25-11-2022; Aceepted: 12-12-2022; Published: 27-12-2022
Volume 7, Issue 2, 2022, Page No. 85.98
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Abstract

The increase of traffic flow in cities causes traffic cungestion and aceidents s well as air pollution Traffic
problems have attracted the interes| of many researchers from the perspective ol theory and engineering. In order
to provide a simple and practical method for measuring the exhaust enission and assessing the elfect of pollution
control, a model is based on the relatonship between trattic Now and vehicle exhaust enussion under a certan
level of road capacity constraints. In the proposed model, the hydrocarbons (HC), carbon monoxide (CO). and
nitrogen oxides (NO) are considered as the indexes of total exhaust emission, und the speed s used as an
intermediate variable. To verify the rationality and practicality of the model, a case study for Beijing, China, 1s

provided m which the ellects of taxi fare regulation and the specifie vehicle emission reduction policy are
analyzed.

Keywords: health effects, carbon manoxide. traltic vehicles

Introduction

Carbon monoxide (CO) is a rasteless, odorless and colorless gas It is o by-product ol partial combustion of
organic compounds "' Although general fires. charcaal stove ermissions. [PG fueled portable heater emissions
account for the mujority of reported (O potsoring Futalities. with aboat une third ol CO poisonie cases
resulting in death stem from gasoline motor exhaust enussions 1 These cases are olten assowviated with
maliunctioning or clogged motor vehicle exhaust systems but also. 1o a lesser extent, with CO induced simende
anempts. In addition. tobacco products consumption s considered a significant source of €O posoming in
humans. The negative impact of urbin road wraffic is mamly on-uir quatiey 7' eeosysten, and noise leve! M Dye
10 the continuing ncrcase of motor vehicles, human health and erviconment have been severely impacted
According to the classification of air pollutant sources in urban area. motar vehicle emission uccounts lor more
than 80% of the air pollution in major cities I The statistics of Beying show that the level ol carbon monoxide
and nitrogen oxides exceeds national standard even in the aity’s tourth and fifth nng roads where the average
speed of vehicles is high. Since the concept of sustainable development has been adopted into the theory and
methods of urban transport systems planning. the coordination between transportation development and urban
environment becomes the focus of the urban transportation research in the 21% century. In recent years: many
scholars have studied vchicle exhaust emission for environment protection '**"L, The lethal conscquences of CO
in engine exhaust is tragically ilustrated by the hundreds of persons who die each year from carbon monoxide
poisoning caused by a running vehicle inside a closed garage. Others die or become il in homes with attached
garages, while stranded in their car, or while driving or riding in a vehicle with a defective exhaust system /'
Motor vehicle emissions standards staed that all vehicles produced alier the explont of norms have 1o be
compliant with the regulations. At present. Bharat Stage IV (BS V) parallel w Euro IV regulations since April
Ist. 2010 is applicable fur various types of vehicles; India has recogmized limits on CO exposures (at wdle) for
motorcycles, cars and innovative emission standards for pasoline-fueled cars took effective m 1991 11 The
automobile emissions are allected by driving pattern. overcrowding. temperature, traflic speed. vehicle's engine
conditions and emissions control equipment and its maintenance 'L EPA and WHO hay recommended
exposure of ambient air quality guideline values for CO a9 ppm and 25 ppm as an 8 b and | h time-weighied
avg. concentration respectively. The exhaust pollutants regulations ol CO emissions from Various counties is
represented in India as two wheelers as 0 Sgm/km. Four wheelers (Petrol engine) 125 enmvkim, Four wheelers
(Diesel engine) 1.00 gnvkm. Six wheelers (Petrol engine) 2.20 gmvkm and Six Wheelers (Diesel engine) 2.20

gmv/km, 12179,

Materials and Methods

Study area ] ;
The tralfic velucular, emissions generate signilicant amounts ol particulates in ambient air ol Rupur aity ot
fndia, causing climaie, environmental and health impacts B0 Raipur (21°23° N, 8}63K) 15 a capital of
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Abstract: No medications are at present affirmed for
Coronavirus Disease-2019 (COVID-19), ulbeit some have
been attempted. Taking into account late investigations
and conversation on  chloroquine  (CQ) and
hydroxychloroquine (HCQ). we intended to survey
existing writing and Important sites concerning these
medications and COVID-19, antagonistic Lmpacts
identified with drugs. and related rulesThe exact
instrumental activities of CQ and HCQ against SARS-CoV-
2 isn't seen, however, is likely multifactorial: Inhibition of
SARS-CoV-2 viral passage by CQ ucilizing impedance with
the connection of the ganglioside-restricting space at the
tp of the N-terminal area of the SARS-CoV-2 spike with
the ACE-2 receptor and hindrance of pli-subordinate
viral molecule endocytosis through the rise of endosomal
pH by the powerless base CQ.ln this review regarding
viruses, for reasons  presumably incomplotely
indistinguishable including alkalinization by CQ of the
phagolysosome, a few investigations have demuonstrated
the adequacy of this “atom, including against
coronaviruses among which s the SARS-related
corvnavirus.CQ and HCQ have comparative propertics
and movement, yet the generally lower harmfulness
profile with HCQ has driven most specialists to suggest
HCQ over CQ while considering treatment of SARS-CoV-2
with one of these operaters.

Keywords: COVID-19, chloroquine, hydraxychloroquine

1. Introduction

The episode of COVID-19 brought about by the extreme
intense respiratory disorder coronavirus 2 (SARS-CoV-
2/2019-nCoV) represents a genuine danger to
worldwide general wellbeing and nearby economies,
According to information accessible on different sites
for COVID-19 diseases around the world, the cases are
expanding exponentially. Such immense quantities of
tainted and dead individuals require a critical interest
of compelling, accessible, and reasonable medications
to control and reduce the plague. The World Health
Organization (WHO) proclaimed the Corenavirys
disease (COVID-19) a pandemic on March 11, 2020,
Until now, there Is an carnest requirement lor
compelling medications against SARS-CoV-2. CQ and
HCQ have been appeared to repress SARS-CoV-2 in

 © 2022, 1/IRSES

—— e

vitro, and HCQ appears to be more successful than €Q
[1,2). €Q with the (N#-(7-Chloro-4-
qumolmyl}-Nl,N}—d:ethyl-l,4-pur1tam:chﬂm:m:) has
some time to be utilized and to treat intestinal sickness
and amebiasis. Be that as it may. Plasmodium
falciparum created boundless protection from it. In the
previous years, becausc of inconsistent usage of CQ
clinical practice, its creation and market flexibly were
extraordinarily decreased, :n any event in Chma The
pandemic COVID-19 has pushed the worldwide social
insutance framework to an emergency and added up to
a tremendous monetary weight. Various medications
for prophylaxis agansl COVID-19 including CQ and
HCQ have been attempted. CQ I1s 4 prescription with a
long history as an enemy of an intestinal sickness
operator. Late intrigue was produced for the potential
utilization of CQ for people with COVID-15 dependent
on in vitro information that showed wide antiviral
properties, including action against SARS-CoV-2 This
potential has not been borne out in  Creature
prelimtnaries  and - current clinical intormaticn 15
missing 1 regards to the treatment of COVID-19
disease with CQ CQ and HCQ share a comparative
instrument of activity; however accessible i vitro
information shows that HCQ has a fundamentally more
prominent intensity against SARS-CoV-2 than CQ, n
light of its essentially lower powerful focus (EC50)
esteem contrasted and HCQ [3-4].

formula

Over a billion Indians as of now remain at the inchne ol
a monstrous increment in instances of COVID-19. The
Indian Council of Medical Research, (ICMR) under the
Ministry of Health and Family Welfare, has suggested
the chemoprophylaxis with HCQ (400 ing twice an day
1, at that peint 400 mg once per week (rom that point)
for asymptomatic human services laborers treating
patients with suspected or affirmed COVID-19, and for
asymptomatic family unit contacts of atfirmed cases
[S]. The archive expresses ‘its utilization in
prophylaxis is gotten from accessible proot of
advantage as treatment and bolstered by preclinical
information”, Albeit some in-vitro prool backings the
antiviral action of HCQ and its antecedent €Q, there s
no companion look
either medicate for

Mo a distribution that assesses
1 praphylaxis of SARS-
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ABSTRACT

atometric method tor determination of lungicide
The method is based on the bromination of azoxystrobin to torm dibrome

Potassium iodide, Patassium iodate mixture in the
green colored complex. Characteriz

using UV-Vis spuctrophotometer and FTIR methods As a result, the UN-Viaible absorplion Spretrum was
vbserved al 615 nm. The Imits of detection and It ubscrved at (.00 bg ol and

0059 pg mjs respectively We have also studied the conformational and funciional group (such as most
characteristic band of O-} steelching frequency abserved at I3y cm | Bonding N-H svmmeteival is
164550 em !, C=C bending is 691 (17 em ' Sem metrical stretching C-N 18 1993 13 em and MdZ0 om (¢
stretching and other vibrationat w 1059 =

Fem ) dnvolved m the
bromination by FTIR method, This dex cloped method ha

AZOXVStrobin m various o

A new UV-Vigible spuctroph azanwvsrtobin was dow vleped

azoxvstrabin which react with
presence of levcomalachite groc

NG o formea bluish
ation was done fur the sy nthesis o

I bluish yreen colired conmples by

miks of quantitication were

cotnplNatian Belween aros STE

i .1:1(,[
s been successiylly g P

Ll for the detochion wl
maronmental samples Boer's |,
e mLYin fiinal solution volume of |0

analysis of a solution cont

W oeheyed over the ¢
ml [he n:prmiuubql!l_\'
aming 5 pg ml ' of azosystrobin i
of the colour system 1s 1 Y36x 11 | mol'cm ' and Sandell’s sensin
standard deviation (RSD) for the abeorbance \
from the interference of othe

was applied to the determin

oneenteation rince of 1311
assessed by carrving out seven d

avs replicate
a fimal solution of 10 ml

The molar absueptivity
1S DLR00 » 10 e em ™ Tlhye relative
alue was tound to be 1y, [he suggested miethod 1o tree
rtovicant agents. The analy tical Patameties were oplim zed

Jand the method
abion ol azovvstrobin in water soil and Taad Samples

Key words : LIV-Visibl, Spectroplotometer, FTIR, Azoxustrobun, Brownmation and Lewcomalachite greew (1 MG

Introduction duction can't achieved without the

Vital role of pes-
ticides. Pesticides are app

hed directly on the plants
Pesticides are the major basis with signicant role in which are able to determine for long time
ensuning safety from the destruction Ciusud by etables, When pesticides are use in the
many pests. At present time, the viable food pro-  sessed that only about |9,
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Abstract: Bicactive lipophilic compounds were investigated in 14 leguminous tree species of timber,
agroforestry, medicinal or ornamental use but little industrial sigmificance to eluaidate their potential
in food additive and supplement production. The tree species investigated were: Acacim anriculifornis,
Avacu concinia, Albizu tebbeck, Altizin odoralissad, Basdirida Vacamosa, Cassia fistula, Dalberga litifolis,
Delonix regin. Entada phascoloides, Hordwowkio brata, Peltepherion plerocarpun, Senvgalia catechu, Sesi
sesban and Vacletha wlotica. The hexang-extracted oils of ripe seeds were chromatographicaliy
analysed for their fatty acid composition (GC-MS), tocochromanol (RP-HPLC /FLD), squalenc and
steral (GC-FID) content. A spectrophotomutacal method was used to determime tolal varstenod
cuntent. The resulls showed generally lose oilyield (1.75-17 §370), the highest was from HE bt
Linolerc acid constituted the largest proportion in all samples (4U7S to 02 255, of total tatrv acids i
followed by olueic (14 57-34 30'%) and palmitic (5. 14=23.04") auid The total tocochromanol content
ranged from 100.3 to 367 6:my 100 y ™" o1l D regia was the richest and the only to contain s:gnitimnl.
amount of tocotrienols while other vils contained almost exclusively tocopherols, dominated by either
w-tocopherol or y=tocopherol The total carutenoid content was highestin A awrculifornns (2377 my
100 g"‘}, S. sesban (2357 my 100 g~ ' Jand A edoratissona (2037 mg 100 g ), and ranged from (17 to
237 mg 100 ¢ ~ ! wil. The total sterol content ranged from 240.84 to 2543 myg 100 g
oil was the richest by a wide margin; however, its oil vield was very low (175%) Either fi-sitosterol
or AS-stigmasterol dominated the sterol fraction: Only C. fistula oil contained a significant amount ol
squalene (303.1 mg 100 g~') but was limited by the low oil yield as an industrial source of squalene
In conclusion, A. auriculiforimis seeds may hold potential for the production of carotenoid-rich oil, and
H. binata sced vil has relatively high vield and tocopherol content, marking it as a potential source of

LA concina seed

these compounds.

Keywords: Fabaceay, Leguminosae; phytostanol; bean; tocochromanal

1. Introduction

Plant seeds contain various biologicaily active substances, including lipophilic sub
stances such as phylusmmls, tocochromanols and carotenoids, and are major sources ot
these micronutrients in the diet. Legume seeds tend to have lowofl codent; exceptions to
this include soy, peanuts and Ponganta pinnata; however, low oif contenf does not exempt

e
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Abstract: There are o plethora of plant species in India, which have been widely used in vegetable
dishes, soups, desserts and herbal medicine. In addition to these traditional uses, today there s
the extra possibility of also being able to use these plants in the nutritional supplements indus-
trv due to their favorable antioxidant and mineral composition In this sense, thirteen vepelable
species—Chanania lanzan, Ziziplus maritiana, Niluimbo nucifera, Ternunatw catappa, Termunalio arpom,
Tornunalia bellirica, Ternunalu chebuln, Lagenaria sicerana, Luffa aegyptiaca, Praecttrullus fistulosns, Beii-
casa hispida, Citrillus lanatus var, lanatus and Cueurbita maxina—have been analyzed. In this paper
we discuss the distribution of polyphenols and minerals (Na, K, Mg, Ca, Al, P, S, Cr, Ma, Fe, Cu, 7y,
Mo, As and %) 1n different seed parts (the rhizcome, pericarp, carpel, seed coat and kernel) of the
above species and thetr possible use in the nutritional supplements industry. The conventrations ot
tutal pulyphenels, flavononds and minerals ranged from 407 o 3144 my rutin hvdrate/ 100 2 RESTY
3070 my quercetin/ 10U g and 1433 1o 7428 my /1040 g, respectively K, Ca, Pand S swereabundant in
these herbal fruits. In two species of herbal fruts, Tenmtnalia arun and Termealie chebula, only part
of the seed structure was suilable for use in nutziional supplements

Keywords: herbal seeds, fruit seeds, polyphenols, minerals, nutritional supplemuents

1. Introduction

Speds contain vital nutrients and ultra-trace elements, which reduce the risk of car-
diovascular disease and diabetes ||| and promote different healthy functions in human
beings [2,3]. Many plants also contain polyphenols and flavonoids with strong antioxidant
and disease-prevenling properties, and could be valuable sources of these compounds in
the preparation of nutritional supplements [i-]

Zizipities mavritiona (as Ziziphis jujuba (L) Gaertn., and Ziziphus jupiba (L) Lam ) 1s
widely cultivaled, especially in southeastern Asia, as a commercial crop [>]. The fruit 15
eaten raw or preserved and its seeds contain a number of medically achive compounds
including saponins, triterpenes, flavonoids and alkaloids. It is hypnotic, narcotic, sedativ e
stomachic and tonic, and Is used internally in the treatment of palpitations, insomnia,
nervous exhaustion, night sweats and excessive perspiration | | Buchanana linzan s .1.
medium-sized deciduous tree with edible frutts and seed kerels, Its seed kernel and
extracted kernel ot are used in the preparation of several Indian dis
source of phytochemicals, tocopherols and essential fatty acids i
linolenic acid | 1] '

s and are a potential
A oleic, linoleic and
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ABSTRACT: Digital Soil Mapping (DSM) now a days is very popular rather than conventional
soil map, it is an important tool in soil survey and sustainable agriculture planning. The spatial
distribution of per pixel soil information by the use of soil samples laboratory observations data.
Ninety soil samples were collected at a depth of 0-50 cm from various Physiography land units
in the Maniyari basin, Chhattisgarh, India. This Physiographic landscape unit was made with the
help of on the basis of slope percentage and Landuse Landcover as well as Physiography.
Sentinal 2 satellite data with 10 m. and Aster DEM with 30 m. resolution has been used to
prepare the digital soil map. Mainly four Landuse Landcover classes have been accounted to
incorporate with five topographic classes to prepare physiographic units. Soil samples were
analyzed to determine the Macro (N, P, and K), Micro (Fe, Zn, Cu, Mn, S and Br) Nutrients and
Some Physico (Texture, Bulk density, depth) Chemical Properties (pH, EC and OC). Six textural
classes identified were sandy clay loam and sandy clay, clay, clay loam, loam, sandy loam. The
bulk density, depth varied from 1.08 to 1.8 Mg m-3, 14 to 90 cm. respectively. The pPH, EC, OC
are varied from 5 to 8.36, 0.1 to 1.2 ds/m, 0.03 to 1.47 respectively. Nitrogen (N), Phosphorus
(P), Potassium(K) varied from 125 to 476 kg/ha., 4.44 to 77.78 kg/ha, 79.6 to 504 kg/ha
Respectively. The digital soil database along with all properties are called physiographic soil
map. Spatial distribution mapping of all properties and nutrients has been prepared with the help
of Kriging and Inverse distance weightage interpolation method and finally prepared a soil map
which will help to selection crop and get best sustainable cultivation.

Keyword: Soil Nutrients, Digital soil map, Kriging interpolation, Geographical Information
System.

INTRODUCTION
The compilation of geographically referenced soil databases based on quantitative

correlations between spatially distributed environmental data which taken from the field and
meaSl!rt?ments made on laboratory, is referred to as digital soil mapping. (McBratney et al.,2003).
The digital soil map is a raster baged map which composed of 2-dimensional cells (grid) in which

the.mfc'ertainty of the soil prediction. Digital soil mapping better Captures observed spatial
variability and reduces the need to aggregate soil types based on a set mapping scale (Zhu cf al.
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ABSTRACT:
The Land suitability analysis is one of the best techniques for the evaluation of soil quality
for a particular study area. This technique was first developed by the Food and Agriculture
Organization of the United Nations (UN-FAO). It is possible to evaluate the land based on
different periodic conditions. The use of modern techniques, such as Remote Sensing and
Geospatial Technique, helped the categorize land suitability assessments. In the present
study, Rihand river basin areas were categorized according to the land suitability for defined
land uses using the method of land suitability classification. The Land Suitability Analysis is
one the most useful application for land use planning and sustainable resource management.
The land suitability analysis of the Rihand river basin has been carried out in different classes
to better understand land. The suitability of land has been categorized as S1 (highly suitable -
no significant limitations), S2 (moderately suitable - having few limitations), S3 (marginally
suitable - having most of the limitations), N1 (presently not suitable, but potentially is
suitable for futures; uneconomical for land use), and N2 (permanently is not suitable). These
suitability classes are refers to the effects of the individual land qualities on the engendering

of the different crops.

Keywords: Rihand River Basin, Soil Prosperities, Land Suitability, LULC,

INTRODUCTION

The land Suitability is assessed considering the rational cropping system, for the evaluation
of soil quality for a particular study area (FAO, 1976). The suitability is the ﬁmc.tion of soil
quality assessments for different crop practices and land characteristics, This is one of the
important measurements, of how well the soil qualities of a particular land unit match the
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Abstract

During past four decades, Siliguri city has attracted a large number of population due to

economic hub of the entire north Bengal, which led to the rapid transformation of its LULC
pattern. Therefore, this study is aimed to analyse the LULC changes during 1991 to 2021 by
giving special emphasize on built up transformation. The Landsat TM, ETM and LISS IV data
has b?en used for the LULC classification of the Siliguri city. Modified Maximum Likelihood
Classifier approach has been adopted to generate the classified image. From the analysis it is
found that there is a drastic change in built-up 1254.54 percent in respect to 1991. While
teagarden, agriculture land and waterbody declined by -90.06, -97.17 and -88.76 percent,
respectively. These changes are harmful for the ecological balance of the city surrounding. It can
further impact on the city’s sustainable development. :

Keywords: Land Use Land Cover (LULC), Built-up, Maximum Likelihood Classifier, Urban
expansion. '

Introduction
As per the World Bank report 2009, Secondary cities have tremendous potential for

upgrading the regional and national Development (World Bank., 2009). In this report
significance of medium sized class 1 cities has been given more importance for the betterment of
world economy. Historically South and South East Asia has the highest population
concentration. In the last few decades, mainly second half of the last century rapid growth of
urban population has led to the speculation of urban explosion in this region . On the other
hand, the population growth of the developed countries almost stagnant because they already
passed the phage. It is worth mentioning that their rate of urban growth also stagnant. Among
the Asian countries India and China alone will account for more than 64% of the overall growth
of urban populations in Asia and a 42% share of global urban population growth from 2005 to
2025(Sankhe et al., 2011). India with a total urban population of 377 million as per 2011 census,
the second largest in the world after China and expected to increase up to 590 million by 2031.
According to 2011 census between 2001 and 2011, 92 million people were added to the urban
population, the largest decadal increase in the last one hundred years, and for the first time, the
net addition to urban population exceeded that of the rural population (Shaw, 2018).
Urbanization is a process whereby productive agricultural lands, forests, surface water bodies
and groundwater prospects are being irretrievably lost((Pathan et al.,, 1991). In India,
unprecedented population growth coupled with unplanned developmental activities has resulted
in urbanization, which lacks infrastructure facilities(Sudhira, Ramachandra, & Jagadish, 2004).
Development of new urban areas and expansion of existing cities is inevitable as it is an
essential part of sustainable economy but uncontrolled and haphazard urban growth may raise
serious problems related to environmental pollution, changes in urban micro climate, loss of
biodiversity and ecological balance, human and traffic congestion and moreover quality of urban
life (Dutta & Rahman, 2017). Physical expansion of the city, population growth induce land
cover change and land transformation are natural process we can't stopped the transformation.
It can be regulated trough proper planning and management. The urbanization in India is
resulting tremendous changes at ground level which are not g_iven due attention in the
discourse of planning, development, administration and policy making. One such area that did
not receive much attention is the development, planning and governance is ‘urban fringe’,
(Nallathiga, Taneja, Gupta, & Gangal, 2018) as the city. grows to the periphery, many
geographical changes at the urban periphery are associated w:t_h the transfer of land from rural
to urban purpose. The current trend of spatial urban glrowth in almost all Indian cities has a
haphazard pattern, particularly along the urban-rural fringe(Farooq & Ahmad, 2008)
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ABSTRACT

A coastal beach is the most dynamic field in the world. Being the transition zone between land and sea, the beach is a coastal Received
landform facing the open sea and it is a gently sloping flat plain between low water lines of spring tide to the upper limit of ' (8 March 2022
wave action. It could be defined as a sloppy sand platform towards the sea. About 45 km long Kanthi coast stretches from the Accepted

mouth of the tidal river Rasulpur in the east to the mouth of Subarnarekha River in the west. Kanthi Coast is associated with 05 N_larch 202?
seven beaches, viz, Junput Beach, Skoula Beach, Mandarbani Beach, Tajpur Beach, Shankarpur Beach, Digha Beach and ~Available online
Talsari Beach from east to west. Beuch is shaped by the coastal wave. Wave is the source of energy that dissipates on the 21 June 2023
beach. Sediment textural distribution influences the work of waves on the beach. Burrowing activity by the crab is governed

the beach sediment textural distribution. In this research work, it has been observed that crab-burrowing activity pronounced Raywords

mean sediment grain size and pronouniced the sediment movement by the marine agents. To trace the said things mean grain
size assessment by Folk and Ward method (1957) and sediment transportation model of Inman and Bagnold (1963) and the
model of Bagnold (1941) are used. It has been examined that the crab burrowing activity on the beach is very important Jor

Crab Burrowing
Activity, Sediment
Texture, Sediment

the beach environment. But the crab habitat in the study area is under threat for unscientific tourism development that Transportation
directly influences beach health, Marine Agents, Beach
Health

*Corresponding auther, E-mail address: dey.navisirbnl@cinail com
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1. Introduction

Beach morphodynamics refers to the dynamic interactions
between wave shoaling and breaking processes and bed response
across a range of time-space scales (Short and Jackson 2013, p. 107).
Beach health depends on beach sustainability. Beach sustainability is
a balance between erosional and depositional work. The driving
force behind almost all coastal processes is the waves (Pethick, 1984;
Dey and Shukla, March 2019a). The impact of waves on a beach is
pronounced by the beach sedimentary textural distribution that is
furnished by the burrowing activity of crabs. Human impacts have
become the major force shaping ecosystems globally over the past
century (Gul and Griffen 2018). Crabs have been widely used as bio-
indicator species for management and conservation purposes. Crab
population densities and individual sizes decline dramatically under
human pressure (Gul and Griffen 2018). The said research work is
examined the impact of crab burrowing activity on beach health, The
research paper is traced that crabs spatial distribution controls the
beaches of the Kanthi coast. Further, this spatial distribution is
influenced to the sediment size distribution and mobilisation of a
beach. Crabs create deep, steep and small burrows also influenced to

1

physical characteristics of the beach. Coastal ecosystems are highly
preferred regions due to their valuable services (Davenport and
Davenport 2006; McLachlan and Brown 2006). Currently, human
populations in coastal areas are growing faster than in other non-
coastal regions (Davenport and Davenport 2006) for recreation and
tourism. While recreation and tourism provide a socio-economic
boost (James 2000; Schlacher et al. 2007, Lucrezi and Schlacher
2010), they cause important ecological issues (Wolcott and Wolcott
1984) such as alteration in natural habitats, declines in biodiversity
and increase in pollution (Halpern et al. 2008), which can cause
either reversible or irreversible damage in coastal ecosystems
(McLachlan and Brown 2006; Defeo et, al, 2009; Gul and Griffen
2018). The purpose of this study was to investigate how crab
burrowing activity impacts beach sustainability.
2. Study Area

Kanthi (formerly known as Kendua) coast is about 45 km long
which is stretching from the mouth of Subarnarekha River in West to
Mouth of Rasulpur River in the east (Dey and Shukla February 2019;
Dey and Shukla, September 2019; Dey et al. 2022). The northern,
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ABSTRACT

Mapping of an area’s land use and cover (LULC) ccir_itains details tha

landscape. Information on land use and land cover (LUIk:)

use and land cover change detection using geospatial data

by agricultural land, wastelands, built-up Iand, and water bodies

(4.60%), 3 km? (8.42%),

contributed the highest amount of 1and cover (58.55%),
shows a significant

‘L) is essential for the selection, planning, and implementation ~ -
of management techniques to meet the population’s risihg demand fo

and 14.03 km? (3.61%), respectively. The study concludes that in th

t viewers can use to understand the current

rbasic human needs. This paperillustratesland - '+ : - .-

in Surguja Division, Chhattisgarh, India, with the help of o

» covering 15746.53 km? (59.57%), followed
» Which account for 9916.62 km? (37.52%), 1217.91 km?

¢ study area, forest land

while the least was contributed by water bodies (3.61%),and =~
impact of urbanization on the ecosystem, % %

Key Words : Remote Sensing, GIS, Land use/Land Cover, Surguja Division

INTRODUCTION it

# }

The term “Land Use/Land Cover” (LULC) oftér
refers to the classification of human activities and natural
elements on the landscape throughout a specified timié
period using recognized scientific and statistica] methods
of analysis of various source materials. Several othe
classification systems can be used to classify it Built-qﬁ
or urban land, agricultural land, forest land, and many
other types of land are examples of LULC components.
Wide-ranging uses for LULC (Ghosh et al., 1996) maps
include natural resource management, baseline mapping
for GIS input, legal borders for tax and property evaluationj
and many more, Without the aid of additional geographic
information, LULC mapping is not feasible (Reddy, 2001)!
The earth’s surface’s physical material is known as the
land cover (Haines, 2009). The concept of “land use”

Neap

refers to how people use the land for socio-economic
purposes. A society’s social and economic development

is completely correlated with its rate of expansion. This. -
is the main justification behind socioeconomic surveys,
In this type of research, both spatial and non-spatial
datasets are utilized, At the local, regional, and national
levels, the planning, Mmanagement, and monitoring of
programs significantly depend on LULC maps, This type
of information helps in our understanding of various
aspects of land use and is essential in the development
of the policies and Programs required for planning. To \
maintain sustainable development, it is important to, .-
monitor the changing trends in land use and land cover
throughout time (Arveti et al., 2016). In order to ensure s
sustainable urban development and avoid the random
growth of towns and cities, authorities participating in
urban development must create these planning models

| How to cite this Article: Sahu, Jyoti and Gole, Uma (2022), Land Use
Division of Chhattisgarh, India. Internat, J. Appl. Soc. Sci, 9 (1 1 &12)

]

/Land Cover and Change detection using Geospatial Data in Surguja
: 365-373, I
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ABSTRACT

Basic Amenities are the most neglected
Jeads to such difference. In this study one attempt has
area which is located within the
technique computation of built up has
- help of a well-designed schedule cum qu
study it is found that basic ameniti

make the relationship between two variable and excel wasus

made to figure out the Satisfaction

part of the sub urban area. Administrative di
been made to understand the condition of basic amenities of the

four km buffer form the Siliguri Municipality Corporation. Remote sensing and GIS

been used to identify the area. Primary database
estionnaire. 422 household has been selected for the primary survey. In this

es of this area is in pathetic condition. SPSS is used for
ed for making the graph and chart. One attempt has been

level of the respondent towards the availability of basic amenities by using the five

fference between to civic body

has been generated with the

the computation of dataand

point scale. It is found that most of the people are not satisfied with present services.

Key Words : Basic Amenities, Suburb, Primarysurvey, Siliguri Municipal Corporation

INTRODUCTION

Before starting the discussion on basic services of
 Siliguri city suburb let understand the concept of basic
services. Services like sanitation facilities, drinking water,
electricity, waste management, connectivity educations-
health services etc. which required to. continue our life
called basic services (Ghosh et al., 1995). We are familiar
with the term Urban Basic Services, because there is lot
of schemes are available in the name of urban services.
In case of urban area there is lot of scheme in the
name of urban basic services. But in the rural area there
is no such define programme. As the suburb of the city
basically comes under the jurisdiction of panchayat so
designated schemes are absent there. Rapid urbanisation
pool people towards city, many times it is notice that
people who cannot afford the residence in city they started
staying city outskirt (Sudhira et al., 2003). On the other
hand those who not want to stay congested area of city
came to the city periphery for the better living condition.

In both the cases changes took place in the condition of
city periphery (Ramachandra ef al., 2013). When this
thing happen intensely it put pressure on the existing
infrastructure of that area (Banu and Fazal, 2016). We
can see many times these area are included with the
main city but at that time there services infrastructure
cannot be changed. The provision of suitable housing with
essential amenities such as water supply, drainage,
connectivity plays a significant role in the economic and
social development goals of less developed nations such
as India (Fazal, 2013).

METHODOLOGY

Area chosen for the survey Selection of the
surveyed village and house hold:

In the first step a buffer of 4 Km from the Siliguri
Municipal Corporation (SMC) boundary has been
created. In the next step built up change of this area
monitored. Primarily growth prone surrounding area has
been demarked. In the next step connectivity and future

(11 &12) : 379-384.
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Adoption of New Dimensions in Agriculture and Food Security
With Special Reference to Jashpur District
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Vol. XXV, No. 1, January, 2019, pp. 188-194 rs.) Uma Gole
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Abstract population in the world live in rural areas and their
With the implementation of Green Revolution in the primary livelihood is agriculture. Hunger and child
1960s Indian Agriculture has seen many reforms malnutrition is more seen in rural areas as compared
and developments in terms of land reforms, to the urban areas. Keeping these facts in mind, the
improved seeds, chemical fertilizers, pesticides. The new agricultural dimension, food security and

hunger are the important aspects in the Jashpur

crux of agricultural development is ever evolving
technology and innovations; but its adoption - district of Chhattisgarh.

depends on information, access, affordability and New Dimensions of Agriculture
applicability. The  implementation of new
technologies and machinery has not only raised the N .

I Chemical I Ilmpmvﬂj Seeds I

Land Holdings

productivity but have also facilitated in the spread Zhamical
of agriculture but still there are regions and rifw oy
population in need of food aids for their Texticiduy Nutritlon
sustainment. Present study altempls fo recognize the Né
adoption of new dimensions in agriculture and its
relationship with food security with Jashpur district
as a sample unit. .

Fig. 1
Keywords: Agricultural Adoption, Food Security,
Hunger Index, Jashpur District. Objectives

1. To study the indulgence in modern Dimensions
Introduction e of Agriculture in the study area.
Adoption in agrarian context refers to the process by 2. To analyze the Food Availability and Food

Security Conditions in Monetary Value through

which a new idea or technology is implemented in
practice by the farmers with the sole purpose of the evaluation of Food Production by Tribal
farmers.

increasing the quality and quantity of their produces.
For increase in production and productivity, a type 3. To derive the Hunger Index for the sample

of system has been created where by the help of
agricultural new dimension, methods, investment
and scientific institutions formed and the techniques

- are applied in it; that can be termed as development
(S.K. Sharma, 1988). Three-fourth part of the

population.

Sources of Data and Methodology
Present study is based on primary and secondary
data. From each of the 8 development blocks

Dr. (Mrs.) Uma Gole, Professor, S.0.S. in Geography, Pt. Ravishankar Shukla University Raipur, C.G.

Email: umagole@rediffmail.com
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Keywords: Several layered igneous complexes around the globe hast ultramafic-mafic lithologies at the base to mare evoived
Gabbra lithologies at the rogf sections. Tn this study, we Feport U-Pb zircon ages angd geochemistry of Paleoproterozoic
Anorthasite ) granites and Khallar layered intrusion from the Dongargarh Super;
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The Singhbhum craton, eastern India records multiple stages of emplacement of
Precambrian dyke swarms with contrasting petrogenetic models proposed for their
formation. In this study, we document elemental and Sr-Nd isotopic data for three
major dyke swarms in the southern part of the craton, including the ca. 27 Ga
Ghatgaon dyke swarm, the Early Proterozoic Keonjhar dyke swarm and the ca.
1.76 Ga Pipilia dyke swarm. Dyke compositions are dominated by basalt and basaltic
andesite with minor andesite, showing trace element signatures typical of
continental crustal rocks. Age-corrected Nd isotopic data for Ghatgaon
(enar = —4.8 to + 4.6), Keonjhar (eyg = —11.9 to + 3.8), and Pipilia (a single sample
with ey = —B.8) dyke swarms display substantial variations. The lack of magma
compositions that could indicate the presence of elevated mantle potential
temperature among the rocks suggests melting regime was likely similar to the
ambient mantle. The Dy/Yb and Dy/Dy* systematics of the rocks indicates melting
occurred between spinel-stable depths and the spinel-garnet transition zone. The
dominantly mafic compositions of the rocks and ubiquitous continental crustal trace
element signature are best explained by peridotite source with recycled crustal
components, probably in the form of pyroxenites. Our new Nd isotopic data, which
argue against any simple secular evolution trend invoked in previous studies, indicate
that crustal recycling was likely an episodic phenomenon rather than a discrete,
single-stage process since the Archean. Geochemical modelling indicates that a
sublithospheric mantle source with (10% or less) recycled crustal components
satisfactorily explains the trace element variations of the dyke swarms.

KEYWORDS

precambrian, singhbhum craton (India), dyke swarms, mantle melting, crustal recycling

1 Introduction

Giant radiating dyke swarms represent conspicuous extensional structures that are
widespread throughout Archean cratons and have been commonly used to reconstruct the
rifting history of cratonic blocks (Wilson, 1990; Blecker and Frnst, 2006; Soderlund et al., 2010).
For example, geochronologic and paleomagnetic data for Neoarchean-Paleoproterozoic dyke
swarms led to the identification and characterization of several distinct, transient, late Archean
super cratons (e.g., Scalvia, Superia and Vaalbara). Although by no means universal, giant
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“The judiciary mandates social interest gng non-interf
i s i e ' ~Inlerference in various . s of st
Media intervention is neither desirgble nor tolerable"” arious spheres of sociery

-M. P. Lohia Vs. State of West Bengal' -

This stf_ltt?ment is b:ilsed on the concept of media trial. In this case, the subordinate court refused
b anttc:pator)'w t,,all Of, the. accused. In this regard, the judges of the Supreme Court of India
expressed that “_ 1s not justified to file a special petition against the decision of the subordinate
court on the basis of media trial and expect justice.

INTRODUCTION:

The main objective of freedom of media is to inform the people about the happenings in
the society through communication, so that public awareness is created among the people.
However, the role of the media in reporting the criminal cases, in particular, is often criticized
these days. The media sometimes goes out of its jurisdiction and starts interfering in the

functioning of the court, then the question arises in the mind whether the media should stop

reporting such criminal cases, which directly or indirectly interfere with the powers of the court?

The logic of this important question is that the media has begun to function a5 a public
court. It now conducts parallel trials with the court. It fails to recognize the d'ffere_““_ between
an accused who is presumed innocent till proven guilty and a convict whose Ul s pm_v?d
beyond reasonable doubt. Trial by media generally refers to a practice where the media starts i
own investigation and creates 2 public‘opl.m ; o
As such, it prejudices the trial thereby mfn"gln.g e ?g i
accused that should be presumed innocent until proven gu

violating his rights.

on against the accused even before the tmal begins.
f the accused to a fair trial.* Thus, an
Ity is now presumed guilty, thereby

onic media in our country over the past ten years has
. the one

and-its associd . ;

s of social issues.

ted responstbiliies. Where on

t and growth of electr
There are also incrdents

reporting
ed the pros and con

The impac
changed the entire perception of
hand the media has well express

-‘--____ e —— . di ,Gﬂm chOIl on " .

A.I.R. 20’05 S.C- ?90 2 W Commigsion orll‘l 14, 'Ct‘!c‘ ll}?.‘;.:\usuﬁl .‘k}o‘ W ].

? Justice M. Jagannadha Rao, Chairman of L Jer Crimind ed 128
- Jag ’ ef

ir Trial un
Tri 3 h and Fair Tna
al by Media, Free Speec 2022
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RELEVANCE OF PESA ACT IN THE LIFE OF TRIBAL COMMUNITY: AN ANALYTICAL
STUDY (WITH SPECIAL REFERENCE TO CHHATTISGARH STATE PESA ACT 2022)

Dr. Alekh Kumar Sahu*

Abstract:

The Panchayats (Extension to Scheduled Areas) Act, commonly known as the PESA Act, is a crucial
legislation that aims to empower and protect the rights of tribal communities residing in scheduled areas in
India. This study examines the relevance of the PESA Act in the life of tribal communities, with a special
focus on the Chhattisgarh State PESA Act of 2022. Through an analytical approach, the study explores the
impact and effectiveness of the PESA Act in promoting self-governance, protecting customary rights, and
ensuring the socio-economic development of tribal communities in Chhattisgarh. The study employs a
comprehensive review of existing literature, including research articles, reports, and case studies, to
analyze the relevance of the PESA Act in the context of Chhattisgarh. It examines the provisions of the
Chhattisgarh State PESA Act of 2022, comparing them to the national PESA Act of 1996, to identify any
specific modifications or enhancements made in the state legislation. Furthermore, the study investigates
the implementation of the PESA Act in Chhattisgarh, assessing the progress made in establishing and
strengthening gram sabhas, the primary decision-making bodies, and examining the extent to which tribal
communities have been able to exercise self-governance and participate in local development processes.
this research contributes to a deeper understanding of the specific provisions and modifications made at
the state level and assesses the overall relevance of the PESA Act in the life of tribal communities.

Keywords: self-governance, customary rights, gram sabhas, PESA.

Introduction:

Indigenous Peoples are inheritors and practitioners of unique cultures and ways of relating to people
and the environment. They have retained social, cultural, economic and political characteristics that are
distinct from those of the dominant societies in which they live. Despite their cultural differences,
Indigenous Peoples from around the world share common problems related to the protection of their rights
as distinct peoples.

Indigenous Peoples have sought recognition of their identities, way of life and their right to traditional
lands, territories and natural resources for years, yet throughout history , their rights have always been
violated. Indigenous Peoples today, are arguably among the most disadvantaged and vulnerable groups of
people in the world. Tribals and forest are synonymous and one cannot be separated from the other. They
have emotional, psychological, and cultural attachments with the forest and have always lived in the
forest. Before the British came in the ruling princes had rights over the forest and in far- flung areas. The
tribals lived on forest produce and also by cultivating parts of the forest area. Over the centuries, the tribals
were driven into the hills and forests by people who came from the North an took possession of the fertile
lands in the river valleys.

The Englishmen brought in the Indian Forest Act 1927 , taking away the inherent rights of the tribal people.
With one legislative stroke, the tribals became trespassers on their own land and became victims of
externally motivated systems of forest management that directly violated various facets of their economic
and cultural survival. The final act of atrocity on a largely unsuspecting population was the imposition of an
alien judicial system and "law and order" machinery that subjugated them, further compounding their
vulnerability and subservience. After independence these rights got transferred to state governments. In the
process the inherent rights of the tribals and forest-dwellers got restricted to nistari rights — the right to free
grazing and fuel wood — while rights over timber and non-timber produce remained with the state
government. Over the years, the unholy nexus between the forest contractors and representatives of the
government, for the incentive of getting tribal votes, encouraged large scale felling of forests. Consequently,
in 1980 by enacting the Forest Conservation Act, the Government of India took away the rights of state
governments to convert forest land for non-forest use. The state government now had to seek permission
from the Government of India for any development work within the forest area. The new rules “Forest
(Conservation) Rules 2022” state that a project, once approved by the FAC, will then be passed on to the

* Assistant professor, school of studies in Law,Pt. Ravishankar Shukla University Raipur, Chhattisgarh
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EMPOWERING INDIGENOUS COMMUNITIES: A COMPREHENSIVE STUDY ON INDIAN
TRIBAL RIGHTS AND PATHWAYS TO SOCIAL JUSTICE

Dr. Alekh Kumar Sahu*

Abstract

This research paper aims to provide a comprehensive analysis of Indian tribal rights and explore
pathways to social justice for indigenous communities in India. Indigenous communities, often referred to as
tribal or Adivasi communities, have a long history of marginalization, discrimination, and dispossession of
their ancestral lands and resources. This study investigates the legal frameworks, policies, and socio-cultural
factors that shape the rights and status of indigenous communities in India. The research begins by
examining the historical context of indigenous communities in India, shedding light on the legacy of
colonialism, land encroachments, and cultural assimilation policies that have adversely impacted these
communities. It delves into the constitutional provisions and international legal instruments that safeguard
the rights of indigenous peoples, focusing on the specific legal protections available to Indian tribes. The
research also investigates the implementation and effectiveness of these legal frameworks in ensuring the
empowerment and social justice of indigenous communities. Moreover, this study explores the socio-
economic challenges faced by indigenous communities, including poverty, lack of access to education,
healthcare, and basic amenities. It analyzes the socio-cultural factors contributing to the marginalization of
indigenous communities, such as cultural erasure, stereotypes, and limited political representation. The
research further investigates the role of grassroots movements, civil society organizations, and governmental
initiatives in promoting the rights and well-being of indigenous communities. Finally, this paper identifies
potential pathways to social justice and empowerment for indigenous communities in India. It examines
successful models of community-led development, sustainable resource management, and inclusive
governance that have led to positive outcomes for indigenous populations. It also highlights the importance
of participatory approaches, community engagement, and cultural preservation in fostering social justice for
indigenous communities. By providing a comprehensive understanding of Indian tribal rights and pathways
to social justice, this research aims to contribute to the ongoing discourse on indigenous rights and support
efforts to empower and uplift indigenous communities in India. It calls for policy reforms, awareness
campaigns, and inclusive initiatives to address the systemic challenges faced by indigenous communities and
promote their full and equal participation in Indian society.

Keywords: Discrimination, Social Justice, Marginalization, Indigenous.

Introduction:

In the diverse tapestry of Indian society, indigenous communities have long stood as custodians of
rich cultural heritage, traditional wisdom, and unique ways of life. These communities, often referred to as
tribes or indigenous peoples, have faced historical injustices, marginalization, and the violation of their
rights. It is imperative to undertake a comprehensive study that delves into the intricate dynamics of Indian
tribal rights, aiming to empower these communities and pave the way for social justice.

The research topic, "Empowering Indigenous Communities: A Comprehensive Study on Indian Tribal
Rights and Pathways to Social Justice,"” seeks to shed light on the challenges faced by indigenous
communities in India and explore effective strategies to enhance their rights and overall well-being. By
analyzing historical and contemporary contexts, policy frameworks, and socio-cultural dynamics, this study
aims to contribute to the ongoing discourse on tribal rights and social justice in India.

This research will address key themes, such as land rights, natural resource management, access to
education and healthcare, cultural preservation, and political representation. By examining these interrelated
aspects, we can better understand the complexities of indigenous communities' struggles and identify
pathways for their empowerment.

DEFINATION OF INDIGENOUS PEOPLE :

The term "indigenous people" refers to distinct ethnic or cultural groups that are native to a particular
region or territory and have a historical connection to the land they inhabit. Indigenous peoples are often
characterized by their ancestral ties to the land, unique cultural traditions, languages, and social structures
that have evolved over generations.

* Assistant professor, school of studies in Law,Pt. Ravishankar Shukla University Raipur, Chhattisgarh
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State Surveillance and Corporate Surveillance

Priya Rao
Assistant Professor, S.0.S. In Law, Pt. Ravishankar Shukla University, Raipur CG India.
*Corresponding Author E-mail: profpriyarae79@gmail.com

ABSTRACT:

This Research Paper focuses on and deals with the various aspects of Surveillance in India and Internationally. The paper
mainly focuses on the State of Surveillance in India and the laws revolving around it as well as the evolution of the
Fundamental Right to Privacy in India. The concept of surveillance is divided into two sections of State Surveillance and
Corporate Surveillance. It discusses the duty and the Liability of each concerning the Right to Privacy. The Paper also
compares India’s Privacy and Surveillance policy with The United States of America and The United Arab Emirates. The
United States of America dramatically changed its Surveillance Policy after the terrorist attack of 9/11. The United Arab
Emirates envisages a more liberal and comprehensive approach towards Surveillance in their State. It gives the detailed
comparison between the laws of these three nations and the vices and virtues of these laws of each nation. The advantages
and the disadvantages of surveillance are analysed on various aspects and with an international perspective. This paper
attempt to give a comprehensive idea of Surveillance and its impact on the people as well as in the international level due to
the fast-pacing globalization.

KEYWORDS: State Surveillance, Corporate Surveillance, India, USA, UAE.

INTRODUCTION:

The Surveillance Laws in India started with the enactment of The Telegraph Act, 1885 on 15* October 1885. This Law was
responsible for surveillance and its regulation for more than a century. Later on, with the enactment of The Information

Technology Act, 2000 on 9t June 2000; the surveillance laws in India are monitored under both of these laws. Hence, these
two statutory regulations are the only ones that protect our newly recognized Fundamental Right of Privacy.

The Judicial Development of the Fundamental Right to Privacy has been complex, with broadly broad views.

The first case to discuss Privacy as a Fundamental Right was M.P. Sharma vs. Satish Chandra! in 1954, A bench of § Judges
held that "There is no concept of Right to Privacy in our Constitution. This Right is available in the United States under the
4™ Amendment of their Constitution." The second major case in 1963 was of Kharak Singh vs. State of Uttar Pradesh,?

where a bench of 6 Judges clearly stated that the Right to Privacy is not a guarantee under our Constitution.

However, on the other side, Supreme Court Judgments with minor benches held the Right to Privacy as a Fundamental

Right. The Gobind vs. Union of India’ in 1975, a 3-judge bench held that — "India and the freedom of speech create an
independent Right of Privacy as an emanation from them which one can characterize as a Fundamental Right, we do not

think that the Right is absolute." In another case of R. Rajagopal vs. State of Tamil Nadu* and Peoples Union of Civil

Liberties (PUCL) vs. Union of India® , a 2 Judge bench held that the Right to Privacy is enshrined in Art 21 of The
Constitution of India, 1950.

Finally, due to recent conflicting judgments of the Supreme Court against its landmark judgments made the status of the
Right to Privacy ambiguous in the Indian Court. Therefore, to have a clear and explicit position on this, the Supreme Court

formed an 11 Judge Bench in the landmark case of Justice K.S. Puttaswamy vs. Union of India®. In this the bench
unanimously held that the Right to Privacy is a Fundamental Right enshrined in our Constitution and can be traced to Article
14, Article 19 and Article 21 of The Constitution of India. The Court also stressed the need to enact a law on Data Privacy
due to globalization and Technology. Therefore, this Judgement cleared the Court's position concerning Privacy. Hence, this
Research Paper will also be viewed with the backdrop of the Right to Privacy and Surveillance Laws in India.

DATA PRIVACY BILL:

In July 2017, a committee was formed in response to the demand of a data protection law. This committee was held under
the chairmanship of Justice B.N. Srikrishnan and hence came into being the legal framework draft of Personal Data
Protection Bill, 2018. In furtherance of observation laid down in the case of Justice K.S. Puttasawmy vs. Union of India, the
Personal Data Protection Bill was drafted based on the report of Justice B.N. Srikrishnan Committee, and introduced in 2019

by the Ministry of Electronics and Information Technology7. According to National Crime Record Bureau, there has been an
increase of 11.8% in CyberCrime in 2020. Therefore, this Bill is a need of an hour as The Information technology Act, 2000
is the only legislated Law dealing with cyberspace data privacy and offences. The Preamble of this Bill explicitly mentions
that the Right to Privacy is a Fundamental Right and that it is necessary to protect this data. Therefore, this Bill strives to
protect people from illegal breach of Privacy through means of surveillance, whether done by the State or by any Corporate
organization. Some of the Important aspects of this Bill are — 1. Types of Data — The Bill distinguishes data into two types -
Personal Data and Sensitive Personal Data. The Bill provides more stringent laws for Sensitive Data than Personal Data as it
deals with intimate details of a person that would cause significant harm to him if leaked.
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ABSTRACT:

The most debatable topic nowadays is capital punishment. Where most European countries are abolishing it to
align with humanistic approach but some countries still retain this punishment. In our country although there is a
shift from sentence of death to lesser sentence but there is also a clear intention of maintaining capital sentence

to meet the ends of justice in appropriate cases.

KEYWORDS: Death Penalty, Relevancy, Necessity.

INTRODUCTION:

Since long time our society has been inflicting
punishment upon wrongdoer, so that the society could be
protected as well as other persons must be refrain from
committing the same thing in the society.

The Death Penalty is a form of punishment whereby a
state punishes a person who has been convicted of crime
to death by execution. The Death Penalty has been
widely abolished in most of the countries but also it has
not been abolished or reinstated in some countries. In
this article | want to discuss the necessity and relevancy
of Death Penalty in India and whether or not it is still a
relevant punishment in modern society.

Meaning of Capital Punishment:

The term ‘Death Penalty’ or ‘Capital Punishment’ stands
for highest level of punishment, which is given in severe,
grievous or heinous types of crime. May be the
definition and extent varies from different scholars,
countries, age group, but generally in jurisprudence,
criminology, penology and common usage and sense
capital punishment means sentence of death.
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HISTORICAL BACKGROUND:

There is no country where Capital Punishment has never
existed. It is an ancient form of sanction. The first
glimpse of Capital Punishment we find in Hammurabi
Code of Law 18" century BC in which there were 25
offences punishable with capital punishment. After that
Hitti Penal Code (10" century BC) and Derconian Penal
Code of Athens (7 century BC) in which all offences
were punishable with death penalty. Capital punishment
for murder, treason, arson and rape was widely
employed in ancient Greece under the law of Draco (7™
century BCE) though Plato agreed that it should be used
only for the incorrigible.

The Roman also used it for a wide range of offence,
though citizens were exempted for a short period of time
during the republic.t

Also it supported by Sir Henry Maine who stated that
“Roman republic did not abolish death sentence though
its non-use was primarily directed by punishment or
exile and the procedure of questions.?

JURIST APPROACH AND THEORIS
PUNISHMENT:

The Criminal Justice system is based on various theories
of punishment. Sir Walter Moberly praises the definition
given by Grotious that when a wrongdoer does a
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ABSTRACT

This article focuses on the various aspects
of Indian constitution related to the right to food.
Soecial focus has been laid down on the Food
Safety and Security Act, 2006. The paper addresses
the important judgments laid down in the field of
right to food. India is signatory to many
international treaties involving right to food.
Indian Constitution also indirectly refersto right
to food. Therefore, there is an obligation for the
Indian Government (Centre and states) to fulfill

the right to food of the people.
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ABSTRACT

Currently, information technology is being used extensively all over the country, which has led to a significant
change in the way people learn and teach. Webinars are also a part of this transformation of IT and their popularity
is increasing day by day. Webinars provide new opportunities for people to build their skills. The whole study is
based on library science professionals from all over India. The data have been collected by the survey method
using Google Forms in the online medium and sent to 500 LIS professionals through E-mail. Out of which, we have
received responses from 389 (77.8%). The data were analysed in Excel using simple percentages. The findings
revealed that Library Professionals have high-level awareness of Webinars and they are using open source tools
such as Google Meet, YouTube, WebEx and Zoom ext. There is some different perception of library professionals
for attending webinars, in which many participants get e-certificates and get some fresh ideas and knowledge.
Webinars have many technical issues, with Internet connectivity being the most common. The overall importance
of the webinar respondents rated it as very useful. This study is significant because, during the Corona crisis,
webinar events are increasing continuously and our dependence on them is increasing.

Keywords: Webinar, Library professionals, Information technology, Skill development, Web applications, Internet

INTRODUCTION untouchable class is slowly developing based on
traditional knowledge due to all kinds of work conducted
through the Internet. Our society has adopted this

technology with chaos and the Internet has become an
essential part of our lives.

The continuous development in information technology
has taken the form of the information revolution. The
inclusion of the information revolution in our daily life
has started yielding maximum results in minimum time.
Whether it is education or industry, agriculture or health, ~ The education sector is benefiting the most from the
the importance of information technology has increased  use of the Internet. Nowadays, the Internet has made
rapidly. Easy access to mobile phones and the Internet the content and curriculum for learners worldwide
has played an essential role. This revolutionary influence  relatively easy and convenient. Through a computer and

of information technology has also influenced our life  Internet connection, we can attend classes anywhere

culture. A class affected by the information revolution  or participate in discussions, seminars and webinars.

is becoming technically rich; on the other hand, the  The webinar is an online presentation that conducts

JIM - Journal of Information Management 31
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Abstract:

Digital information has become one of the most important resources for social development in the
present era, benefiting all sections of society, especially students, researchers, teachers as well as
journalists in their field of work. New journalists rely heavily on the Internet for their professional and
personal activities. However, there is a lot of information on the Internet that is not suitable for learning
use. The ability to efficiently search and retrieve information online is therefore crucial for journalists.
This study aims to assess the web information search behavior and digital information literacy skills
of Raipur city journalists. In this study, a structured 200 questionnaires were randomly distributed to
journalists, and 153 (76.5%) questionnaires were submitted. The questionnaire analysis revealed that
41.18% of journalists needed web information for news writing. 36.60% of journalists have difficulty
accessing the Internet. Most respondents were familiar with computer knowledge and its functioning.
Some respondents have good Internet literacy skills, while others have average or low Internet literacy
skills.

Keywords: Web, Information Seeking, Information Behavior, Journalists, Digital Literacy,
Information Literacy

Introduction:

In the 21st century, due to the continuous changes in the field of information-receiving, media
institutions have wholly changed their journalism work by adopting web-internet-related technologies.
The new generation of journalists has become heavily dependent on the Internet for their professional,
academic, and personal activities. Journalists quickly access various types of information through the
Internet, some of which are suitable for them, some of which are not. Journalists also need
competencies related to digital literacy to access information through the web that helps them
efficiently search and retrieve information online.

According to the American Library Association's (ALA) Presidential Committee on Information
Literacy, Final Report, "To be information literate, a person must be able to recognize when
information is needed and have the ability to locate, evaluate, and use the needed information
effectively.”

Media professionals are defined as specialized candidates or information seekers. They are information
consumers and communicators who use their energy to provide information to the public. This study
aims to determine how much digital literacy journalists have and how much access they have to web-
based information for their work.

Raipur's Journalism: An Overview

Chhattisgarh's Raipur city has a long history of journalism, where many newspapers and magazines
were published before independence. Currently, more than 20 electronic news channels and 100
Newspapers are broadcast and published here. Among them are the Dainik Bhaskar, NaiDuniya,
Patrika, Navbharat, Haribhoomi, Chhattisgarh, Navpradesh, Mahakaushal, and Hitwada, Chronicle,
and other electronic media, such as IBC 24, INH News, Doordarshan Raipur, Media 24, News-18,
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ABSTRACT

The study aimed to determine article distribution by year, author productivity, author
collaboration level, page length, and cited / referred documents. Study results show that
out of 150 articles, 38 (25.34%) were published in 2016 while 17 (11.33%) were published
in 2020. From 255 contributors, 60 (23.52%) articles were written by a single author, 152
(59.60%) articles by two authors, 39 (15.29%) by three authors, and only 04 (1.56%) by
four authors. Out of 150 articles, 10 articles (6.66%) were contributed by Sanjay Kumar
Sharma. During the study period 2016 - 2020, there was 0.764 degree of author collaboration.

Keywords: Bibliometric Study, Authorship Pattern, Citation, Degree of Collaboration,
Productive Authors and Productive Institutions.

Introduction

The Professional Journal of Library and Information Technology is a well known
and reputed UGC - Approved journal No. 47973 (Old list) in the field of library and
information science. It is a Bi-Annual Peer Reviewed and Referred journal. It published
from Shree Kala Prakashan Delhi, email: shreekalaprakashan@gmail.com with twice a
year in the month of January and July. The editor in chief and managing editor of this
journals are Dr. Anil Kumar Dhiman and Dr. Sanjay Kumar Sharma. The aim of this
journal is to encourage research work in the field of management, library science and
Information technology. Alan Pritchard, a British librarian, coined the term Bibliometrics
in 1996. It is among the most popular studies in the field of library & information science.
An analysis of bibliometrics is the statistical analysis of publications in a specific journal
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ABSTRACTS

This paper highlights the comparison of information needs and seeking behavior among the
faculty of social science of Pt. Ravishankar Shukla University, Raipur and Atal Bihari Bajpai
University Bilaspur. The study was based on the survey method and for the collection of
related data, well structured questionnaire was used as a tool. There were 410 questionnaires
distributed among the respondents of which 308 (75.12%) questionnaires were received
back. The study revealed that 87.5% of the faculty of Pt. Ravishankar Shukla University,
Raipur and 88.83% of Atal Bihari Vajpayee University, Bilaspur find information for teaching.
Itis clear that the printed and electronic information sources consulted by Pt.Ravishankar
Shukla University, Raipur and Atal Bihari Vajpayee University, Bilaspur are quite different
concerning all the resources. There are 90% of the faculties of Pt. Ravishankar Shukla
University, Raipur uses reference books and 84.57% faculty of Atal Bihari Vajpayee Univeristy,
Bilaspur use textbooks to seek information. The faculty of both universities gave 1st rank to
the internet as an information source. It was also found that faculty preferred keyword
search techniques to find web-based information. In the context of the problems encountered
in seeking information, it was found that the faculties of Pt. Ravishankar Shukla University
(61.33) and Atal Bihari Vajpayee University (62.02) have to face the main problem of
inadequacy of library resources while searching for the necessary information.

Keywords: Information Needs, Seeking Behavior, Social Science, Faculty Member, Pt.
Ravishankar Shukla University, Atal Bihari Vajpayee University, Social Sciences.
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Abstract: This paper aim to determine the needs, types, advantages. disadvantages and effect of e-
resources to the libraries’-resources has led to tremendous change in the way libraries function and
offer services to their users. This paper will provide the information about how e-resources promote
the use of library and solve many problems faced by researcher and other library users. The basic
objective of this paper is to inform all aspects of E-resources.

Keywords: e- resources, Print resources, Types & Characteristics of e- resources, Need of e-
resources. Advantages and Disadvantages of e — resources. Publishers and websites. ¢ — Resources
and library.

Introduction

The advent of technology has led to prodigious use of e-resources. Which has rapidly change the
pattern of library housekeeping operations and also changed the way of information dissemination.
Increasing technology has almost ended the trend of print resources and started the trend of digital
resources / e-resources.

E-resources not only help in overcompensate the geographical limitation but also eliminates the time
boundation which has a profound effect on academic life. E-resources consist of databases, articles,
thesis, dissertation, e-books, e-journals, e-newspaper, CD-ROMs which is best alternative of print
media,

The main aim of using electronic resources is to promote the library use and solve the problems
faced by library user such as Students, teachers and research scholars.

What is E- Resources? :

An e-resource is information resource that requires electronic media to access its content. e -
resources refer to all the products that a library provides through a network whether it is provided
online or offline. Example CD ROM, e-books, e-newspaper, bibliographic data-bases and digital
collection of data etc.

Objectives

The objectives of this study are as follows.

To know the needs of E- Resources.

To study Types and Characteristics of E- Resources.

To know advantages and disadvantages of E- Resources.

To know the publishers and its website of E- Resources.

To know the similarities and difference between Print and E- Resources.
To study about E- Resource and library.

R S e
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ABSTRACT

The paper attemp;s
Chhattisgarh during

to make an extensive study of research trends in prominent universities of
the last three decades with an intense focus on doctoral researches, PhD

supervisors, topic wise distribution of theses submitted to universities of Chhattisgarh. The study

reveals that

research on recent trends of modern libraries, use of various ICT too
in libraries, e-resources, digital library among other have not so far been focus
The reasons may be the course curriculum of these

traditional courses on Library and Information science
strength, and poor ICT infrastructure. It also indicates to
of the state during the period that needs to be taken care
research work of G.G. University, Bilaspur is little more than Pt. R.S. University,
numbers of supervisors are almost same in both universities,

Is and techniques
areas of research,
universities which are primarily based on
rather than recent trends, poor faculty
wards poor library system and services
of. Moreover, the study reveals that the

Raipur and

Key words: Library and information science, Research trends, Pt. Ravishankar Shukla University,

Guru Ghasidas University

INTRODUCTION

Research is a process to invent new knowledge,
means a process which leads toward unknown
from known. Research is a continuous process
which is result of human,curiosity. Human
knowledge is ever increasing and there is constant
growth of advancements and human knowledge
in every field of knowledge and Library and
Information Science field is not an exception a new
discovery, research again starts to discover new
knowledge. Library and information centers have
undergone many changes over the years in terms

L

of collections and organization of library
resources, introduction of new Information
Communication Technology, software, services
etc. to provide satisfactory services to library
users. Libraries and Information centers have
transformed from traditional libraries to modem /
digital libraries. Accordingly, the Library and
Information Science subject has also changed
drastically in terms of study and research. To cope
up with the changing demands of users,
technology and social changes, researcher of LIS
have carried out researches in various aspects of
LIS and the research outputs are reflected in the
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Research Productivity in Ph. D. Thesis in Agronomy of Indira Gandhi
Krishi Vishwavidyalaya, Raipur During 2001-2021: A Study
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ABSTRACT: In the present research paper, the research productivity of the subject of Agronomy at
Indira Gandhi Agricultural University, Raipur has been studied from 2001-2021. For the study, the
data on the subject of Agronomy at Indira Gandhi Agricultural University, Raipur has been collected
from Krishikosh of Indian Council of Agricultural Research. Research productivity, authorship
productivity, crop distribution, etc. have been described in the study. A total of 54 research works
were completed in the subject of Agronomy from 2001-2021, out of which 45 male researchers and
09 female rescarchers were involved. Highest number of research work was done in year 2016 09,
second place in 2017 and 2019, Dr. Narendra Pandey, Dr. G.K. Shrivastava , Dr. M.C. Bhrambri has
the maximum number of 06 research scholars and Dr. Rajendra Singh Lakpale, Dr. B.L. Chandrakar
_ 04 researchers has been directed by Dr. G.S. Tomar and Dr. S.S. Kolhe. Research has been done on
the maximum crop paddy and the second number, research has been done on maize,

Keywords - Agriculture, Rice, Agronomy, Research Productivity, Research Output.

Introduction:

The Indira Gandhi Agricultural University, the only agricultural university of Chhattisgarh in central
India, is located in Raipur. Before 1987, this university was under the Jawaharlal Nehru Agricultural
University, Jabalpur, Madhya Pradesh. Indira Gandhi Agricultural University, Raipur was
established in the year 1987, and the Department of Agronomy Was established in the year 1994.
Since then date, rescarch is being done on this subject.(Indira Gandhi Krishi Vishwavidyalaya,

Raipur)

Agronomists generally work with crops that are grown on a large scale (e.g., small grains) and that
require relatively little management. Agronomic experiments focus on a variety of factors relating to
crop plants, including yield, diseases, cultivation, pest and weed management, and sensitivity to
factors such as climate and soil. Agronomists may specialize in plant breeding and biotechnology to
improve crops. Many agronomists also utilize ecological principles to conserve and protect
the environment from  the negative  effects of agriculture, a field known as

agroeco]ogy.(Encyclopedia)

Agriculture provides us food, feed, fiber, fuel, furniture, raw materials, feedback materials for and
from factories, funds, flood control, a free, fair, and new environment, abundant food driving out
famine friendship eliminating fights. In the present study, the research productivity of the subject of
agronomy at Indira Gandhi Agricultural University, Raipur is to be studied. The study aims to find
out the trends of research in comparison to other subjects of the university. The author aims to study
the research areas taking place in production agronomy.

Review of Literature

Nimat, Ravindra B. (2015) the study is to analyze the authorship pattern of Citations in Agronomy
Ph.D Thesis at Agricultural University of Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, To
accomplish the present study was conducted on 85 samples from Dr. Panjabrao Deshmukh Krishi

38 DOI: 10.52228/IRUA.2023-29-1-5
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Use of Social Networking Sites among Students of Library and
Information Science, Pt. Ravishankar Shukla University, Raipur
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Abstract: This study examines the social networking sites among college students in India have
significantly increased. The purpose of the study is to investigate the use of social networking sites
among students of Library and Information Science, Pt. Ravishankar Shukla University, Raipur,
Chbhattisgarh. Structured questionnaires were used to collect the data from a representative sample of 61
(B. Lib. & 1. Sc. 33, M. Lib. & 1. Sc. 18 and 10 research scholars) students who were selected. The
collected data were analyzed using different statistical methods. The result indicates that all Library and
Information Science students are aware of social networking sites. They are using at least one form of
social networking website to interact with family members and friends and also connect to their
classmates for online study. Facebook and Whatsapp are the commeonly used social networking sites
among the Library and Information Science students and they use them for friendly communication.
There are benefits of using social networking sites as well as dangers associated with social networking
sites which are discussed in this paper.

Keywords— Socialnetworking sites, Social media, Social networking,University,Library and
Information Science.

Introduction

In this present era, Social Media enables users to generate interpersonal connections based on
common grounds. Social networking sites (SNS), such as Facebook, YouTube, Whats-app, Friendster,
LinkedIn, MySpace Orkut, Flixter, Twitter, My Life, and Wikipedia set up personal communities, allow
users to make comments on the profiles of their friends and send private messages. So SNS are being
currently used regularly by millions of people. Because of this, the impact of SNS has increased. It is a
modern communication channel through which people connect to share with one another their
experiences, ideas, messages, pictures, and information of interest. In the modem age, social networking
sites are boon for internet users.

Objectives of the Study

o To identify the benefits and purpose of using social media in students of Library and Information
Science, Pt. Ravishankar Shukla University.

« To know the various categories of social networking sites using social media.
14
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Absiract

Sustainable development is really a matter of concern now days. Many natural events prove that Earth is reaching nearby
its threshold limit in terms of natural resources. Saving is natural resources with maintaining rate of development for any
country is a major challenge. Especially in case of agriculture, rate of utilization of land area and water consumption is
really high. Some effort towards modification in traditional methods of plant cultivation is essential but with rise in total
plant productivity or without affecting previous rate of productivity is required. Hydroponics, a novel or non popular plant
cultivation technique iz showing some assurance towards sustainable development. Hydroponics is a method of plant
cultivation without soil. Amount of water requirement is really very less as compared to soil based technique. Some of the
plant species is very much compatible for hydroponic cultivation. They include mostly herbaceous or plants with small
morphology. An earlier report proves that the existence of hydroponic for plant cultivation in all the seven continents of
the world map. Which indicates that world is ready to adopt modification and novel approaches over traditional method
of plant cultivation.

resources and food. there is a threat of mass
destruction. Now, there is a need to find out some
new ideas and creative work out that can help fo

1. Introduction

Water is souvenir from the nature to us. Existence

of all life kind depends upon water prosperity of
the Earth. Consumption level may vary from
species to species among all living organism but
this cannot elucidate importance water in their life.
All life forms including unicellular to multicellular
organisms is composed of water as a major part in
their total cadaver. Life cycle of higher organism
like humans and plants are extensively affected by
availability of water type for their use. A well
known fact that everyday rise in human population
is directly compelling us to thing about food
scarcity and food security. We are well aware that
food resources are the major concern for the
existence of mass population. Existence of human
population also affects almost all other living
species directly and indirectly in food web. but
without continuous supply of useable water

ensure existence of living beings for longer time
with available and limited resources. specially
water and food.

Agriculture provides us a major part of food and
energy resources. This is followed by dairy and
animal farming in well support. But question is
"what are the basic needs in agriculture?" Yes.
the answer is Sunlight, Water and Nutrition. Apart
from sunlight, water also helps in transportation of
various mineral and ions from soil to plant body. It
means supply of nutrition also depends upon water
flow from outside plant cell to inside. If
importance of water is significant and only limited
resources are available with us then it's certainly a
matter of discussion. Because limited water
resources and rate of consumption and pollution in
water body is hospitable for upcoming troubles.

JCLMM 3/10 (2022) | 832-838
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ABSTRACT : The study aims to assess the preclinical stage of fluorosis i.e. Non skeletal fluorosis in human populations using
a simple blood parameter, Neutrophil Lymphocyte Ratio as a predictive tool and includes different fluorosis categories (Dental,
Skeletal & Non skeletal) surveyed out in the endemic villages and compared with the control population of non endemic area.
Study Populations belonging to endemic villages Kowataal, Fulsar, Mahuapaani, Korbi and Amatikra within the block Podi
uproda, distt. Korba situated in Chhattisgarh state of central India were cross sectionally studied. Segregation was done on the
basis of Suspect (non-symptomatic) and Confirmed (Dental and Skeletal) cases of fluorosis and neutrophil to lymphocyte ratio
calculated. A total 180 individuals were included in the study, out of which 67.33 % were confirmed cases of fluorosis. A
significant decline in neutrophil to lymphocyte ratio was observed upon chronic fluoride ingestion. In the Receiver Operating
Characteristic curve analysis of obtained NL ratios, the overall cut off value for fluorosis was obtained as <2.379 in the selected
endemic region irrespective of symptoms of fluorosis i.e. dental or skeletal. The results concluding that The NL ratio can be
used as a simple parameter for preclinical identification of fluorosis in fluoride exposed populations. However, urine and blood
fluoride analyses of the subjects are also needed for further confirmation.

Key words : Neutrophil lymphocyte ratio, non skeletal fluorosis, ROC, skeletal fluorosis.
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INTRODUCTION

Preceding dental and skeletal fluorosis, some
preclinical changes take place in the blood and body due
to acute or chronic ingestion of fluoridated drinking water
and have been considered under non-skeletal
manifestations. Such manifestations are often overlooked
due to the misconception that fluoride affects only bones
and teeth (Raghuvansi et al, 2010). Fluoride has multiple
effects on human health. A few are characterized by
mineralization changes in the calcified tissues resulting
in dental fluorosis and skeletal deformities. Besides other
metabolic effects, visceral organs like liver and kidneys
are also susceptible to toxic effects of fluoride and
pathological changes in these vital organs can occur even
before overt clinical signs of F intoxication (Shashi, 2002).
Fluoride exposure is also associated with oxidative
damage to RBCs, liver and kidney tissues. Consequent
to oral exposure, fluoride is rapidly absorbed to reach
systemic circulation. In blood, about 75% of it remains

free in plasma and about 5% remains bound to plasma
proteins. The rest of the blood F is found mainly inside
RBCs or with their membrane (Swarup and Dwivedi,
2002). Neurological manifestations, like headache,
insomnia (lack of sleep), lethargy (fatigue), depression,
polyuria and polydipsia have been reported in populations
with endemic fluoride (Sharma et al, 2009). Besides,
skeletal and dental fluorosis, excessive consumption of
fluoride may lead to muscle fiber degeneration, low
hemoglobin levels, excessive thirst, headache, skin rashes,
nervousness, depression, etc (Meenakshi, 2006). Pre
skeletal stage of fluorosis is associated with occasional
complains of pains in small points of limits and back, which
simulate rheumatoid arthritis and ankylosing spondylosis
(Krishna and Kiran, 2013).

In earlier studies (Zahorec et al, 2008; Zazula et al,
2008; Papa et al, 2008; Halazun et al, 2008; De Jager et
al, 2010; Kaol et al, 2010; Indavarapu and Akinapelli,
2011; Tomita et al, 2011; Proctor et al, 2012; Kim and
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ABSTRACT

Fluoride is a natural component of the earth’s crust and soil. Small amounts of fluorides are present in water, air,
plants, and animals, which when enters the food chain causes toxic effects to the ecosystem due to its
bioaccumulation. The fluoride ions act as enzymatic poisons, inhibiting enzyme activity and ultimately interrupting
metabolic process such as glycolysis and synthesis of proteins. After oral uptake, water-soluble fluorides are rapidly
and almost completely absorbed in the gastrointestinal tract. As soon as fluoride is absorbed, blood fluoride levels
increase. The study deals with the acute exposure of sodium fluoride to Clarias batrachus under laboratory
condition. Biological samples were collected after every 24 hours for estimation of biochemical parameters (Total
protein, ACP, ALP, GOT, GPT). The percent fluoride accumulation and the bio-concentration factor were studied
after 96 hr of exposure. The result indicates significant changes in the biochemical parameters. The statistical
analysis was done using five-way ANOVA.

Keywords: Bioaccumulation, Biochemical alteration, Bio concentration factor
INTRODUCTION

Fluoride is a natural component of the earth’s crust and soil. Small amount of fluoride is present in water, air, plants, and
animals, which when enters the food chain causes toxic effects to the ecosystem (1). Aquatic life is continuously exposed to
fluoride which tends to accumulate in the exoskeleton, bones and tissues of the fishes (2). The fluoride ions act as an
enzymatic poison, inhibiting enzyme activity (3) and ultimately interrupting metabolic process such as glycolysis and
synthesis of proteins (4). High concentration of fluoride causes fluorosis. After oral uptake, water-soluble fluorides are
rapidly and almost completely absorbed in the gastro-intestinal tract. As soon as fluoride is absorbed, blood fluoride levels
increase (at 10 minutes), reaching peak levels at 60 minutes. The rate of fluoride absorption from the stomach is directly
related to the acidity (pH <3.5) of its contents. Absorbed fluoride is transported via the blood; with prolonged intake of
fluoride from drinking-water, concentrations in the blood are the same as those in drinking-water, a relationship that
remains valid up to a concentration in drinking-water of 10mgL™". Distribution of fluoride is a rapid process. It is
incorporated into exoskeleton and bones; there is virtually no storage in soft tissues. Incorporation into exoskeleton and
skeletal tissues is reversible: after cessation of exposure, mobilization from these tissues takes place. Fluoride is excreted
via kidneys (5, 6, 7, 8).

MATERIALS AND METHODS
1. Exposure of Toxicants
Healthy cat fishes C. batrachas were procured live from the local fish market and acclimatized for seven days in glass
aquaria under laboratory conditions with continuous oxygen supply and fed daily (twice a day). After acclimatization fishes
were subsequently divided into two groups i.e., control and experimental. Fishes of control group were exposed to normal
tap water, whereas experimental group were exposed to sodium fluoride in water for short term duration of 96hrs with sub
lethal concentration 300 ppm of NaF.
2. Sample Collection

(A) Water- Water is collected from the aquaria in plastic bottle for residual fluoride analysis after 96 hrs of treatment.
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ABSTRACT:

There are many factors that can be used to describe the growth outline of the plant.
Qualitative and quantitative estimation of phyto-chemical composition of the plant’s can
directly reflects the growth pattern. These may also reflects the nutraceutical values of the
plant for human consumption. Selected plant species are leafy vegetables and popular among
the people of central India. Cultivation of selected plant’s species is carried out in two
different ways. Traditional method of plant cultivation includes soil based cultivation and
other is hydroponic technique. In hydroponics, there is no need of soil, liquid media remains
in direct contact with the seed and root of the plant. Hydroponically grown S. oleracea L
(1.447 mg/g) was recorded with highest amount of chlorophyll, followed by M. arvensis
(1.338 mg/g), C. sativum (1.162 mg/g), T. F. graceum L. (1.097 mg/g), C. olitorius L. (1.060
mg/g), A. viridis (0.917 mg/g) and C. arietinum (0.643 mg/g). On the other hand total
chlorophyll content in soil cultivated plants was found highest in M. arvensis (1.206)
followed by S. oleracea L. (1.085), C. sativum (1.046 mg/g), T. F. graceum L. (0.906) ,C
olitorius L. (0.859 mg/g), C. arietinum (836 mg/g) and A.viridis (0.794). This study may
reveal the compatibility and acceptance of hydroponics for plant cultivation. Chlorophyll
content was consistently high in most of the experimental plants cultivated in hydroponic
system as compared to soil cultivated plants.

Keyword: Phyto-chemical, neutraceutical, hydroponics, total chrolophyll, protein content,
carbohydrate, recognize, suitable.

INTRODUCTION:

Plant is composed of various type of light capturing pigment like chrolophyll, carotenoid and
much other type of pigments. Chlorophyll is an important fraction of photosynthetic
machinery. Amount of chlorophyll directly represent the number of chloroplast in plant cell.
Richness in chlorophyll molecules is responsible for capturing sunlight and conversion into
sugar compound. Hence, optimum rate of production of sugar inside plant cell mainly
depends upon amount chlorophyll molecule. If optimum sugar is produced and stored by
plant then this will result imitate optimum growth of plant too. It means chlorophyll is an
important tool which is directly associated with growth of the plant. Chlorophyll is found in
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Abstract

Biofertilizer can provide an economically viable support to small and marginal farmers for realizing the ultimate
goal of increasing productivity. Biofertilizer are low cost, effective and renewable source of plant nutrients to
supplement chemical fertilizers. Microorganisms, which can be used as biofertilizer, include bacteria, fungi and blue
green algae. These organisms are added to the rhizosphere of the plant to enhance their activity in the soil.

Sustainable crop production depends much on good soil health.

Introduction

Phosphate solubilizing micro-organisms (PSM) solubilize insoluble forms of inorganic phosphorus and also
mineralize organic forms of it and progress the availability of phosphorus to the plants. It is reported that phosphate
solubilizing microorganisms of plant rhizosphere are more effective than others from the same soil. High quantity of
phosphate solubilizing microorganism is concentrated in rhizosphere and they are metabolically more active than
microorganisms from other sources [1]. Phosphate solubilizing organisms dissolve the fixed mineral phosphate and

make it available to plants [2,3].
Isolation and Screening

It should be noted that filamentous fungi are among the most active and studied solubilization agents and a typical
process for RP solubilization in submergd (single batch, shake-flask) fermentation conditions involves glucose

based media and is performed for 7-20 days [4, 5, 6,7, §8].

Filamentous fungi are broadly used as producers of organic acids [9] and in particular Aspergillus niger and
some Penicillium species have been tested in fermentation system or inoculated directly into soil in organize to

solubilize 13 rock phosphate [10, 11]. [12] found that all the isolates of Aspergillus tubingensis and A. niger isolated
1|Page
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ABSTRACT

Improving soil fertility is one of the most common practices in agricultural production. Phosphorus (P) is one of
the most essential plant nutrients for maximizing crop productivity. This nutrient is limited in soils, which
remain as a major challenge to agriculturists and land managers. Phosphorus is one of the major nutrients,
second only to nitrogen in requirement for plants. A greater part of soil phosphorus, approximately 95-99% is
present in the form of insoluble phosphates and cannot be utilized by the plants. Compared with the other major
nutrients, phosphorus is by far the least mobile and available to plants in most soil conditions. Although
phosphorus is abundant in soils in both organic and inorganic forms, it is frequently a major or even the prime

limiting factor for plant growth.

Keywords: Aspergillus, Penicillium, Phosphate solubilizing fungi & Solubilization

A large number of micro-organism including bacteria, fungi, actinomycetes and algae shows Phosphate
solubilization and mineralization capacity. Soil microorganisms improve plant nutrient acquisition. They are
involved in a wide range of biological processes including the transformation of insoluble soil nutrients [1].
Among them some are capable of solubilizing and mineralizing insoluble soil phosphorus for the growth of
plants. Phosphorous is a major growth limiting nutrient. As like nitrogen, there is no large atmospheric source
that can be made biologically available. Phosphorous plays a major role in plant growth and is the key plant
growth limiting nutrient despite its abundance in soils in both inorganic and organic forms [2]. [3] explained the
effect of incubation periods on phosphate solubilization from phosphate rock. The inoculation of the growth
media with the Aspergillus niger resulted in the highest phosphate solubility of the rock phosphate after 9 day of
culturing. The effects of different pH and temperatures on the growth of Rhizoctonia solani and solubilization of
insoluble calcium phosphate, strontium hydrogen phosphate, zinc phosphate, cobalt phosphate and manganese

phosphate by Rhizoctonia solani on solidified media was investigated by Jacobs et al., 2002.
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ABSTRACT

Phosphate solubilizing microorganism plays an important role in the plant nutrition through increase in P uptake
by the plants and their use as plant growth supporter, is an important contribution to biofertilization of agricultural
crops. The use of efficient PSM (phosphate-solubilizing microorganisms), opens up a new option for better crop
productivity and for better yield performance without affecting the soil health. Phosphorous is one of the most
abundant metallic element found in the earth’s crust and present in soils in both organic and inorganic forms.
Though it is present in high concentration, only 0.1% of the total P is available to plant because of poor solubility
and its fixation in soil with other metallic elements in the soil such as Ca, Al, Fe to form calcium phosphate,
aluminum phosphate and ferrous phosphate and thus becomes unavailable to plants. Execusaive use of chemical

based P fertilizers has long term impact on the environment in terms of eutrophication, soil and fertility reduction.

Keywords: Aspergillus, Penicillium , Phosphate solubilizing fungi & Solubilization

Many researchers reported the positive effects of phosphate solubilizing fungi on the growth of various plants. [1]
was expalin the growth of maize (Zea mays) plant were significantly enhanced by Aspergillus tubingensis and A.
niger in nursery condition. [2] was arrangement of pot experiment of soyabean plant. A.niger and P. italicium
significantly improved dry matter, yield of plant, percentage of protein and oil. [3] reported that the dual
inoculation of Aspergillus niger and P. notatum was significantly improved dry matter, yield of groundnut plant,
percentage of protein, nitrogen, phosphors and oil content in pot experiment. [4] investigated the enhancement of
the growth and mineral nutrition of lettuce plants by Penicillium albidium. [5] reported the effect of phosphate
solubilizing fungi (Penicillium bilaji and Penicillium sp.) and phosphorus levels on growth, yield and nutrient
content in maize. They explained significantly influenced plant height, number of leaves per plant, dry matter
production, cob length, grain weight per cob, grain yield and tissue nutrient content. Effect of phosphate

solubilizing fungi on the soil nutrient status and yield of mungbean (Vigna radiate L) crop was reported by [6].
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Abstract

A keratinophilic fungus Chrysosporium tropicum was
isolated from poultry farm soil and screened for
extracellular keratinase activity. The fungus was
cultured in basal salts medium and keratinase
production was assessed. The novel keratinase was
purified by Sephadex G-100 column chromatography
and characterized. The molecular weight of the enzyme
was estimated to be 14.5 KDa by sodium dodecyl
sulfate-polyacrylamide ~gel electrophoresis (SDS-
PAGE). The optimum pH and temperature of the
keratinase were found to be 7.5 and 40°C respectively.

The Km for keratin powder from human hair was 6.67
mg and the Vmax of novel keratinase was determined
t0 be 0.33 mg ml" by the Lineweaver-Burk plot. The
enzyme activity was almost completely inhibited by
phenylmethylsulphonyl fluoride (PMSF) suggesting
that the keratinase belongs to the serine prolease
family.

Keywords: Keratinophilic fungi, Chrysosporium tropicum,
extracellular keratinase, purification.

Introduction

Keratin, an insoluble fibrous protein, is non-degradable by
common proteases such as pepsin, trypsin, papain etc.
because of the presence of high degree disulfide cross-
linking. The keratinous wastes generally are feathers, hair,
nails, horn, hoofs, skin, scales and wool. Globally the most
abundant keratinous materials are poultry feathers which are
increasing annually with rising global production and
consumption'®. Feathers contain around 90% keratin protein
and the traditional methodology to degrade those leads to the
destruction of valuable amino acids needed to prepare
protein-rich feather meal.

Traditionally feathers are degraded by alkali hydrolysis and
steam pressure cooking, consuming a huge amount of energy
and producing waste which leads to environmental
hazards®!'. Numerous microorganisms, actinomycetes,
bacteria and fungi, are responsible for keratin utilization in
pature and thrive on it. These organisms produce proteolytic
enzymes keratinase having keratinolytic ability which
naturally degrades keratin wastes™".

Keratinophilic or keratinolytic fungi are closely related to
dermatophytes and have the capability of tissue invasion?'.

20

Enzyme keratinase has been purified and characterized,
produced by various microorganisms such as fungi!®31617,
bacteria®!! and a few Streptomyces species®. The keratinase
produced by these organisms showed specific activity on
insoluble keratin. The production of extracellular keratinase
was governed by several factors like temperature, pH,
carbon and nitrogen sources and types of keratin substrates.

The characterization of keratinase is warranted for important
biotechnological applications in industrial processes'. The
industrial application of keratinase varies hugely as it has
been used for dehairing of skin and hides, preparation of
feather meal and nitrogen fertilizers from poultry feathers.
The present study deals with the production, purification and
characterization of extracellular keratinase
from Chrysosporium tropicum (NFCCI-33 17) isolated from
a poultry farm soil.

Material and Methods

Isolation and maintenance  of culture: C.
tropicum (NFCCI-3317) was isolated from the poultry farm
soil of Raipur, India. The fungus was maintained in
Sabouraud’s dextrose agar (pH 5.60) at 26+2°C.

Production of keratinase enzyme: For production of
extracellular keratinase enzyme, basal salts medium
[KHzPO4 - 1.5g; MgS04.7H:0 - 0.025g; FeS04.7H20 -
0.015g; ZnS04.7H:0 - 0.005g and CaClz - 0.025g in 1 litre,
deionized distilled water, pH — 7.0] was used for the fungus.
Erlenmeyer flasks (150 ml) containing 50 ml of this medium
supplemented with 500 mg of defatted and pre-sterilized
human hairs (1 cm length) as a substrate were inoculated and
incubated at 27°C for 6 weeks in static condition. Six test
flasks and one control set were maintained for observations.
Each test flask was inoculated with a 6 mm disc from 7-day
old fungal culture. Flasks containing the medium with a disc
of agar without the fungus served as control. After the
incubation period, culture filtrates from each flask were
filtered through Whatmann filter paper no. 42 and
centrifuged at 5000 rpm for 5 min. The supernatant was used
for the estimation of extracellular keratinase enzyme and
protein.

Assay of keratinase activity: To assess the keratinase
activity, the method of Yu et al?* was followed with some
modifications. 50 mg of human hairs (4-5 mm in length)
were suspended in 4.5 ml of 0.028M phosphate buffer to
which 0.5 ml of culture filtrate was added as an enzyme
source. The reaction mixture was incubated at 37°C for 1 h
and then immersed in ice water for 10 min to stop the
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Are MSME Employer of Choice? - An Empirical Enquiry

sanskrity Joseph and 5. K. Indurkar
resditnie of Masugemeat P Rovestaakor Sedia Uniaeesing, Rueiper (05, 292016

Abstriet:

Tie stverbsap bogns gl edtreprenearial OEEERE oF voany ewirepnemenes feve Broagdl o renaisepiice b tie
Incicin MSWE secvpr 0 Dndis, Smoall sod medien sector indteios S fndfia aie offeriag o host of emplaysien!
nppactiaities o skiifed ond arekilled fabowr wlaag witk o wast arvap of Doverive prodects g seriice
efferings, Ahmed gud Sonn (200G indicated i MSME secior Is appravimately poing fe coplan &5 ailfion
Pruple in near fatie, The advear of & paidentc (e cuvid s sbrnk the Sl enekety o feh ek e
wittlesed @ stogg decling o their jalfe offersgs. Trpechi (2030 bihfiohed thet posdemic in Indin fas
Lonfatea e cargings of MSME by 20% oy cawsiey bupe impacs o ceplevebiline and aeeraiion ol
emiployvment in thiy secior. Frerther fack of mempawer planning conipiead WA o o eeiereratlon fowands trainiag
diens imoreernid Mo peodlems related to aivacion aad reteriion of s paer ir MIMEr fp Todfia,  Amebder o
forvdw (FP9G1 Rave Sadicated it cmplayer beanding ic kev fo retention amd wegiisition of emplovess
coMigelitie labowe wackels. The covid sitation i Tulie hey recesriteted the wnderstanding of emploving the
HEN e Jor the gl fob recnurke optimney 0dzEnn af zeerce resotrces, Fierthee o bvge fisivass TNREIET
Job gty we e aee ol e comrecd Wi e finnre ennploveds die Toosiviel sovid peoocals) Socied
WGl T v s cases NS come s She eeRras i cecritment faverisentonts g pabiished by comprie:
tercmelt varrinus eocial mudin plotfonms o veaok the reht talen! bage, B B clerant scorarin. ihoes o ey
wtierket is sheinking ond emplapalility is dooreasing e peese AR (s an widmat o undarsiang. wherler
MEMEy eoon Pecome i eriplover of choioe”

Key Werds; MEME, cmplorer branaing, enogrower siomieg. il Medin
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LA LI LT

L Introduction:

The approdch s alwiys piided by the need of Indian Mackers. Emplover branding practives m (he
MEMIL sector are sl o leading example of s standird. Parushoram et al (2009 indicated b Bnancial
comstrainis and lack ol loyal employees are still the bosic problems of MSMEs. He further opined that
emplovees in the MSME sector feel that the practice of emplover branding. is =il in 018 noveee stpe in the
MEME sector. MSME sector in India faced on unprecedented situation with the advent of the Pandemic, The
bottiznecks in moeeting the dwindling demand side of its products and services led 10 00 extretme dusgrarity i the
sector. The Govermment of India with i12 landy finangial packages has mads o gimantic efforl 1o revive its
MIEMES seetor. This bas forced the MSMES w come up with @ sieaicuic plan to work Tor theis survival, Gudi el
Al (2021} underlined the problem of the MSME sector in India by haghlehting that e downfll in econamic
aetivitics redueed prodectiviey leading woa less in employment apportunities which in tum broght unceriainty
with resprect 1 inetime generiion and suvival. Fusther, the proceds of braling is-almost absent m the MEME
setor i Lielii as well as abroad. The mumagement of MEME perceives branding as u futile exercise as they feel
that trading can be done withoul beasding. Setinwati {2009 hightighted that lack of mse of commumication
clannels 10 proanets themselves as g bramt his led e che o of macke for M3ME. Seitivisan and Kainjangad
2018 further Lighlighted that the MSME sector is working with vanoas dilemmas. They fueus on short-term
striegics atd sgnore efficient demand nsmnagerment practices which can be betler handicd by imnovalion ond
e pped manpower.

The feeling of unceriainty relared ook markes 1 vy huge prassure an asbvicuals who e o
terimed a5 Covid batel and are fading problems wiil iheir caccer priyressions. The offect of the pandemic had 4
direet effect oy their examination asd cesulls which were coused by delays o sesss doy L coundry-wide
lockdosns, They are eagerly louking Yor & career openitig in the MSME sector. They are the internet mEEraLion
ane they wsually wse Social media to enquire about jobs i theic relevant fields. Social recadtment is becoming a
recommendid source for tocing potentinl emplovees. Hanslan et 20 {2019} wsed the prreanulion pplimisation
model e usderstand (he iimgaer of te promien mis wn praspeetivi cligms, Thoo soedy conchigled ot the
perception ol the receiver of & messape with respect 10 muae] st and responsibility selated te 0 media
delermines 18 success, Graesik aml Wawer (2018) comlucied o survey of [O0 Polish companies @ undersaad
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I, INTRODUCTION

Ax per tbe Soceal Seguricy Hulkstin, Malame 550-Mo. .
Speing 1992, ppai-64. 1he eredit for introducing, the teni
Sl Secrin”! poss e Ahmbam Epstean; & imieras
teader o the sogidl welfare movernent in e first haldar
she ceniey of thid Uiniled Stibes of Ainensk.

1.1 SOCIAL SECURITIES

Ax per the bulbenwn, Epstein warked o Besenrch Bhrsaics
at ik Tensyslvanio Cammissian an Okd Age Fosons
from 1918 ta 1927, [0 was due 10 his efforts that the Staw
adopoed the ald-ape assistanee |low i the year 15835 and o
1927 b= foundad the Aniesican Assoantzan for Ol Aps
Spcunite In 1933 he clanpend ihe pame of his coganization
froms the Arerican Assaciabon for Ol Age Seeuriiy™ o
A marican Assacistion lar Secml Scewily™ which ier oa
hepames the basis ol 1he Social Securiy Agt of 1935
ssiahlishing the Federnl O8d-Age Bensfits Pragrim, the
Lipzmpleyment  Commpenstion: proegren and he Fedeml
Assisianee Propmny {amoene otler sinily secaal welfane
peaErams|

Wetsrer's Third Mew International Dictivmry delires e
etk eocial securfty cas I The principle of puEhe

provision Far lhe ecodonbic seurity nnd social selfne of
i individhmt 2ok his Tarntly fas through socinl insurance

ar o oassnranged”  Ja A LSS povernmEnt  propmim
cerablisheed i 1933 gmdeally  cxienéed  since, and

inglading provisions forold age and survivoes' insurance,
il eddd npe nssistance; 20 o dedderion o payimen minds
vider the UL, speial security progro {dedusied thres
callars from his check for speial Seciy) (hasn'i received
Bis sigil securiny Bar dhis mooth) Acsording 1o Emil
Franbel, Epsteii's freend and collzaguoe seewnty 18 1l wm
incorpsatsd in various social legisltions which beenme o
househald sopd inthe Uniled Simtes and spalled assocnce
1o millions of ciizens inc mestimg lifs  waoward
sconomie’ prablens, Apan from irdividually pusclased
Frmily health msurance pebicies, ord che availabily of
povernment znd chantable bespinls, thers ane vorious
dogial secarily pvensss Tor an ensployoe working in ihe
orgainged spcior such oas Employer S Inmmnce
Coversge, ofpanizolicnal level tiesup wath vanous privas
haspitgls, imsonnisnalorganizatianad medicad and healih
care lacibizes, e, Social seeunily for empiopees of Lhe
arpamizsd sector also weludes Providens Fund, Granaty,
Panstan. Enmed Leave Encnshamsenn, ¢1¢.
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EXPLORING DYNAMIC EFFECT OF SALES PROMOTION ON CONSUMERS: A REVIEW
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fulfill diversifisd neods. wans ond satisfring them, Th conswme
during purchase cvalisnies various marketing faerors wiluely add svaloe o
prochuct exther by osving mesney or providing sdded benefits. Retnilers
in this digitel era adopt promotiosal srategics {sales promorien) on

e waralyze : ; '
Conarer, Digial Purslose, el rautute  bases, persuimbe aml stimelale consumers 1o 'hl_r::, Since
and Soles Tiariinm ilecides firge number of studies kas bezen performed by various authors

deseribing sigoificance of sulés promotion. This study eliborites e
reseicch conducied inorecent vears in context with sales promation
technigues asl s effectiveness among consumers by reviewing 22
research papers, Sole: promotion wehnigques inzludes coupons, rebates,
price  packs.  premivms,  fregeepcy.  progouns, prises o eonbests,
sweepsialkes, pamest patroniae owards. free frials, praduct warrnntics,
point-of-purchase {00 displays aod  damaensineiens e, which
procluce guick nesults as il boosts sales quickly and make customer
foval in long vaan o wass evident Thom piast reseanches review Lhal sales
promiation bl positive ond significant inflesnce on consemers iwards
purclasing similis or differemtial products o warying gquaniitivs from
diversified  sepmwents. of  market. Thos. marketer by selecting
caombinntizi of sales promotion wehnigues can exagperating sales and
ceneraie prolil.

e Wigled LTA R, 0T AN et resgrred
Introduction:-
A ke oumber ol studies on sales promotion have ey reviewed simee st decades-discussimg, 03 sigmbeanee m
the present business scenario. Szles promotion s always thscinating and dynnmic ficld of stedy both tor marketers
and regailers undersiged well through s models amd heomes, Brsmgion dsd Pegtan (2000 explained thar sales
prometion includes a range of marketing techniques desigeed within o srategic markeding frnmework o add exta
vilue wooa product or service over and above the wornial’ offering w ocder o achieve specific sales and marketing
abpectives, this extraovalue miy be a shor-tenn tageéical nawee o @ may be part of a longer-term Fanchise-beilding
proaram. Further, kotler and Keller (20027 siared sales proanorieay, 85 a8 kéy angrecdiznn i marketing campaigns,
consists of o collestion of incentive took, mostly short wem designed o stimulate quicker or greater perchose of
particilar producis ar services by conauiees of e Leade,

The snles promotion techaigues are widely considered by almost all the rerailees 1w promete products 10 the
custonners i the market. The customers ger sthnulited gnd make decision 1o purchass based on available sales
pronedion schemes with products. According o Hawking of al. (2000) consumes Behavior is the soudy of
individuals, groups or organizations and the processes dhey nse o select, seoure. use and dispose of products,
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serviceesperiences af ideas 1o satisfy needs and the impacts 1hat these procesacs e on the consumer and saciely,
Uhe busying decision of consumers i influenced by sales promation as they cam additional advamages either in price
farim or non-price of prometion, Kotler and Keller (30125 have categurized sales promstion techniques o Uie Iases
al consumer. business and trade in order 10 understand beter implications in cach serment,

The puper is 0 review study where degeriplive research was conducted with 200 research papers and aricles
belonging o Hime perfod 200920737 which were thoroughly studicd on the bises of key factors, <tatisticn] tool
applied, key findings and publishing jouenal.

Research Objectives:-

Lo To understand the sales promotion and its teelisigues,

= Tofind significant sales promotion techniques and its impact on consuiner purchase decisian thdugh review of
literatine,

Review OF Literature:-

The puper has undergone review offirevious research papers and nrticles afthenraticn] and empirical perspective in
s field ot sales promotion, its techniques and significan effec among consumers. Sales promation an éffective
promatizal rechiigus as it satisfies specific demand of consumers providing oggorhimity to get more e expacted,
thets comsrdered as integral part of consumer decision making, The manigers hiave spuried e applicobilicy of sales
prommotion in their business in order 0 gass satisfiction of comsmmers,

Lirge sumber of sesearches has been performed describing sales promotion and its effectveness, amang them the

significant from past 10 vears hive been considered for review i the stuily, 11 was evident fom the findings of

previous researchers thal siles promoticen techniques are essental factor of morketing as iz sipniliconce i o in

il srages ol consumer buving decision, Review of previous siudies has beew sommarized in the Talle i Befir Table

I

L According to Palazen and Delgado-Ballester {2009) effestivensss of promotional steateay were examined taking
il consideration price discount and preminm promotion. Price discount was commonly emploved i
compasisan 14 others s had perception of reduced price. Experimental reseirch was condieted 1o amitly e
imeraction effect of effectivencss on promotionnl benefit level {low, moderate and highi and promatienaliype
which provided differential results in each level. Thns, the study nssists manegers in desigiing  sienifeant
strategy for heiz products,

2 Mochai and Wocha (20017 in their sty nnalyzed sales promotion factors effect on purchnsing pemable POC's or
Motebook of selective compinies. Among the virious soles pronwion fctors offer memiber card for discount,
extenced warnanty period. - busdled with scanner, bllboard, Jeaflet and installment were comsidered i the
reacarch, The statistical test results revenled tha sales promotion las significant fmpact, & customers purchnse
depends on the benefits gaived from considercd faciors, O regular Bases of sules promoetion factors nre
considered market shave of product will ineeense and customier needs ity ber satisficd.

. Ullah and Islam 42001} hod undergone extensive sty on understanding eflect of worranty oa elesionis
purclese. Warranty was examined taking into consideration its key varmbles which includeService Provider's
Avcountabilicy, Helinbility of Praduc, Long Term MWarranty, Shor Teros Warrenly, Bronded Praduct, Mons
branded Product, Countey of Origin and Risk Reliever. As warranty plays signiticant role in buying thus most
of the varinbles were found significant and considered by consumer while purclese. Marketers while desigiing
srategies should consider alxve variables Lo stimlite products sakes.

A Jomes and Smich 20015 accessed effect of point of sale point of purchise) on purchase [sleohol) among yauss
people. Theee dilferent locations Consumers {mctropalitin, regional and suralh were considered in the sty
wits evident in tle ressarch that paint of sele has influcice an purchase when free el offers and price discount
alfers were provided to customers and also inteaded themto buy mone. [t wis also obsarved that comsumer’s
vecalls previows promotion offers when s new purchascs were made, The conswmption of alcohol may vars
thie to demogzaphic change i age, gender and geographical location &5 needs vary. The study asist fwlps
deslers and distributers in framing policies and strategics o stimulse sales.

S0 Bl-Huber and Steurer (2002) amsidveed effeot of sweppslohe and comlest on radio awdicnce, Sweepstake and
eontest weehnigues of sales promotion are widely considered in virious product segneents bl are rarely noticed
i rdio imarketing, As the listeners served well with advertising, media, brand recornition and prizes 1l sin
them most. The resenrch analbysis interpreted fhat beth swespstake and contest have positive influence towards

hl
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Absiract

The qualitative study examined the challenges and supporters to adalescents™ girls abality to enrel in and
complens secondary education in lower seltlements of Raipur and Bilaspur district of Chhattisparh State.
m=deptl interviews were conducted with 21 adolescemt girls aged 12-19 years wath their respective
parents’ guardians and 10 femaole school teachers working in government schools” nearby slums arcas.
The stidy revealad various challenges thal lunctivned at mdividoal, fumily, society and educationz] levels
which were found to prevent dissdvantaged caste adolescent girls from enrolling in and continuing their
education in this environment. Further, the supporters of education were also tdennfed. The study
emphasizes the significance of tving o aler weas and expectations areund gender norms as well as
ransing the standard of edueation in this conexr in order e remove bamers 1o girls' education,

ey words: Adolescent girl, Education, Gender, Challenges, Suppoirters, lower settlement.

Teevadnaiicn

[t is commonly agreed that meressing females’ school attendance benefits both individual and society
and 15 o matter of social equality and developasem, Girls' cducation has ramifications bevond the zirl
hersell. =ince 1t benefis the whoele communite and nation, Educating girl’s helps in cconomic
duvelopment by imcressing productivity  and  reducing the income  gap in familics: (Abu-
CibaidadeRlaszan, 2004; Bivdsall of al.. 1992 However! incertun eountries, (Endind females are still
dizpdvamaged in terms of schoul access and expenences, and are more hkely to schopl drop-out than
bows, The prevalence of child or adolescent marriage and neonatal and matérnal martality increases
a5 the scheol dropout rate mses (Hill & Ko, 1995; denzen, 2002} To begin addressing the problem
of education participation, & deeper knowledge of the factors that encourage females from atiending
iwnd remaining in secondary school s required W achieve o success in gender disparity in India.
“Adolescence” 15 Laun orfginated word “Adulescers™ menns, "o grow. to moture™, “to emerge’” or
“pehicve ddentiny™ W ois & significant phase of wansiton from childhood 10 adulthocd bringing a
change i mental, emetional and psychological development. As per WO, aze of adolescence les
hetween 10-19 years, but in Indian cultuce giels are considered 10 be grown up aller the ovcurrence of
menarche, they are no more reated o child {Abeabam, Leena, 2001 ).

Globally, sender parity in Q05 jout of school) raes s declining. but regional and national
differences continue. Our the 777 percent Indian liesey eate in 2022 male ermcy cale stonds al
8.7 percem aml temale literaey rate stands a1 7003 percent ag vompiteed W elobal averge lemale
Liserucy rate of 79 percent (as per UNESCO' |, The met attendance ratio (NAR) declines in secondary
school remain dllusive for females; aceording to Nauonal Family Health Survey. 20019-21, NAR of
Temale ape 6-13 years is Y3.U percent, 11-13 yoars is 92,6 percent, [4-15 years 15 1.6 percent and
[6- 1T wears 1= 62,6 pereent showing a down fall

Even in 20th cenlury, adolescent girls omtloek are often being ignored there are very limited evidence
dvailable who lolks aboul these wiels (Svlvia, Marting and Jordana 200 7). In India, gender norms
subordinate women Lo males in public and private activities in terms of power and wealth, This
problen offors o severe barrier to achieving S1G-4 | Sustainable Development Goals) o " provide

| 1 [} i Wi e ] H I . .
httpswwsw unesco orgfen articles why-edusaling-women-morc-impartant-we-

realized - tent=Some ¥ 20 Important Y 205 atistcsd Lext=01a20thet 2077, 7%:2 $4:201ndian e 20tera
oy, 25200 s 20per 20UINESCO)
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mclusive and equitable quality education end promaote litetime opportunities for all" and SDG-5 1o
“achieve gender equality and empower all women and girls" by 2030, Afler Covid-19 the siteation
hag become more worse, nearly 24 million learners out of which 11 million are projected to be
pirls ilﬂd1.'r'ﬂllfl2 women might gever retum o formal education; due 1o the pendemic (a5 per
UNICEF ). A suevey conducted in India on International Womien™s Dy 2022 by U-Repont poll at
The United Matiwons Children’s Fusd (URICEF) revesbed that around 38% of the respundents knew szt
least one female student who had dropped oul of school sl the repor was an alarming for Indin, In
a-report by Linified District Information Svstem for Education Plus (LI2ISE+) 2020-21 revealed that
the annual dropout rate of secondery school stodents wiss 12.6% The Children trom lower semlement
feced the most difficulty inoaccessing the remote learning. Yosumasa Kimurn, UNICEF India
Kepresentative, fears thet there is aorisk of a “lost genertion of children” who will never retum fo
sehool and that the impact on female students is disproportionaely worse”. [n addition, beyvend the
question o aveess, there 18 considerable evidence that gendered social and schouling experiences arc
a major factor in discouraging female participation and leaming. from social atitudes to the educated
emale. to schools as sites of gendered discrmination and violence (Stromguist and Fischmann,
2000,

This qualitative paper summarizes the edocatonal obsiacies and inequalities confronted by
pilofescent gicls in low-income commonities and relevant literatures were being reviewed, Further
the fecters acilitate the girls not 1o diop oul or enrel in schoels were explored and the findings of the
vesearch will help to reframe the education policies for these valnersble girl's residing in lower
sertlemnents and it successfal implication in the newr funce. The rescarch highlights the importunce
ul female edocation for the sociely and supporters to keep them educated has alse been revealed

Literufure Review

Education 15 a lundamentul capabilicy in and of iselt since L allows people 10 expand their freedom
and goals. Female education has been strongly corelated with human and social development
(Bandvopadhvay and Submshmanian, 20085, Educated givls paticipates in politics and  benefits
society as well g country (Bertini&Ceretti, 20200, Fdueated givls takes the decision o postpones her
marringe and have a lower Lifetme Tertthity (Broamn, 2002; Temin and Levine, 2009, reduce the risk
af HIVAAITYS, increases family income and nercases women power in the household and lower rates
ol domestic violenee (Fancy, 2012; Brown, 2002}, Educated woemen's dre concern and aware ahout
their health, sexual knowledge. STls, HIV, childbirth and pregnancy (UNICEF, 2011 But the
dechne m schooling is associated with lower camung potentizl, lower access (0 Anancial resounces,
less Knuwledge of fimily planning, higher festlity and lower intervention and deeision making
poveer i the house [(Svanemyr 1, Amin A, Robles 01, Greene ME, 2005 Grown C, Gupta GR,
Pinnde [ 2005; Boyle M, Racine ¥, Georgiades K. Snelling I3, Hong S, Omariba W, e al., 2006}
n today's scepario the Adolescems and their male counterpart have found centre space in
sustdinable Development Goals (SDGs), 2015 and it addresses the needs of women and adolescents.
The Cemrul as well as State povernments have alsu recognized the significance and problems of
edugating adelescents and have implemented supportive schemes like the Rajiv Gaodhi Schieme Tor
the Empowerment of Adelescent Girls (SABLAL the lntegrated Child Protection Scheme (1CTS),
the SarvaSlhikshuAbhiyaan (5541, the Mational Education for Girls at Elementary Level (NPEGEL),
the Rasturba Gandhi BalikaVidyalaya (KGBY) In 20210 UNICEF India supporied the govermmen
and parnering bodies in 17 states by providing weehnology o 155 crore children to continue their
leaming from home and among them #0.3% were femnale, Further UNICEF is supporting the Indian
Gievernment in back-to-school vampaigns, awareness and outreach initiatives and learning recovery
progranumes it schools and i the communitics. But still 238 million childeen and adolescents arc out
ol school globally for the 2003 schoul vear, or one-sixth of the schuol-age pupulation by, UNESCO
Institute For Stanstics, 2019,

?lﬂ Lps dwewnw orfonlime orglexpert-speak/ne p-2020-acliieving-universal-literac v-in-india-hy-204 70
* hatps wws telegraphindia.comdedugraphy news amce -indio-report-highlights-alarming-rise-m-
dropout-rags-of-female-sehonl-students/cid /| 53553
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ABSTRACT

The present study aimed to assess the impact of age on psychological burnout in
national male hockey players. To conduct the study 60 national / interuniversity male
hockey players were selected. This sample comprises 30 male hockey players between
18-24 years of age group and 30 male hockey players between 25-28 years of age group.
The magnitude of psychological burnout was evaluated with the Athlete Burnout
Questionnaire. This questionnaire is a valid measure to assess psychological burnout
and the authors of this questionnaire are Raedeke and Smith (2001). The questionnaire
consists of 15 items based on three sub-scales i.c. emotional exhaustion, devaluation and
a reduced sense of accomplishment respectively. Results revealed a significant effect of
age on psychological burnout in national male hockey players and the symptoms of
psychological burnout were significantly higher in younger age group as compared to
older age group hockey players. It was concluded that age certainly has a significant
predictor value in describing symptoms of psychological burnout in national male
hockey players.

Kevwords: Psychological burnout, hockey, national male players
INTRODUCTION

An endless devotion is needed to attain success in any field and this is true in the
ficld of sports also. Sportspersons always strive to improve their skills and game-related
attributes but sometimes the pressure to acquire the perfect skill set training load becomes
unbearable. In sports win and loss is part of the game so when an athlete does not taste
success despite the best of his efforts he feels let down. Markati (2018) feels that sports
competition is a pressurc cooker and apart from physical stressors there are psychological
stressors also and can cause psychological bumout.

When a person is experiencing stress for a long ume and the magnitude of stress is

beyond tolerable limits, he may suffer from burmout. So burmout is caused by physical or

VOLUME 9, ISSUE 5, 2022 313 hup://stradresearch.org/
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mental fatigue or exhaustion. When we are overstressed due to some unmet and challenging
goals it leads to emotional and physical exhaustion. When burnout sets in a person become
disinterested in pursuing goals and is unwillingly put effort to complete that task.

Maslach was credited with the term burnout in the year 1976 and believed that
burnout is specific to an individual. When an athlete fecls the heat of the training and feels
that physical drills that are easy a few days ago need herculean effort to complete it shows
that burnout is setting in. It is developed gradually and sets in over a while.

The emotional signs of burnout include lack of motivation and confidence,
pessimistic attitude, helplessness and feeling defeated in all areas of life.

The psychological signs are social isolation, eating disorder, low frustration
tolerance, procrastination and lack of punctuality. The theory of burnout gained momentum
after 1997. In this year Raedeke's (1997) conceptualised psychological burnout as the total of
emotional exhaustion, devaluation and reduced sense of accomplishment.

The model suggested that extreme mental and physical fatigue is the first part of the
framework offered by Raedeke's. Devaluation is the second important element or factor used
by Raedeke to describe burnout. Devaluation means a lack of motivation and this includes no
interest to take part in a favourite sport or no will to work hard to attain success. The third
factor reduced sense of accomplishment completes this framework and this factor defines the
self-doubts and lack of confidence in the athlete due to severe stress.

The other major contributor towards burnout in sports is the work of Gustafsson et al.
(2016). He described the three factors of Raedek's (1997) in the light of sports performance.
While defining emotional exhaustion, Gustafsson emphasized intrinsic demands faced by
sportsperson which eventually culminates into stress and emotional exhaustion. This model
also states that when a sportsperson feels that this performance is below par with his abilities
devaluation sets in.

Although facts about the prevalence of burnout in athletes are scientifically limited
Gould and Dieffenbach (2002) found severe psychological burnout in 1-7% of athletes while
15% had moderate symptoms of psychological burnout. Francisco et al (2014) found that
12.7% of sportspersons have severe Burnout symptoms but the majority are less likely to
suffer from burnout. The issue of burnout in sportspersons is mostly unreported. Still few
studies have documented its prevalence in players from different sports and hockey is one of
them. Due to pro leagues and commerical aspect coming in hockey, the players feel the
pressure to perform at the their best all the time. They also feel the pressure of rigorous

training schedule to maintain and enhance their skills. The hockey players in this context may
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feel signs of psychological burnout. Hence the present study was planned to assess the
influence of age on psychological burnout in national male hockey players.
REVIEW OF LITERATURE

Bhagirathi (2008) in their study on hockey players concluded that emotional states
play a part in decreased concentration and thereby leading to poor goalkeeping performance.

Khan (2014) in their found that the national level hockey players possesses
significantly higher sports self confidence as compared to intercollegiate level hockey players.

Night (2015) reported that emotional intelligence among male field hockey players
can be predicted by their playing position.

Suhail and Francis (2016) reported that national male field hockey players
possesses greater magnitude of mental toughness as compared to state level male field hockey
players.

Santos et al. (2020) reported that burnout in athletes can be determined by nature of
sport but not with advancing age or gender.

OBJECTIVIS

a. The objective of the present study was to compare psychological burnout among
national malc hockey players based on different age groups.

b. The objective of the present study was to compare emotional exhaustion, devaluation
and reduced sense of accomplishment among national male hockey players based on
different age groups.

HYPOTIHESIS

1. It was hypothesized that the symptoms related to psychological burnout in national

male hockey players will be significantly different based on their age.

2

It was hypothesized that the symptoms related to sub-factors of psychological
burnout namely emotional cxhaustion, devaluation and a reduced sense of
accomplishment in national male hockey players will be significantly different based
on their age.
METHODOLOGY

The following methodological steps were taken to conduct the present study.
Sample:-

To conduct the study 60 na tional / interuniversity male hockey players were selected.
This sample comprises 30 male hockey players between 18-24 years of age group and 30
male hockey players between 25-28 years of age group. Purposive sampling was used to

select subjects from different states of India.
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Tools:
Athlete Burnout Questionnaire:

The Athlete Burnout Questionnaire standardized by Raedeke and Smith (2001) with

three sub-factors namely emotional/physical exhaustion, devaluation and a reduced sense of
accomplishment was adopted. The questionnaire is based on five points Likert scale and there
are 15 items with 5 each for assessing three sub-factors. Summing the scores on three sub-

factors gives an overall psychological burnout score. This questionnaire is highly reliable and
valid.

Procedure:

60 national male hockey players were selected keeping in mind the age group of 18-
24 years and 25-28 years.

- ABQ standardized by Raedeke and Smith (2001) was administered to each subject

according to their convenience.
Scoring was done exactly as instructed by the authors for three sub-factors and then
totalled for overall psychological burnout.
- The comparative statistics were calculated by the independent sample 't' test.
- Results are given in Tables 1 and 2 respectively.
RESULT AND DISCUSSION:
Table No. 1
Comparison of psychological burnout in national male hockey players

based on Twao Different Age Groups

Age Group
(National Male Hockey Players)
Variable 18-24 ycars 25-28 years '
N Mean S.D. N Mean S.D.
Psychological | 55 | 57 66 715 |30 | 23.10 4.80 2.90
Burnout

t(df=58) = 2.01 at p<.05 and 2.66 at p<.01;

A perusal of statistical values shown in table 1 indicates that the mean score on
psychological burnout in national snale hockey players (rom the 18-24 years age group was
27.66 while the standard deviation was 7.15. The mean score on psychological burnout in
national male hockey players from the 25-28 years age group was 23,10 while the standard
deviation was 4.80. The mean difference between groups was 4.56. The t=2.90 indicate that

symptoms of psychological burnout were significantly higher in subjects belonging to the 18-
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24 years age category as compared to subjects belonging to the 25-28 years age category
thereby denoting the effect of age on psychological burnout among national male hockey

players.
Table No. 2

Comparison of Dimensions of Psychological Burnout in National Male Hockey Players

Based on Two Different Age Groups

Age Group
Sub-factors of (National Male Hockey Players) t
Psychological 18-24 years 25-28 years
Burnout
N Mean S.D. N Mean S.D.
Emotional/
Physical Exhiaustion 30 8.23 2.94 30 6.43 1.59 2.94
Devaluation 30 9.73 3.01 30 9.63 2.96 0.12
Reduced Sense of 30 9.70 3.06 30 7.03 1.80 4.10
Accomplishment

t(df=58) = 2.01 at p<.05 and 2.66, p<.01

The first sub-factor of psychological burnout is emotional/physical exhaustion. The
mean for national male hockey players from 18-24 years of age category on
emotional/physical exhaustion was §.23 and the standard deviation was 2.94. The mean for
national male hockey players from 25-28 yecars of age category on emotional/physical
exhaustion was 6.43 and the standard deviation was 1.59. The mean difference between
groups was 1.80 and the t=2.94 denoting that symptom of emotional/physical exhaustion was
significantly higher in national male hockey players belonging to 18-24 years of age as
compared to national male hockey players belonging to the 25-28 years age group at .01 level
of statistical significance.

No statistical evidence was found in the devaluation subfactor of psychological
burnout when compared between national male hockey players belonging to two age groups
namely 18-24 years and 25-28 years. (t=0.12, p>.05)

The third sub-factor of psychological burnout is a reduced sense of accomplishment.
The mean for national male hockey players from 18-24 years of age category on a reduced
sense of accomplishment was 9.70 and the standard deviation was 3.06. The mean for national
male hockey players from 25-28 years of age category on a reduced sense of accomplishment
was 7.03 and the standard deviation was 1.80. The mean difference between groups was 2.66

and the t=4.10 denoting those symptoms of reduced sense of accomplishment was
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significantly higher in national male hockey players belonging to 18-24 years of age as
compared to national male hockey players belonging to the 25-28 years age group at .01 level
of statistical significance.

DISCUSSION:

The results of this study indicate a significant effect of age on psychological burnout
in national male hockey players. Racdeke and Smith (2001) reported that young athletes are at
greater risk for psychological burnout while De Francisco et al. (2014) found no significant
effect of age on burnout in athletes. The results can be understood through coping and athlete
burnout hypotheses proposed by Raedeke and Smith (2001) in which they suggested that with
advancing age an athlete learn to cope with stressful situations better so it is highly that male
hockey players within the age range of 18-24 may experience more burnout symptoms.
CONCLUSION

Based on the results, it can be concluded that age significantly influences symptoms
of psychological burnout in national male hockey players. It may also be concluded that
younger and less experienced national male hockey players need to be assessed regularly for
signs of burnout and if required proper psychological counselling be arranged for them.
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ABSTRACT

The general attitude of society toward physical disability is that they are unable
to contribute to society in the same way as a disabled person. The physical disability
sometimes causes negative thoughts to creep into the psyche and that also includes
negative body image. The present study aims to investigate the effect of sports
participation on the body image of physically disabled individuals of both sexes. To
conduct the study 60 physically challenged athletes with an average age of 26.50 years
were selected from various competitions at the national level organized for physically
disabled people. The sample comprises 30 physically challenged males and 30
physically challenged female athletes. To serve the purpose of the study, 30 physically
challenged male non-sportspersons and 30 physically challenged female non-
sportsperson were also selected and their average age was 25.30 years. The body image
of selected physically disabled adults was evaluated by Body Image Questionnaire
standardized by Agashe and Karkare (2008). The nature of this research requires a 2x2
research design. It was found that participation in sports has a significant effect on body
image with physically challenged athletes showing significantly better body image than
the physically challenged non-athletes. The main effect of gender exhibiting that
physically disabled males have significantly better body image as compared to
physically disabled females. The interaction between two independent variables was
unable to influence body image. 1t was concluded that participation in sports and gender

are two independent factors that have a marked effect on the body image of physically

disabled subjects.

Keywords: physical disability, bgdy image, sports participation
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Introduction

Feeling of aesthetics regarding body is termed body image and this term is first
used by Shilder (1935) in his well known and appreciated work on the appearance and
image of the human body. In almost, every society beauty and appearance is always
admired and for ages, some norms are considered essential for beauty and appearance
but not every individual needs to have the same kind of body type that is culturally
defined as an ideal body. Schilder (1935) propagated that it is the picture or mental
image of the body that is formed by our imagination about looks. Cash and Pruzinsky
(2004) considered body image as a multifarious aspect that is related to the thinking
process about physical appearance. Body image is a mental image of physical
appearance that a person creates and it also includes emotional aspects. Bainfield and
McCabe (2002) consider body image as the physical self and feeling of an individual
regarding the appearance of the body. Through body image, individuals create a psycho-
physical identity. Percept and concept form body image and Kolb (1959) believes that
cultural beliefs have a tremendous influence on them. The importance of studying body
image lies in its ill effects. Several researchers namely Neumark et al. 2006, Paxton et
al. 2006; van den Berg ct al. (2010), Wasylkiw ct al. (2012); Izydorczyk, B. (2013);
Kakkar (2020) have documented that body image causes several psychological, physical
and physiological problems such as depression, cognitive anxiety, social isolation,
eating disorder etc. That is why body image has been given so much weight in recent
years. When body image concemns are rising alarmingly even in the non-disabled
population, naturally, it is also present in the physically challenged population because
disability often hinders relations in our society. Bahram and Shafizadeh (2002) reported
that body image is certainly a part of personality and due to disability a person is short
of confidence and feels that he/she is dependent on others. A disabled person feels that
physical impairment is the primary reason for this and attributes it to physical
appearance. This is not surprising because disability means a physical or mental state
which hinders a person’s motor movement or doing certain activities just like normal
individuals. It is a perceptual challenge because disabled people are considered inferior
to non-disabled in many aspects* and these negative perceptions persist in our society
because of masculinity and feminity concepts prevailing in our society. Hence it may be
possible that a person with physical impairment may be low in body image, confidence
and self-concept. Attempts have been made to improve the psycho-social and physical
well-being of physically challenged people through various modes and sports

participation has also been used in this regard. In the 18th and 19th centuries sports as a
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medium emerged as a rehabilitation tool for physically disabled people but Guttman

started using compelitive sport as a tool for rehab. of people with disability. Nowadays
the majority of sports that are played by able-bodied sportspersons are also there for the
physically disabled with few modifications. Later on, rescarch work is carried out
regarding the role of sports participation in the rehabilitation of persons with disability.
Researchers like Zarandi (2011) and Goran et al, (2012) reported that sports
participation as an integrated therapy is useful in enhancing the psycho-social well-

being of physically challenged people.

OBJECTIVE :

The following objectives were framed by the researcher to conduct this study :

}. To assess the main effect of participation in competitive sports on the body
image of selected physically challenged adults.

2. To assess the main effect of gender on the body image of sclected physically
challenged adults.

3. To assess the interaction effect of participation in competitive sports and
gender on the body image of physically challenged adults.

HYPOTHESIS :

It was hypothesized that participation in compelilive sports (athletes -

nonathletes) and gender (male-female) will significantly influence the body image of

physically disabled adults.

METHODOLOGY

Sample

To conduct the study 60 physically challenged athletes with an average age of
26.50 years were selected from various competitions at the national level organized for
physically disabled people. The sample comprises 30 physically challenged males and
30 physically challenged female athletes. To serve the purpose of the study, 30
physically challenged male non-?porlspcrsons and 30 physically challenged female non-
sportsperson were also sclected and their average age was 25.30 years.
Tools

The body image of selected physically disabled adults was evaluated by Body
Image Questionnaire standardized by Agashe and Karkare (2008). This questionnaire

has 25 statements with multiple response options. Both textual and picture-based
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statements are included in this questionnaire. This questionnaire is highly reliable (test-

retest coefficient 0.82) and valid (LawShe coefficient 0.92). The scoring pattern

indicates that the higher the score, the poorer the body image of the respondent.

Procedure

30 physically challenged males, 30 physically challenged female athletes, 30
physically challenged male non-sportspersons and 30 physically challenged female non-
sportsperson were asked to give their response on 25 statements given in BIQ. The
responses were numerically tabulated. For 2x2 ANOVA design the responses were
arranged accordingly in four cells. Results are given in table 1 and 2 respectively.
RESULTS :

Table 1
Effect of Sports Participation (A) x Gender (B) on
Body Image of Physically Disabled Adults

Gender (B) i
Marginal
Male Female Mean
(by) (b2)
~ " N=30 N=30
< At(a")‘es M=14.43 M=20.26 17.35
£ : S.D.=6.78 S.D.=7.35
3]
a5 Nt N=30 N=30
E athletes M=19.70 M=21.76 20.73
P2 (a2) S.D.=7.14 S.D.=7.18
Marginal Mean 17.06 21.01
ANOVA Summary
Source of SS df MS F
Variation
A 343.408 1 343.408 6.77**
B 468.075 1 468.075 9.23%*
AB 106.408 1 106.408 2.09 (NS)
Within treatment 5880.900 116 50.697
(Error)
** Significant at .01 level; NS NotSignificant
Table | reveals the following facts—
L] The main effect of sports participation on the body image of physically

disabled adults was statistically significant. The F ratio of 6.77 shows that

Volume XIV, Issue V, Mav /2022 Page No: 1146




Journal of Interdisciplinary Cycle Research ISSN NO: 0022-1945
5

physically disabled athletes have much superior body image (M=17.35) as
compared to physically disabled non-athletes (M=20.73) with p<.01.

L The main effect of gender on the body image of physically disabled adults was
statistically significant. The F ratio of 9.23 shows that physically disabled
males possess significantly superior body image (M=17.06) as compared to
physically disabled females.

° The two-factor interaction of participation in competitive sports and gender
was not observed in the body image of physically disabled adults (F=2.09,
p>.05)

Figure 1
Factor A (Sports Participation) and Factor B (Gender) on Body Image of
Physically Disabled Adults.

25,00
21.76
._---—"""-‘_‘-‘_.r-d_..
20.00 DI - 20.26
19.70 o i
—
———'/
& ,—-—""
2% 15,00 1843 —
: i
>
o
0
@ 10.00 —=-Athletes
~»-MNon-athletes
5.00
0.00
Physically Disabled Males Physically Disabled Females
DISCUSSION:

In the present study, physically disabled athletes showed superior body image
as compared to physically disabled non-athletes. Javadi and Kadivar (1995) under
personality psychology reported that competitive sports mediate self-esteem. Since a
majority of sports participation requires physical activity thereby physically disabled
adults gain more fitness and belicf about their abilities which in turn enhance their body
image.

Similarly, Agashe and Tiwari (2016) in their study reported that participation

in sports improves social adjustment in a group of physically disabled adults.
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It was also found that body image in physically disabled females was more
distorted than the physically disabled males because females with disability have to face
more social stigma than males. The results are also supported in a normal population by
Shaheen et al. (2016).

The joint effect of two independent variables namely sports participation and
gender was not observed on the body image of physically disabled adults which is
natural because both the variables have created a significant main effect.

Also, the two lines given in figure 1 are not cutting cach other thereby proving
the result statistically.

CONCLUSION:
- Participation in competitive sports boost the body image of physically disabled

adults.

2. Gender influences body image in physically disabled adults.
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Abstract

Objective: The study was conducted with an objective to prophesy the spiker's performance on the
basis of anthropometric characteristics.

Variables: Tn the study. Spiker’s Performance was selected as dependent variable (DV) and seleeted
anthropometric characteristics i.c. SIT (Spiker’s IHeight). SW (Spiker’s Weight), SAL (Spiker's Arm
Length), SFAL (Spiker’s Fore Arm Length, SUAL (Spiker’s Upper Arm Length), SUAC (Spiker's
Upper Arm Circumlerence), SWC  (Spiker’s  waist  Circumference),  SHC  (Spiker's  Hip
Circumference), SLL (Spiker's Leg Length), SLLL (Spiker’s Lower Leg Length), STC (Spiker's
Thigh Circumference) and SCC (Spiker’s Calf Circumference) were observed independent variables
(V).

Subjects: For the purpose ol the present study., 75 spikers were selected as subjects from interuniversity
level volleyball tournament organized in India.

Statistical Analysis: To lind out relationship between Dependent Variable (Spiker's Perlormance) and
Independent Variables (selected Anthropometric Characteristics), product moment correlation and
multiple correlations were applied. For the prophecy of Dependent Variable (Spiker's Performance)
on the basis of Independent Variables (selected Anthropometric Characteristics), multiple regression
cquation was applied. .

Conclusions: Vor the prophecy of Dependent Variable (Spiker’s Performance) on the basis of
Independent Variables (selected  Anthropometric  Characteristics) two  regression models  are
established. Established regression models are: (1) Spiker’s Performance = -35.586 +.667 X Spiker's
Arm Length and (2) Spiker’s Performance = -23.512 +.458 X Spiker’s Arm Length 1210 X Spiker's
Upper Arm Circumference.

Keywords - Spiker’s Performance and Anthropometric Characteristic

Introduction

Volleyball is a team game in which two [eam?of six players are separated by a net. Each team tries o
score points by grounding a ball on the other team’s court under organized rules. It has been a part of
the official program of the summer Olympic games since 1964. In India it was in the year 1952 that
the first national championship was held at Chennai (Uppal. A. K.. & Satyanarayana. V.).
Anthropometric has been used for identification and understanding human physical difference as an
early tool of physical anthropology. Anthropometry is derived from a Greek word anthropos which

means “human” and metron which means “measure™. Anthropometry involves the systematic
r
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measurement of physical properties of human body. A French mathematician was the first known
person ln' use the term “anthropometric or anthropometry,” the measurement of man dates back (o
ancrent civilizations and is the oldest form of measurement. It was of great interest in ancient India
o !"lc" in Lgypt where study was undertaken to find one part or cnmﬁoncnl ol the body that would
predict or hecome common measurement of all body parts. In Egypt. for example the length of the
middle finger was considered a common measure of all body proportions. For instance. 5 finger length
to-knee, 1010 the pubic arch and 8 to the length of the arm reach. The Greeks were experts in body
|)I'.(1p(l|-linllh. Not only in the game of volleyball, but in all the games, there is signilicant contribution
ob unthropometry. In different games, players play at different playing positions with different
specialty, as a results different anthropometric measurements are required at different positions, duce
Lo difterential nature of requirement.

Objective of the study

e objective of the study was to prophesy spiker’s performance on the basis of anthropometric
characteristics.

Variables of the study

Forthe purpose of the study, Spiker’s Performance was selected as dependent variable (DV) and
selected anthropometric characteristics  i.e. SH (Spiker’s Height), SW (Spiker's Weight), SAL
(Spiker’s Arm Length), SFAL (Spiker’s Fore Arm Length, SUAL (Spiker’s Upper Arm Length),
SUAC (Spiker’s Upper Arm Circumference), SWC (Spiker's waist Circumference), SHC (Spiker’s
Hip Circumierence), SLL (Spiker’s Leg Length), SLLL (Spiker’s Lower Leg Length), STC (Spiker’s
Thigh Circumference) and SCC (Spiker’s Calf Circumference) were observed independent variables
(1V).

I. Subjects of the study

The study ncluded the subjects who participated in Inter-university level Volleyball Tournament
organized under the banner of Association of Indian Universities in India. A total of 75 male spikers
were purposively selected for the study. The age of the subjects ranged from 18 - 28 Years.

2. Statistical Analysis:

lo find out relationship between Dependent Variable (Spiker’s Performance) and Independent Variables
(sclected Anthropometric Characteristics), product moment correlation and multiple correlations were applied.
I or the prophesy of Dependent Variable (Spiker’s Performance) on the basis of Independent Variables (selected
Anthropometric Characteristics), multiple regression equation was applied.

Results and Findings:

I'able — 1: Table showing Pearson Corrclation Coefficient and Significance (1-tailed) showing
the relationship between Spiker’s Performance and selected Anthropometric Characteristics

a2 DOI: 10.52228/JRUA.2022-28-2-6
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Jsp [SH__|sW_[SAL [SFAL |SUAL |SUACISWC SHC [SLL [SLLL |STC scC |
s | rooo| 659 | 567 | 666] 553 | 646 | 622 So5 | 548 | 582 617 | 552 | 614
i | 659 | 1000 906 | 889 817 | 769 | 503 o1 | 834 |o18| 943 | 865 | 858
¢ (sw | 567 | .06 | 1,000 =00 | 740 | 687 | 908 | 826 | 757 |.854| .839 | 809 | .789
a DAL |0 89 | 800 | 100 912 | 875 | 756 | 881} 835 | 824 | 874 | 889
> |svar | 553 | 817 | 740 | 912] 1.000] 598 | 704 770 | 717 | 847] 743 | 842 | 860
< |suar | 6d0 769 | 687 | 875 .598 | 1.000 | 644 | .79 709 | 628 731 | 71| 710
£ |suac | 622 | 903 | 908 | 756 S04 | 644 | 1.000 | 789 | 735 | 804 851 | 7 | 2
P fswe | sos | on2 926 | 881 | 779 | 799 | .789 | 1.00 899 | 844 | 882 867 | 840
G e | a8 834 | 757 |98 | 7 | 709 | 735 | 899 11009 703 | 822 | 789 | 809
AT E TR woa 535 | 847 | 628 | 804 | 844 | 793 [1.00] 838 | 847 | B8]
Dolsn |17 | oa3 | 859 | 824 743 | 751 | 9 552 | 822 | 838 1.000 | 813 | 793
are | ss2 [ e | 809 | 87| g4z | 7vi | 731 | 8671 .TH 547 | 813 | 1000 | 887
e | era | wss | 789 [ssa| 860 | 710 | 732 | 849 809 | 81| 793 | 887 | 1.000
sp ~ | 000 | 000 |.000| .000 | .000 | 000 | 000 000 | 000 | 000 | -000 | 000
S w00 | | 000 | 000 | -000 | 000 | .000 | 000 } 000 }.009 000 | 000 | 000
ww | oo | oo | | o00| 000 | 000 000 | 000 | .000 |.000| .000 | .000 | .000
lear | ooo | ooo [ 000 | | 000 | 000 | 000 | .000 | 000 | 093 000 | 000 | 000
T st | ovo_| 000 | 000 |.000) . | 000 000 | 000 | 000 |.000| 000 | 000 | 000
5 uar | 000 | 000 | 000 | 000 000 | .| 000 | 000 | 000 | .000| 000 | 000 000
% lsuac | 000 | 000 | 000 000 /000 000 | .| 000 | 000 | .000 000 | 000 | 000
£ |swe | 000 | 000 | 000 | 000 .000 | 000 | 0001 . 000 |.000 | 000 | 000 | .000
T sne 200 000 | 000 |.000| -000 | .000 | 000 | 000 } . 1000 000 | 000 | 000
2 |ar. | 000 | 000 | 000 |.000] .000 00 1000 | 000 | 000 | .| 000 | 000 000
w11 000 | 000 | 000 | 000] 000 | .000 | 000 | 9% 000 | 000 | .| 000 | 000
i ["o00 | 000 | 000 |.000] 000 | 000 | 000} .000 i 099 000| 000 | .| 000
w000 | 000 | 000 |.000 000 | 000 | 000 ] .000 | OP7 000 000 | 000 | .

Table- 1 shows Pearson Correlation Coefficient and Significance (1- tailed) in relation to Spiker’s
performance and selected Anthropometric Characteristics. Significant relationship was found between
St and SH (r = .659); SPand SW (r= .567); SP and SAL (r = .666); SP and SFAL (r=.553); SPand
SUAL (r = .646); SP and SUAC (r = .622); SP and SWC (r = .595); SP and SHC (r = .548): SP and
SLL (r = .582); SP and SLLL (r=.617); SP and STC (r = .552); SP and SCC (r = .614); SH and SW
(r = 906); SH and SAL (r = .889); SH and SFAL (r=.817); SH and SUAL (r = .769); SH and SUAC
(r - .903); SH and SWC (r=.912): SH and SHC (r = .834): SH and SLL (r=.918): SH and SLLL {x
943); SH and STC (r = 552); SH and SCC (r = 858); SW and SAL (r = .800); SW and SFAL (r—
740); SW and SUAL (r= 687); SW and SUAC (r= 908); SW and SWC (r = .826); SW and SHC (r
757). SW and SLL (r = .854); SWand SLLL (r= .839); SW and STC (r = 809); SW and SCC (r =
789): SAL and SFAL (r = 912); SAL and SUAL (r = .875): SAL and SUAC (r = .756): SAL and
SWC (r=.881): SAL and SHC (r = .798): SAL and SLL (r = .835); SAL and SLLL (r = .824): SAL
and STC (r=.874); SAL and SCC (r=.884); SFAL and SUAL (r=.598); SFAL and SUAC (r=.704);
SFAL and SWC (r= 779): SFAL and SHC (r=.717); SFAL and SLL (r= .847); SFAL and SLLL (r
743); SFAL and STC (r = 842): SFAL and SCC (r = 860); SUAL and SUAC (r = .644); SUAL
and SWC (r =.799): SUAL and SHC (r = .709): SUAL and SLL (r = .628): SUAL and SLLL (r =
731). SUAL and STC (r =*711): SUAL and SCC (r = 710); SUAC and SWC (r = .789); SUAC and

A3 DOI: 10.52228/JRUA.2022-28-2-6
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= 851): TC (e 731
| ; = : — 851): SUAC and STC (r
SHC (r -~ .735): SUAC and SLL (r = .804): SUAC and SLLL (1 Rt il By

SUAC and SCC (r = .732): SWC and SHC (r = .899): SWC and SLL ( Ky QLo S
XK2). SWC and (s*rc (r =).86?): SWC and SCC (r = .840): SHC and SLL (= ‘_?‘)‘.’ﬂ)'.:'\.li(; ["-'.t,l,:ii'lflz \
(r %22):S11C and STC (r=.789): SHC and SCC (r = .809); SLL and SLLL Er = .b.\?:)- ol l :%‘I'(:‘m l
(r 847); SLL and SCC (r=.881); SLLL and STC (r= .813); SLLL and SCC (r=.793) and anc
SCC (r— .887) prospectively.

ablishment of NModels for the

Table- 2: Table showing residual statistics in relation to the est ely
aracteristics

prophesy of Spiker's Performance on the basis of selected Anthropometric Ch

— [ Standard
Minimum | Maximum | Mean |  Deviation

Predicted Value 168593 | 244574 | 20.5067 | 2.00141
Residual | 573647 | 563883 | .00000 2.16324
Standardized Predicted Value -1.769 1917 000 [ 1000
Standardized Residual -2.616 2571 000 | 986

i Dependent Variable: SP

Fable- 2 shows residual statistics in relation to the establishment of Models for the prognostication of
Spiker's Performance on the basis of selected Anthropometric Characteristics. In this table value of
stindardized residual shows the outliers of the residual. In assumption of application ol multiple
repression, there should not be any outliers of the residuals and the minimum value of standardized
residunls should not be less -3 and the maximum value should not be above +3. In this table, the
minimm value of standardized residual is -2.616 and the maximum value of standardized residual is
2870, This proved that the standardized residuals lic in the expected range from -3 (o +3. It is
coneluded that there is no outhiers in the residuals

Figure- 1: Figure showing Mean, Standard Deviation and normal curve of residuals in relation
to the establishment of Models for the prophesy of Spiker's 'erformance on the basis of sclected
Anthropometric Characteristics

Histogram

Dependent Variable SpikerPerformance

£ sl \
1 A

Regression Standardized Residual

Figure- 1 shows Mean, Standard Deviation and normal curve of residuals in relation to the
catablishment of Models for the prognostication of Spiker’s Performance on the basis of selected
Anthropometric Characteristics. As per another assumption of application of multiple regression, the
residuals should be normally distributed with mean 0 and Standard Deviation 1. The figure shows the
14 DOI: 10.52228/JRUA .2022-28-246
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normality of residuals, mean is almost 0 and Standard Deviation is 0.986 (ncar to onc). 0 the
ussumption, that residuals should be normally distributed with mean 0 and Standard Deviation lis also

fullilled.

Figure- 2: Figure showing Normal P-P Plot in relation to the establishment of Models for the
prophesy of Spiker’s Performance on the basis of selected Anthropometric Characteristics

rlormal P-P Plot of Regression Standardized Residual

Dependent Variable: Spik erParformance
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Figure 2 shows the Normal P-P Plot in relation to the establishment of Models for the prophesy of
Spiker s Performance on the basis of selected Anthropometric Characteristics. In this figure, a standard
line is generated. In case of the normality of residuals, all the scores should be scattered near to this
line. In this figure all the scores are scattered near to this line, this proved that residuals are normally
distributed.

Figure- 3: Figure showing Constant Variance of residuals in relation to the establishment of Models
lor the prophesy of Spiker’s Performance on the basis of selected Anthropometric Characteristics
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I'igure shows Constant Variance of residuals in relation to the establishment of Models for the prophesy
ol Spiker’s Performance on the basis of selected Anthropometric Characleristics. The figure shows no
¢lear-cut pattern, this shows that there is constant variance of residuals. This proves this assumption
also fullilled.

Tuble- 3: Table showing Model Summary in relation to the establishment of Models for the
45 DOI: 10.52228/JRUA.2022-28-2-6
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|

Prophesy of Spiker’s Performance on the basis of selected Anthropometric Characteristics

listnblished R Square- (Adjusted R Square| Standard Error of the | Durbin - Watson
Mudels | R-Value Value Value Estimate Value Value

! __666° 443 436 2.24462

2 690" | a7 461 2.19308 108

______ s

n Mredictors: (Constant), SA[T

¢ Dependent Variable: Sp

'I‘u!ﬂc- Vshows the Model Summary in relation to the establishment of Models for the prophesy of
Spiker's Performance on the basis of selected Anthropometric Characteristics. For the purpose, two
maodels are established. First model is established on the basis of Spiker's Arm Length and second
maodel is established by Indian Spiker’s Arm Length and Spiker's Upper Arm Circumference. This
table also shows Durbin - Watson Value. This value is shows that there is no strong positive and no
Mrong negative relationship. This value away from 0 and 4 and the expected value is near to 2. So this
assumption also is fulfilled.

I-'imlings related to model- 1: In case of model 1, the R- value of .666 shows the coefficient of
correlation between Spiker’s Performance and Spiker’s Arm Length. The value of R Square .443
shows that 4% Spiker's Performance is explained by Spiker’s Arm Length.

Findings related to model- 2: In case of model 2, the R- value of .690 shows the coefficient of
correlation between Spiker’s Performance and Spiker's Arm Length & Spiker’s Upper Arm
Circumterence. The value of Adjusted R Square .461 shows that 46% Spiker’s Performance is
expliined by Spiker’s Arm Length & Spiker's Upper Arm Circumference.

Table 4: Table showing results of Analysis of Variance in relation to the establishment of Models for
the prophesy ol Spiker’s Performance on the basis of selected Anthropometric Characteristics

— _
Madels Sum ol Squares value |Degree of freedom| Mean Square value |F- Value Significance
I |Regression 292.948 | 292.948
Residual 367.798 73 5.038 58.144 .000*
Total 660.747 74 |
> [Regression 314.455 2 157.228
Residual 346.291 72 4810 | 32690 000"
Total 660.747 Nz N
. I’rv:lic-lt_:rs: (Constant), SAL
b, Predictors: (Constant), SAL.SUAC

¢. Dependent Variable: SP

Table- 4 shows results of Analysis of Variance in relation to the establishment of Models for the
prophesy of Spiker’s Performance on the basis of selected An(hmpumetr’ic Characteristics. The result
ol analysis of variance talks about the utility of established regression .models. If the value of
established model is significant in that case, the established model has a ulalny. In both models, the F
vilue of 58.144 and 32.690 are found significant. This proved that the established models are useful

A DOI: 10.52228/JRUA.2022-28-2-6
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/ and the result may be generalized.

‘I'nble- 5: Table showing results of related to establishment of Models for the prophesy of Spiker’s
Performance on the basis of selected Anthropometric Characteristics

AN e — 7~ e S

__“____ Coefficients® - - ____—_ B
Unstandardized | Standardized 95% Confidence : p Collincarity
AN e Correlations _—
Coclliciens | Coefficients g | dmevalfors | TP | Statistics
Mol o Z é 7 5
q s « = [
h s 5 - > | £l |82 | 2|=E| ]| 2
o |28 g ~ | 5|22 | &S| || E| E|VF
sw ) » | a2m om S| & =
~N o
I {Constun] -35.586 | 7.361 -4.835 | .000 |-50.256|-20.916
NAL 067 | 088 .666 7.625 | .000 493 842 | .666 | .666 | .666 | 1.000 | 1.000
¢ Uonstun] -23.512 1 9183 -2.560 | 013 |-41.818| -5.206 L
NAL A58 A3l 457 3.509 | .001 198 719 | .666|.382].299| .428 | 2.335 |
SUAC 210 ] 099 276 2.115 | .038 .012 407 | .622(.242(.180| .428 | 2.335
[ i lh'pt'_mh_.'rl_ll Variable: SP

Tauble- S shows results of related to establishment of Models for the prophesy of Spiker’s Performance
on the basis ol selected Anthropometric Characteristics.

Findings related to model- 1:

In case of model one, the value of constant is found -35.586 and B- value of Spiker’s Arm
| Length s tound .667.

Spiker’s Performance = -35.586 +.667 X Spiker’s Arm Length
f
',e Findings related to model- 2:

In case ol model two, the value of constant is found -23.512 and B- value of Spiker’s Arm
I.ength is found .458 & the value of Spiker’s Upper Arm Circumference is found .210.

Spiker's Performance = -23.512 +.458 X Spiker’s Arm Length -+ 210 X Spiker’s Upper Arm

| Circumference

Tuble- 6: Table showing details of excluded variables in relation to the establishment of Models for
the prognostication of Spiker’s Performance on the basis of selected Anthropometric Characteristics

tt
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-f {_ﬁ_} ; Journal of Ray
o
R Collinearity Statistics } \
; ; Minimum
Partial
Models Beta In | T- Value | Significance Correlation Tolerance VIF Tolerance
] SH 321° | 1.708 092 197 | 210 | 4757 210
SW | 095 | 648 519 076 361 2.773 361
SFAL | -322¢ | -1528 31 =177 169 5911 169
SUAL | 273 1.528 131 177 235 4.252 235
SUAC | 276* | 2.115 038 242 428 2.335 428
swc | .o036° 195 846 023 224 | 4469 224
SHC 047 322 748 038 364 2.750 .364
SLL .086° 541 590 064 303 3298 | 303
SLLL | 214 1.395 167 162 320 3022 | 320
STC | -.128 | -707 482 -.083 236 4.237 236
scC 1142 606 547 071 218 4.583 218
2 SH 044" 150 882 018 085 11.715 .085
SW | -342" | -1.542 128 180 | 145 6.895 145
AFAL | -346" | -1.689 096 -.197 169 5.929 143
SUALK | 294° | 1689 | 096 | 197 234 4.265 172
SWC | -137" | -.694 490 -.082 188 5.308 188
SHC | -059" | -394 695 047 | 323 3.095 301
stL | -093* | -s22 . .603 -.062 233 4.289 233
SLLL | .029 151 880 018 200 5.010 200
sSTC | -220% | -1228 224 -.144 225 4.454 207
SCC .035° 189 851 022 209 4.787 193
i I'redictors in the Model: (Constant), SAL
I, I'rﬁdictors in the Model: (Constant), SAL. SUAC SRR
‘. I{uhcndem Variable: SP o -

lable- 6 shows details of excluded variables in relation to the establishment of Models for the
prognostication of Spiker’s Performance on the basis of selected Anthropometric Characteristics. In
nodel one, the excluded variables are SH. SW. SFAL. SUAL. SUAC, SWC, SHC, SLL, SLLL, STC,
SCC and in second model the excluded variables are SH, SW, SFAL, SUAL, SWC, SHC, SLL, SLLL,
NTC and SCC.

Y. Discussion:

Similar type of study was conducted to prognosticate setter’s performance on the basis of
anthropometric characteristics and two models have been established by the authors (Singh, M. K
and Choudhary, R.). Another study was conducted 1o predict Libros performance on the basis of
anthropometric characteristics and three models have been established by the authors (Singh, M.
K. Patel, R. K. and Choudhary. R.). Both the positions i. e. Setter and Libro belongs to the s;me
game (Volleyball). Studies shows that diflerent type of body dimensions are required to excel at a
specific playing position. This proves that, specific regression model should be used to estimate
player’s performance at specific position.

-
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Abstract

This manuscript reports the crystal structure, photoluminescence and thermoluminescence behavior of
Samarium doped CaWOy Le., Cap, Stz W04 (x: 0.01, 0.02, 0.03, 0.04, 0.05) synthesized by conventional
solid state reaction method. The X-ray diffraction data are analyzed using Rietveld refinement method
and showed that samples exhibit cento-symmetric tetragonal crystal structure with I4/a (No. 88) space
group. The unit cell volumes are increased with rising Sm composition. The energy bandgaps of the

phosphors are observed by the UV-Visible absorbance spectroscopy and found to be directly
proportienal to the cell volume. Photoluminescence properties are considered from the excitation as
well as emission spectra. These spectra resulted that the critical quenching concentration occurred at
x=0.02 due to the dipole-dipole interactions with critical energy transfer distance of 200A. The color
purity and correlated color temperature values of the sample can be measured from the CIE
Chromaticity. It is also described the orange-red emission color of the phosphors. Lower UV dosimetry
with second order kinetics is obtained from the thermoluminescence spectra of x=0.02 with 30min UV
radiation.

Introduction

Now-a-days phosphaors are used as luminescent materials in light emitting diodes due to their
significant features like excellent luminescence behavior with various emission colers, less power
consumption, good efficiency, extensive operation lifetimes, negligible pollution, and broad applicability
in lighting as well as displays than the conventional lighting devices. Hence many researchers are paying
attention to prepare these types of phosphors with great luminescence behaviors [1]. In last few years,
several investieations are eoine on to find cut the most appropriate phosphors with various emission
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In the preseat manuscript, we repart the luminescence properties and energy transfer mechanism of Ce/Dy ea-
doped Sr2Al;8105 (SASQ) phosphors prepared through the solid-ztats reacdon method. Phase identification was
done through a pawder X-Ray diffraction tocl and the obtained diffractogram conlirms the formation of the
desired phase. The Photoluminescence excitation and emission spectza of the prepared samples were invest:-
gated. Pholcluminescence studies revealed that the luminescence intensity rises with increasing Dy roncentra-
tion and optimized intensity was observed at 1 mol%. The energy transfer in the host has been attained
successfully to produce color tunability, The Commission International de I'Eclairage {CIE) chromaticity co-
ordinates and correlated color temperature (GCT) has been calculated. The energy transfer mechanism is furthar
investigated via Thermoluminescence [TL) specira. Further, the TL propertiss of synthesized phosphors wers
analyzed via the glow curve method along with varying UV doses. As compared to the single-doped phospliors,
the TL glow curve indicates that very high intensity is sbserved at very low UV deses and the major TL peak is
located in a higher temperature region. The cairulated kinetic parameter indicates that Ce/Dy co-doped SASO
has both shallow and deeper traps. All these findings suggest the potential applicability of synthesizad phosphors
as a low UV dosimeter.
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1. Introditction method is the reabsorption of blue light, which takes place through red

and green light. This has a significant impact on luminous efficiency.

White light-emitting diodes (WLEDs) are the rmost stiking topic of
research in the field of solid-state lighting and display technologies.
Several attempts had already been made, and many others have been
continued by many researchers, to develop an efficient, single-phase
white light-emitting phosphor {11, Until now, three well-kmown
methods are considered the most convenient methods to achieve
WLEDs, One of these methods is combining a bluc-emitiing LED chip
with Ce® -activated Y4Al;014. Nevertheless, this method is accompa-
nivd by several drawbacks, such as poor thermal stability and chemical
durability, a low color rendering index (CRI), and a low corretated color
temperature {CCTH [ 1. Te overcome these drawbacks, another method
is employed in substitution of this methed by integrating tri-color (Red,
Green, and Bloe] and UV LED chip. Still, the major i{ssue with this

* Correspanding authar,
E-mail address: . [T, Richhariyal.

luis 6l

Another approach is to use blue LED to stimulate single-phase yellow
phosphor or mixed-phase red and green phosphor [ 7, 1. Thus, the task
of achieving an efficient single-phase white light-emitting phosphor
remains same. Nowadays, phospher-converted (PC) LELs get much
attention in display technology due to their various advantages over
wraditional technology. For the development of a single-phase white
light emitting diode, currently, the most widely used method 15 the
introduction of a sensitizer and an activator into a single host. The
phosphor prepared by this method may be efficiently able 1o generate
white light via energy transfer between the sensitizer and activator [ 1.

For the cholce of dopants, among the 14 rare carth tons, the trivalent
cerium ion drew considerable attention. Trivalent cerium shows intense
broadband spectra in the visible region due 1o its parity allowed 54 -4f

Receved 27 October 2022; Recelved n revised form 12 January 2023; Accepted 12 February 2023

Available anline 17 February 2023
1369-500140 2023 Elsevier Lrd. All rights reserved.
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B B T R = 5 i R
kf‘ywmf*'-' ) This manuseript ]nCLUdP‘i structuzal, optical, photoluminescence, and thermolummesccnce belmvmrs ol h,rtnum
Rictveld relinement methad incorporated CaW0, samples with nominal compesitions of Cay.yThas W0, (x 0.04, 0,02, 0.03, 0. 044 0.05)

Y Visilile absoriance specira
Phetoluminescence behavnar

L1 Chramaticily coordinates
Thermp umInesrUnee speolrescepy

prepared by the traditional solid-state reaction route. Resuits found from the Ricweld refinements of X-ray
diffraction patterns confirmed that all the samples have tetragonal erystal structures with [4/a space group. The
vatlation of unit ceil volume with the compositions shows an anomaly at x - 0.03. Band gap energy values of
these synthesized samples are found from the UV--Visible absorbance spectra with increasing order. Fhoto-
luminescence behaviors, as weil as the FWHM values, are analyzed from the excitation along with the emission
spectra. Critical quenching concentration at x - 0,03 with a critical energy transfer distance of -~ 20 A caused by
the dipoie-dipole interactions is found in these spectra. CIE Chromaticity coordinates are indicated the green
pmission color of all the prepared samples with high color purity, cerrelated color temperanire, color renbering
index, and luminous efficiency of radiation values, Quantum efficiency of the material with x - 0,03 Th con-
centration is nbserved under 255 nm exciration wavelength. PL decay analyses of the phosphors are carripd out
and the average lifetime values are calculated, Thermoluminescence spectroscopy ofx  0.03 irradiating by 15
min of UV dose is described as the lower UV desimetry and second-order kinetics of the materiak. i

o e e e A, e

1. Inteoduction tungstates, Calcium tungstates have prominent properties in photo-
Tuminescence and thermoluminescence spectroscopy, blue emission

Over the last few decades, phosphors having luminescent nature are color with extensive emission range in UV-Vigible region, a greatvalue
used in the light emitting diodes rather than the conventional lighting in color purity & quantum efficiency, less optical loss, appropriately

devices . They have good luminescence properties, different types of correlated color temperature value © |, Hence Calcium tungsiate acts as
colors of emission, considerable efficiencies, excellent cperating condi- a suitable host material for the light emitting diodes Moreaver, past
tions, fewer pollutons, low power utilization, wide uses in lighting investigations are revealed that doping of differént rare earth materials
applications, and many more important features . .. Therefors, with CaW0. can be improved luminescence properties by producing
several pieces of research are going on by scientists to synthesize various paths for energy trapsfer and reduocing the critical quenching
phurphors with improved lumicescence properties. Material scientists concentration of the material | .= . !

ar¢ involved o explore these types of phosphors like nitrates, molyb- Photoluminescence behaviors with srange:Ted crission color ¢f Sm-
dates, silicates, aluminates, oxides, and tungstates with er:hanced pho- dopad CaWQy are discussed extensively by kaur et al. - . Du.et al.
toluminescence behaviors . It has been studied that metal tungstates explained the yellow emission color of Dy-doped CaW0, and also their
with scheelite structures have wide emission ranges, good efficiencies, optical behaviors ¢ .. Zhang et al. prepared'En and Th-deped CaWO,

and sell-activating behaviors and can be utilized in the lighting devices phosphors and investigated that they have red as weil as green emission
such as LEDs, FEDs, and display screens !% 40, Among all the metal colors respectively ¢ 11, However, the reason the behind energy {rdnsfe,r

1 ! |
* Corresponding author. ;
E mal arldress: i s i ool (T. Badapanda).
Received 31 December 2022; Received in revised form 28 May 2023; Aecepted 30 May 2023
Available anline 30 May 2033

0022-2860,48 2023 Eisevier BV, All rights reserved.
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T Introduction

Many oxides, sulfides,
arsenides, phosphides borates, sulfates, fluorides,
important luminescence

and silicates are the
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selenides, teliurides,

S Rl B S SPEL

ABSTRACT

Rare carth Sm**-doped cadmium tetra borate (Cd By} phosphors were syn-
thesized by solid-state reaction method. X- ray diffraction (XRD) technigue was
used for the structural characterization of the prepared phosphors, whereas EDS
was used for elemental composition confirmation. The diffraction patiern of the
prepared samples is well matched with the standard XRD (JCFDS file no. 30-
0204). Photoluminescence emission and excitation spectra for pure and rare
carth (Sm®")-doped Cd BsOy phosphor were obtained. The emission spectra of
Sm‘j‘*—dopcd Cd B.Q; showed a characteristic intense emission hand at 608 nm
along with less intense band at 561 nm and 644 nm under the excitation
wavelength of 403 nm. The doping percentage was varied from 1 mol% (o
4 mol% of Sm®*. The photoluminescence intensity of 2 mol% of Sm**was found
to be highest, From the CIt diagram of the Sm™ doped Cd BsOy phosphor
showed the calculated color coordinates in the orange region. The thermolu-
minescence studies of pure and Smtdoped samples were carried oul. The
rosults of both the samples showed good TL response. The highest TL intensity
was observed for 2 mol% of Sm>* concentration. The optimized UV exposure
Gme was 25 min. Nearly 66% linear relation was recorded for total TL intensity
and UV exposure time. The TL spectra fall in the orange region, similar to the
recorded PL emission spectra.

materials that have been developed and used over
many decades [1]. The optical properties of CdS/Zn5
were studied most in earlier times [2]. The borate-
based phosphors were studied extensively due to
their wse in industries and mineralogy. Borate

Address correspondence o Fomail: rvsharmagS@gmail.com
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Abstract

Dy3*-doped CaY,AlSi01» phosphors were prepared using the sol-gel method. X-
ray diffraction (XRD), field emission scanning electron microscapy (FESEM}, and
energy dispersive spectroscopy analyses (EDS) were used to analyse the crystal
structure, morphology, and elementa! composition of the prepared samples. The
luminescence behaviour of the sample was investigated using photoluminescence
(PL) and thermoluminescence (TL) technigues. The prepared CaY;Al;SIOq 2 xDy>*
phasphor showed a characteristic blue and yellow emission at ~480 and 583 nm,
respectively, with an excitation wavelength of 350 nm. The most intense PL emis-
sion was found for a 4 mol% doping concentration of Dy®* ions. The CIE diagram
of the phospher showed biuish-white colour emission. For TL studies, the prepared
phosphors were irradiated with a %OCo v (gamma) source and the TL glow curve of
the CaYaAl,Si042:0.04Dy°" phosphor showed three overlapped peaks. For the
Gaussian peaks, Chen's peak shape method was applied to determine the kinetic

study. parameters of the samples.

KEYWORDS

1 | INTRODUCTION

In recent decades a marked evolution has been noticed in the field of
optical and luminescence applications using phosphor materiats [1, 2].
Garnet-based phosphor materials show superb fuminescence charac-
teristics, high *hermal stabliity, good chemical, and physical stability,
and ather energy-efficient properties, Garnet acquires a cubic crystal
structure with complicated positioning of different cations in the unit
cell. The affability of the garnet structure allows the substitution of
ions at the dodecahedral, octahedral, and tetrahedral sites. Garnet
phasphor material can be used in different fields such as laser and
white light-emitting diodes (WLEDs). For exampie, the yttrium alumin-
ium garnet (YAG) host with lanthanide ions is a breadly used phosphor
material for solid-state lighting applications [1 -3].

Garnet-based phosphors have been explored by many research
groups. Singh et al. and Katelnikovas et al. investigated the

phosphar, photoluminescence, sol-gel method, thermoluminescence, XRD

luminescence behaviour of the CaY,AlSiO:Pb?" and vellow-
emitting Ca¥2hl,51012:Ce®F garnet phosphors respectively [4, 5]. Sim-
flarly YAG:Dy [6, 7], Lu,Gd2GazAl;O12:Dy (8], CaYeAlSiOuaEunea
(CYASG:Eu) (2], Nd-doped YAG nano-powders [10], and prt -3t
and T -Cr3* co-doped Y3AlGagQyy (YAGG) phasphors [11] have
been studied by other research groups. Trivalent dysprosium is the
most preferred rare earth fon for producing white light-emitting farni-
nescence materials. To explore specific luminescence host materials
with better enhancement in intensity, trivalent dysprosium lons play 3
vital role [12].

in the present study, we synthesized CaYoAl,5i0.:xDy" ' phos-
phors using the sol-gel reaction methoed. The luminescence behaviour
of the CaY¥aAl:SiODy?* phosphors was studied in detail via the
combined techniques of XRD, FESEM, EDS, photoluminescence exci-
tation/photoluminescence {PLE/PL) spectroscopy, and thermolumi-
nescence {TL) spectroscopy.

Luminescence. 2023;1-9

wilevonlinelibrary.com/journal/bio

© 2023 John Wiley & Sons Lid, I 1
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ABSTRACT

In the present studies, rare earth (Dy, Eu, and Tb) activated garnet-based
(Y3AlsO12) phosphors were prepared using the combustion method at 530 °C.
The formation of the compounds has been checked by powder X-ray diffraction
and structural parameters were calculated. The crystallite/particle size has been
measured using Scherrer formula as well as by transmission electron micro-
scopy which show that the size of the particles is in the nanorange. In the
photoluminescence emission spectra, YAG:Dyyes emits two distinctive colors:
blue and yellow, YAG:Euggs emits red color, whereas YAG:Thy s emits green
phosphor. Thus, the combination of rare earth {Dyg.es, Buggs, Thy oz) with garnet
gives BYRG {blue-yeliow-red-green) emissions can produce white light. These
discussed phosphors exhibit a strong absorption between 340 and 400 nm. The
energy transfer mechanism was also discussed. The higher luminescence color
purity (95.68%), Color Rendering Index (95), Correlated Color Temperature
(5287 X), and Quantum efficiency (93.7%} are calculated, therefore, synthesized
Y3Al5012Dy0,05Eug 05 Tbgez phosphor material can be used as a WLED phosphor
materials in solid-state lighting system.

visibility [1-3]. In the present scenario, the need and
requirement of novel phosphor is one of the most
important and urgent challenges to synthesize lumi-

I'ere are diverse field of Luminescence, luminescent
materials and applications. Modern lighting system
iotally depends on advanced and novel materials for
ereal etforts for enhancing display quality and

Addiess correspondence to E-mail: akshverma89@pmail.com

hilps/ /doiorg/10.1007 /s10854-023-10022-8

nescent material for white light emitting diodes
(WLED) for solid lighting devices [4-6]. Other
requirement should be Hulfillment by modern tech-
nelogy like that maximum quantum efficiency, high

@ Springer
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Abstract

We present late-time optical follow-up observations of GRB 171010A/SN 2017htp (z = 0.33) and low-
lumimosity GRB 171205A/SN 2017iuk (z = 0.037) acquired using the 4K x 4K CCD Imager mounted at the
3.6m Devasthal Optical Telescope (3.6m DOT) along with the prompt emission data analysis of these two
interesting bursts. The prompt characteristics (other than brightness) such as spectral hardness, Ty, and
minimum variability time-scale are comparable for both the bursts. The isotropic X-ray and kinetic
energies of the plateau phase of GRB171205A are found to be less than the maximum energy budget of
magnetars, supporting magnetar as a central engine powering source. The new optical data of
SN2017htp and SN2017iuk presented here, along with published ones, indicate that SN 2017htp is one of
the brightest and SN 21017iuk is among the faintest GRB associated SNe (GRB-SNe). Semi-analytical
light-curve modelling of SN2017htp, SN2017iuk and only known GRB associated superluminous
supernova (SLSN 2011k}) are performed using the MINIM code. The model with a spin-down millisecond
magnetar as a central engine powering source nicely reproduced the bolometric light curves of all three
GRB-SNe mentioned above. The magnetar central engines for SN2017htp, SN2017iuk, and SLSN2011k]
exhibit values of initial spin periods higher and magnetic fields closer to those observed for long GRBs
and H-deficient SLSNe. Detection of these rare events at such late epochs also demonstrates the
capabilities of the 3.6m DOT for deep imaging considering longitudinal advantage in the era of time-
domain astronomy.

introduction



| i
iy taylor & Francis
(f‘&j Tg,zhha-xis(.mu;:

INTEGRAYED .
rmrorscmcs.  Integrated Ferroelectrics

0 ey A

O s An international lournal

e

ISSN: [Pring) (Online) Journat hamegege: hitps://www.tandfeniine.com/loi/ginf20

Photoluminescence Property of Erbium-Doped
Yttrium Oxide: Doping Concentration and Its Effect

Prabhjot Singh, Manmeet Kaur, Nameeta Brahme, D. P. Bisen, Rofiqul
Umam, V. R. Panse, Ahmad Said, Irzaman & Antomi Saregar

To cite this article: Prabhjot Singh, Manmeet Kaur, Nameeta Brahme, D. P. Bisen, Rofiqui
Umam, V. R. Panse, Ahmad Said, irzaman & Antomi Saregar (2022) Photoluminescence
Property of Erbium-Doped Yttrium Oxide: Doping Concentration and Its Effect, Integrated
Ferroelectrics, 230:1, 100-107, DOI: 10.1080/10584587.2022,2102803

To link to this article: https://doi.org/10.1080/10584587,2022.2102803

Published onling; 08 Ot 2022,

A

{ ¢ ) .
LF submit your article to this journal &

]Em Article views: 60

View relatad articles &

e,

&) View Crossmark data

Cormiteta th

Full Terms & Conditions of access and use can be feund at
https://www tandfonline.com/action/journalinformation?journalCode=ginf20



Ratornals !

sty and Pl s 12657

Contents lists available at Sriemeciiree 1
. MATERIALS
CHEMJSTRY AMD
PHYSIC!

Materials Chemistry and Physics b ey

journal homepage: v sinavisrconilucsteinatchamphys sh i P

Chusche for
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HIGHLIGHTS

s Cerium doped Cail:lun and Strontium aluminosilicate phosphors was prepared by solid --state reaction method,
= Structural and morphological studies were carried out using ¥-Ray Powder diffraction and SEM analysis.

» Thermolumninescence spectra were analyzed using the glow curve E-Tu,, method.

s Tnermoluminescence spectra and fading were studied to find the applicability the phosphors in dosimetry.

ARTICLE INFQ ABSTRACT

Eeywaredr A Serles of Cerium activated aluminosilicate phosphors MaALSiO; (M Ca and Sr) were svmhesmed and theu‘
Diastitelzy thermoluminescence [TL) characterization was cerried out to investigate the dosimerry properties. A conven-
tonal high-temperature solid-state reaction method was adopted for the synthesis of phosphors. The structural
characterization was done by powder X-ray diffraction (PXRD) tool, which confirms the phase formation of
prepared samples. Concentration-dependent TL studies reveal that maximum intensity was obtained at 2 moi%
and 0.5 mol?% in Cerium doped Caal;Si0; [CASC) and SrAlLSIOr (SASO) respectively. The analysis of the TL
glow curve was carried out at this optimized concentration using E Tegp, which represents that the glow eurve is
composed of six glow peaks superimposed on each other. The best-fit glow curve was carried out using the Glow
Curve Deconvolution (GCD) methods and the best fit is observed with six superimposing peaks for bath phos-
phors, which resemble with E-Tyop. TL curves in the =Ty, method indicated that observed peaks ars due to the
existence of quasi-continuous distribution of waps. The trapping parameters were calculated and it reveals the
presence of both shallow and deeper traps, Thermoluminescence respenses vary linearly with dose rate and a
very low fading was observed with storage tirne which suggests the application of the phosphers for low UV
dosimetry.

drap dndeibution
Faddnug

1. Introduction a vital rele in various biological fields, radiation protection, and
archeological dating. One of the major applications of TL is in the field of

‘Thermoluminescence (TL) belongs to a stimulated type of lumines- raciation dosimetry, for persenal and environmental monitoring [ , 1.
cence in which the liberation of previgusly absorbed energy takes place On the other hand, it also plays a significant role fo study the defects
in the visible region as a result of thermal excitation. It has been playing structure, impurities level (alsc known as trapping centers), and their
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Microstructural, luminescence properties and judd-Ofelt analysis of
Eu’* activated K2Zr(PO4), phosphor for lighting and display
applications
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Abstract

A series of light emitting K>Zr(POy); [KZP] phosphors activated with Eu3* were synthesized through a
conventional solid state reaction method. The phase structure, luminescence properties and decay
lifetime of the prepared samples were analyzed in detailed. Photo-luminescence (PL) spectra exhibit five
emission bands under the excitation at 394nm, Furthermore, the optimal doping concentration of Eu3*
ion was determined as 2mol% and the mechanism of energy transfer between two adjacent Eu®* ions
was dominated by the dipole-dipole (d-d) interaction. The Q; and Q4 parameters were estimated for
phosphate phosphors using Judd-Ofelt (J-O) theory from the emission spectra. The derived and radiative
parameters were also predicted from PL spectra for the prepared phosphors to check their applicability
in lasing and photonic applications. The possible lattice sites occupied by Eu®* ions were investigated
using the fitting function type of decay curves. The calculated CIE chromaticity coordinate of KZP; Fu3*
(2miol%) phosphor verified that its emission light was traced in the pinkish-red zene. Thermally
stimulated luminescence (TSL) properties of synthesized samples were also explained in terms of glow

curve and kinetic parameters. The aforesaid results revealed that the KZP: Eu3* phosphors could be
potential candidate for solid state lightning and display systems.

introduction

Now a days, phosphate compounds have become promising potential phosphor due to their brilliant
thermal stability, photo stability, charge stabilization, inexpensive cost, excellent luminescent and eco-
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Abstract

The structural, optical, photoluminescence and thermoluminescence behaviors of Praseodymium doped
CaWOy (Ca1»ProxsWO0Oy; x=0.01, 0.02, 0.03, 0.04, 0.05) phosphors prepared via conventional solid-state
reaction route were reported in this paper. X-ray diffraction study revealed the fact that all the
synthesized samples crystallize in a tetragonal structure with 141/a (88) space group and the structural
parameters were obtained from the Reitveld refinement. The unit cell volume was found to rise with the
increase in Pr concentration. The bandgaps of the prepared samples were obtained from the UV-Visible
absorbance spectra by using the Wood-Tauc method. Bandgap and unit cell volume of the prepared
samples were directly proportional to each other. Photoluminescence behaviors were investigated from
the excitation and the emission spectra, The PL spectra highlight that the quenching occurs at x=0.02
and the critical distance for energy transfer of the phosphor was found to be 20A. Dexter theory was
applied to determine the mechanism of quenching and confirmed that the concentration quenching was
caused by the dipole-dipole interaction. CIE Chromaticity denoted that the phosphors emit red color.
Color purity and CCT of the material were calculated. Thermoluminescence behaviors were studied with
different durations of UV dose for the composition x=0.02 and the kinetic parameters were calculated.
Variations of TL emission intensity with temperature confirmed the second-order kinetics of the
phosphor with a critical quenching concentration at x=0.02.

Graphical Abstract
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As 2 kind of lanthanide-activated luminescent materials, the development of rare-earth-activated
luminescent glasses is one of the promising rrends in the modern juminescence research. In the pro-
posed work, Dy, Th, Eu+ activated/co-activatedfuriple-activated Mgz1CagNag(POq)1g orthophosphate
glasses have been prepared by
glass sample shows amerphous nature, but the most intense peak is get matched with the standard ICSD

melt quenching technique for the first time. XRD pattern of the proposed

database of MgaiCagNaq(PO4)is material. Vibrational feature of the proposed glass sample has been

Keywords!

White light emission

Solar cell efficiency enhancement
Lamp phosphor

Tripie daping

Orthoplosphate glass

were investigated. Moreover,

investigated using FTIR analysis. SEM and EDS confirm the morphology and elemental analysis of the as-
prepared glass, Photoluminescence study of triple-activated Mgz1CagNag(POgle glass sample shows
multiple emission peaks under NUV excitations which covers complete white light emission. Other
optical propecties like UV--Vis DRS, the refractive index of the glass and molar refraction of glass sample
rhis glass sample is crushed homogenesusly and coated on solar cell using
doctor blade method shows the efficiency of solar cell enhanced by 43.33% than the blank sotar cell.

These results of the proposed sample prove its worth in the WLEDs, solar cell efficiency enhancement,
and smart windows applications.

© 2022 Elsevier Ltd. All rights reserved.

1. Introduction

Karc-earth-activated inorganic materials have gained more
impartance in the field of recent technology such as solid-state
Iiplting sources | 1], solar cells [ 7], displays [+ 3], and telecorm-
munications [ -] over the past decade. Solid-state lighting sources
based o white light-emitting diodes (WLEDs) have gained massive
significance because of their superior characteristics, for instance,
less power utilization, high brightness, and longer lifespan in
addition to environmentally friendly characteristics which present
it as a sustainable and proficient substitution to the traditional
fhuorescent and incandescent lamps [7--4].

in the modern age of technology, one way io attain white light
emission is to combine the near-ultraviofet LED chip with red, blue,
and green phosphors which €an pffer tunable color temperature
and high rendering index [ 1 1.1]. Conversely, the white light from

+ {orrespanding author
¥omail address: oo b

1ot (8. Dhoble)

i R TS
2468 5194/0 2022 Elsevier Lid. All rights reserved.

the commercially available WLEDs ghtained by encapsulation of
phosphors in an epoxy resin excited by blue ar NUV LED chips has
some problems as weak white light and so on [! ¢ {]. Rare-earth
activated transparent glasses are produced to conquer this problem
which exhibits admirable optical properties, good mechanical and
thermal properties, low-cost production, high durability
manufacturing process is easy in addition to epoxy resin-free
[15 18] Glasses are preferred over crystalline materials in
WLEDs, since it performs the functicns of encapsulation along with
wavelength converter {12].

with time smart windows are getting more and more atten-
tion in the electrical field from the light due to their large aptical
maodutation, low energy consumption, and their high wearther-
ability {20,21]. Smart windows light is able to modulate the ab-
sorption and transmission of light in some transparent medium
glass, thin film, and polymer coating [*2]. These smart windows
have various applicarions in modern buiidings. manufacturing
industry, clinical medicine, and military defense. A smart win-
dow that vigorously modulates light transmirtance is vital in the
demand for optical devices [2%,71] Comparing these smart
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1. Introduction

ABSTRACT

A novel Ce®t doped $1ZrSi;C; (SZS0) phosphor with different doping concentration [0.U3-1.5 mol %) were
synthesized by conventional solid-state reaction method. To confirm crystal structure and phase purity of pre-
pared phosphor X-ray diffractions (XRDs) have been done. Surface morphology, compositional and functional
groups analysis were investigated using FE-SEM, EDXS & FTIR techniques. In order to study the optical prop-
erties of the synthesized phosphor photoluminescence and thermoluminescence were investigated in detailed.
Photoluminescence studies of SZ50: Ce®* phosphor shows strong broad excitation peak at 293 nm owing due to
4f — 5d trapsition and corresponding broad emission peak obtain at 480 nm due to 5d -+ 4 spin atlowed
wransition. The optimum PL intensity obtain for 0.1 mol% €e®™ deping conceatration. CIE eo-ordinate, cclor
purity and CCT of prepared phosphor are also caleulated which shows the SZSO: Ge®™ phosphor emijts cyan-blue
light, can be applicabie for solid state lighting. Thermoluminescence of SZ8O: Ce® phosphor shows twe TL glow
curve peaks at 56 °C and 130 °C temperature, The optimum TL intensity obtained for 0.2 mol% 0e” deped §280
phesphor for 13 min UV irradiation time at 254 nm UV excitation source. TL emission spectra and fading effect
are also analyzed. TL kinetic parameters are determined by peak shape method. Thermeluminescence propertizs
shows that prepared SZ50: Ce™* phesphor will be potential applicable for UV-dosimerry.

phosphates, borates ete, [+,'']. The choice of phosphor maurix plays very
important key role to obtain highly phosphor cenversion devices, Sili-

In lighting technology, rare earth doped solid state lighting materials
et much attention due to their wide range of applications ag a white
light emiting diodes (W-LEDs), LEDs, display devices, lasers, traffic
signals, backlight display eic. Among traditional incandescent and
flyorescant lighting sources, white light emitting diodes (WLEDs)
possess many properties such a8 power saving, low energy consumption,
higher luminous efficiency & brightness, long lifetime and eco-friendly
[ 1. Commercially avzilable W-LEDs are fabricating by combining
blue LED (GaInN) chip with yellow (YAG: ce) phosphor which has
high correlated color temperature (CCT) and poor color rendering index
[CRI). Another way to fabricate W-LFDs by mixing of red, green and biue
emitting phosphors with OV.LED chip. The emitted whize light by this
way are very good CRI (above 90) and high luminous efficiency [.. ]

Different types of phosphor materials are namely such as-oxides,
suifides, aluminates, silicates, nitrides, oxy-nitrides, halides,

* Corresponding author,

F-mail address: v [S.K. Baghel).

Wy

cates based phosphor shows great attention due Lo low cost, low phonon
energy, high physical-chemical stability, excellent weather resistance
and variety of erystal siructure [% 1i]. Also zirconium silicate based
phosphor possesses excellent aptical properties such as photo-thermal
stability and low thermal conductivity. Additionally, zircenia has low
phonon energy and it bas been attractive to be used as support for
rare-garth ion, since the iransition probabilities are increased and
creating this material suitable for photonic applications [ ]

In many host lattice rare earth ions are mostly used as dopant ion due
te their 4f-4f and 5d-4f trapsitions. Generally, Cerium (Ce” ) ion doped
pheosphors shows strong and broad absorptien near UV region owing to
spin-allowed 4f-5d transition of cerium ions. Since, cerium ions shows
broad emission due to 5d—4f (*F5,5 and “Fs.) sllowed transition and
emission can vary from UV to red region, which strongly depends an
host matrix [ *-:]. Some articles are reported on cerium doped

Received 5 August 2021; Received in revised form 24 January 2022; Aceepted 21 February 2022

Available onling 1 March 2022
0925.3467/40 2022 Elsevier BV, All rights reserved.
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Article history: The presence of water inmiming acuvities is common, especially in tropical areas
that have hign rainfall, such as the research location at o ANTAM Vi uku Utara
at the Moronopo Site, While the sump maintenance needs to be considered so
that the sump can accommodate the incoming discharge. The purpose of this
research is to calculate the total discharge entering the mine znd to design the
dimensions of the sump according to the incoming water discharge. The research
methad used is the Gumbel method starting from the analysis of rainfall data at
the research location starting in 2004-2013 and then continuing with 2019-2020
data, the planned rainfall value is 96.56 mm/day, rainfall intensity is 15.63
mm/day hours with a rain return period of 25 years and a hydrolagical risk of
18.46 % and the total inflow of mine water is 17,556 m3/hour. After calculating
the sump capacity in the Danis 2 area, it still has not accommodated the incoming
discharge with the remaining unaccommodated discharge of 2,319.1 m3/hour.
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INTRODUCTION

PT Antam North Maluku has three sites, namely the Moronopo site, the Tanjung Buli site, and the
Pakal site. The location of this research is at the Moronopo Site, Maba District, East Halmahera, North
Maluku. This company uses the open pit method with a selective mining system in its mining
activit es, Crep-nit minipg aneratinas wil' he siznificantly affected hy weather <onc “tions, especially
ran L aar o pann i, e 150 The preseree ofwater in mining activities s exnected 11 various
mining activ:ties, esnecially in tropical arens vith higin reinfall {Gautarna, 19990, In extreme weather
conditions in the forn of high rainfall, the water can inundate the ground flocr and result in mucdy
mining fronts {A. Chiarucci and A, §. M. Baker,, 2007 ). Observations in the field show that there is a
significant rain catchment area that the problem that often occurs at the Moronopo_site is the
condition of the sump, which is not able to accommodate the incoming water discharge, resulting in
overflowing water around the mine area which does not rule out the possibility of causing pollution
in the coastal area near the Moronopo site. The presence of stagnant water on the ground floor of the
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1 Introduction

ABSTRACT

Rare earth 5m3+-doped cadmium tetra borate (Cd B4O;) phosphors were syn-
thesized by solid-state reaction method. X- ray diffraction (XRD) technique was
used for the structural characterization of the prepared phosphors, whereas EDS
was used for elemental composition confirmation, The diffraction pattern of the
prepared samples is well matched with the standard XRD (JCPDS file no. 30—
0204). Photoluminescence emission and excitation spectra for pure and rare
earth (Sm*")-doped Cd B4O; phosphor were obtained. The emission spectra of
Sm"’tdoped Cd B;O; showed a characteristic intense emissicn band at 608 nm
along with less intense band at 561 nm and 644 nm under the excitation
wavelength of 403 nm. The doping percentage was varied from 1 mol% to
4 mol% of Sm®*. The photoluminescence intensity of 2 mol% of Sm™*was found
to be highest. From the CIE diagram of the Sm®** doped Cd B4O; phosphor
showed the calculated color coordinates in the orange region. The thermolu-
minescence studies of pure and Sm®'doped samples were carried out. The
results of both the samples showed good TL response. The highest TL Intensity
was observed for 2 mol% of Sm> concentration. The optimized UV exposure
time was 25 min. Nearly 66% linear relation was recorded for total TL intensity
and UV exposure time. The TL spectra fall in the orange region, similar to the
recorded PL emission spectra.

materials that have been developed and used over
many decades [1]. The optical properties of CdS/ZnS

Many oxides, sulfides, selenides, tellurides,  were studied most in earlier times [2]. The borate-
arsenides, phosphides borates, sulfates, fluorides,  based phosphors were studied extensively due to
and silicates are the important luminescence their use in industries and mineralogy. Borate

Address correspondence to E-mail: rvsharma65@gmail.com

https:/ /doi.org /10.1007 /s10854-023-10520-9
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ABSTRACT !
|

A series of Eu®* dapeﬂ calciumn magnesium silicate (CaMg8i04) phosphor samp]es were successf.ﬂly prep}ﬁed via
solid state synthesis technique, Their structural and morphological studies were Investigated by powder Xray
diffraction (PXRD), scanning electron microscopy (SEM) and energy dispersive X-ray analysis {EDX) rr‘neasure
ments. Phase structure and phase purity of sample were investigated by Rictveld refinement methbd The
vibrational and bonding behavior of silicate groups were confirmed by Fourier wansform infrared (F1IR) and
Raman spectroscopy. The luminescent properties of prepared samples were studied by phntolum'nescence (PL)
and thermoluminescence (T} characteristics. The emission spectra recorded under the excltation wevelength
ex = 396 nm. The highest emission peak was observed at 595 nm which corresponds to the Dy -+ °Fy tansition
of Eu®* fons with selection rule AJ := 1, The concentration quenching and energy wansfer mechanisms were
elucidated by Blasse and Dexter's formula. The photometric parameters correlated color temperaturq (CeTy,
color rendering index {CRI) and color purity (CP) were computed using CIE chromaticity co-ordinate diagram It
addition, Judd-Ofelt (JO) parameters (s, £24) and other derived radiative parameters were calculatad using
Judd-Ofelt theory from the PL emission spectra. Time resolved [luorescence specira wers carried oul to deter-
mine the decay lifetime of the samples. The prepared samples are expected 1o be suitabie candidates for the
applications as solid state devices, lighting and optical displays.

1. Introduction

morphaology need to be investigated.
Luminescent materials (phosphors) are extensively used to produce

Reevnt years, the solid state lighting (SSL) technology has played
ymportant role in the field of displays, indoor lighting, sutdeor lighting,
indusirizl lighting, agriculture and health care applicaticns [*,7]. The
solid state Jighting has also developed as an essental tool for the next
generation lighting industry 1], Generally, phosphar enhanced white
i35 have materialized as the essential light sources in the solid state
Iemination owing to their high energy efficiency, less power con-
surantion, broad color spectrum, long lifetime and environmental
. }. Conventionally, the mixing of blue LED and yeliow
phosphors (YAG:Ce®t) is one of the popelar method to produce white
light with high correlated color temperature (CCT) and low color
jepdering index (CRIY [ 1. The performance of WLEDs can be described
by the luminescent properties viz luminous efficacy, CRI, CCT and life-
time. Consequently, in order to realize WLEDs with the optimal prop-

friendiaens |

ertics, high  efficiency luminescent materials having  suitable
+ Carresponding auther.
¥omaef cddifress: (B, Vermal.
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visible light, mainly in the field of flucrescent lighting rechnology. There
are two types of flucrescent lamp to produce white light: low-pressure
and high-pressure mercury vaper lamps [ 1. Mostly, both lampg neces-
sitate phosphors that absorb ultravioler (UV) radiation and release a
proper color set results in white emission. Presently, rare E‘.&t"l (RE)
silicaie phosphiors have aroused substantial attention owing to thg::r high
stability, visible light transparency, relative easy preparation, idw cost,
water resistance and stable structure. Because of these propertjes, the
silicates are widely investizated {5 1t]. Until now, many reseprchers
have focused on the photoluminescence (PL) properties of jsilicate
compounds M;MgSIQOg (M Ba, Sr, Ca}Fu?’ [ 1, MaMgSiz07 (M

Ba, Sr. Ca) Eu?t [+ 10], CaMgSiyQe Eu?t [, 1 cxtensi»ely
However, a less attention has been paid to the calcium magnesium sil-
icate (CaMg5i04) host mairix because of higher physical, chemical and
thermal stability and easier availability. Hence, this is selected as an
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ABSTRACT

We present optical photometric and spectroscopic studies of three supernovae {SNej): SN 2013bz, PSN J0010 + 5003, and
ASASSN-16ex (SN 2016cci). UV—optical photometric data of ASASSN-16ex ohtained with the Swift Ultraviolet/Opiical
Telescope (UVOT) are also analysed. These objects were initially classified as (0dc-like type Ia SNe. The decline-rate parameters
{Anns (B e} are derived as .92 £ 0.04 (SN 2013bz), 0.70 = 0.05 (PSN J0818 4 3003), and 0.73 4 0.03 (ASASSN-16ex).
The estimated B-band absolute magnitudes at maximum, —19.61 3 0.20mag for SN 2013bz, —19.44 £+ 0.20may for PSN
J0910 1 5003, and 1978 £ 0.20mag for ASASSN-16ex, indicate that all three objects are relatively bright. The peak
bulometric Tuminositics for these objects are derived as log L3 = 43.38 & 0.07, 43.26 + 0.07,and 43.40 = 0.06erg i,
respectively. The spectral and velocity evolution of SN 2013bz is similar to that of a aormal SN [a, hence it appears to be a
lugninous, normal type Ia supernava. On the other hand, the light curves of PSN J0910 + 5002 and ASASSN-16ex are broad and
exhibit propertics similar to 09de-like SNe [a. Their spectroscopic cvolution shows similarity with 09de-Tike SNe: strong €1l
lines are scen in the pre-maximum spectra of these two events. Their photospheric velocity evolution is similar to SN 2006¢z.

Further, in the UV bands, ASASSN-16ex is very blue, like other U9dc-like SNe Ta.

Key words: techniques: photometric —techniques: spectroscopic — Supernovac: general --supernovae: individval: SN 2013bz—
supernovae: individual: PSN J0910 + 5003 - supernovae: individual: ASASSN-16ex.

1 INTROPDUCTION

Thermonaclear supernovae are an important class of supernovae
{SNej the progenitors are low-mass stars found in ellipticat as well
as spiral pakixies, They are commonly known as Type [a SNe (SNe
Ey and populate the brighter side of the laminesity discribution of
SNe. Masl SMe s, referred to as “‘normal SNe 127, display unitorm
spectral and lght-curve properties. Thelr luminosity is correlated
with the widih of their light rurve (Phillips 1993; Phillips et al.
19903 and hence they are considered swndardizable candles. This
uniformiry and high Juminesity make ther a vital probe for studying
cosmic evelution (RBiess et al. 1994; Perlmucter et al, 19995, SNe la
are the primary source of iron-group elements (1GEs) and hence play
an imporiant rale in enriching the intzrstelar medium (I5M) with
IGEs (Matleucei & Grezpio 1980; Matteueci et al, 26009; Nomato,
Kobayashi & Tominaga 2113},

Our understanding of the progenitor and explosion mechanism
giving rise to these svents still needs © be completed. From the
theoretical end observationa) work, it is inferred that thermonuclear
disruption of & curbon- oxygen (C/O) white dwarf (WD} 1n 4 binary
system sesults in o Type Ta explosion (Hoyle & Fowler 19641 see
Mo, Mannueei & Nelemans 20145 Jha, Maguire & Suthvan 2019
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for reviews). There are two pessible progenitor models suggesied
for a WD 1o explode. In the first one, a WD aceretes muatier trom
a non-degenerate stur, known as the single-degenerate (8D} model
{Whelan & Iben 1973). In the double-degenerare (DD model, the
explosion r2sults from the merger of rvo WDs (Ihen & Tutukov 1934
Webbink 198%). Most SNe Ia are considered to be an explosion
of 2 Chandrasekhar-mass WD (Mazzali =t al. 2007) via delayed
detonation (Khokhlov 19911 However, if the accumulated material
is He-rich, the explosion can oceur at a sub-Chandrasekhar mass
through double detonation, With suificiently rapid He aceretion on
the surface of g O/ WD, 4 detonation is (st initiated within the
helium layer. The emanating shock wave propagates through the WD
and triggers carbon detonation at the centre of the WE (Woosley &
Weaver 1994; Waosley & Kasen 201 1; Ruiler et al, 201, Tanikawa,
Momoto & Nakusato 2018). The donor star could be either u non-
degencrate He star (SI channel), another /O W1 with He in the
outer laver, or a He WD (D12 channel). This mechantsim can sxpluin
normal and fast-dectining SNe Ls of different brighiess distributions
{Pakmor et ab. 2013y Cusrently, it is ditficalt to identify which SN
results from which channel {see Livio & Mazzali 2018, Wang 201%;
Soker 2019; Ruiter 2020, for reviews).

With the increasing number of well-studied SNe ia, it became
clear that there is g considerable spread in the luminosity of SNe la.
There are objects populating both the higher and lower luminosity
end of normal objects (L1 eral. 201 ). Some have extreme properties
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Can the Violent Merger of White Dwarfs Explain the Slowest Declining Type la
Supernova SN 2011aa?
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Abstract

We present optical obscrvations and Monte Carlo radiative transfer modeling of the Type Ia supernova (SN Ia)
SN 2071 L. With a Aunys(B) of 0.59 + 0.07 mag and a peak magnitude My of —19.30 40,27 mag, SN 201 1aa has
the slowest decline rate among SNe la. The secondary maximum in the [ band is absent or as equally bright as the
primary maximunm. The velocity of C 11 is lower than the velocity of Si IL This indicates either the presence of C at
lower velocitics thun Si er a line-of sight effect. Application of Amett’s radiation diffusion madel to the bolometric
light curve indicates a massive ejecta M 1.8-2.6 M,,.. The slow decline rate and large ejecia mass, with a normal
peak mapnitude, are well explained by a double degenarate, violent merger explosion model. The synthetic spectra
and light curves generated with SEDORA considering a violent merger density profile maich the ohservations.

Unified Astronomy Thesaurus concepts: Supemovie {1068}

Supporting material: daia behind figures

1. Introduction

Type Ia supemovae (SNe la) resuli from thermonuclear
explosions of white dwarf (WD} stars in binary systems (Hoyle
& Fowler 1900; Tha et al. 2019), The rate of decline in normal
type ln SNe (.85 < &mys(B) < 170 mag) is correlated with the

absoliste magnilude in the B hand (Pl ulhpq 1993). The radicactive
decay off “Ni 10 *Ca and finally to “°Fe supplies the energy
during the maximum of ihe hight curve and its subsequent
evolulion (Pankey 19062, Colgate & McKee 1969; Branch &
Wheeler 201 7). In addition, the effictency with which gamma rays
and positrans (rom the decay of N are trapped in the gjecta also
plays an important role in the cvolution of the light curve
{Cappellaro et al. 1997). The luminosity also increases with more
NI produced in the explosion. This increased luminosity causes
the ejecta to have a higher ternperature. The opacity increases with
temperature, and the diffusion timescales for the photons
increases. This results in slower decline and broader light curves
(Hoeflich et al. 1996). Hence, the decline rate versus absolute
magnitude relation can also be interpreted as an opacity effect
(Baron et al. 2012). While a majority of SNe [a follow the
luminosity decling rate relation, it is important to note that a good
fruction of SN events that are of thermenuclear origin do not
fullow this relation (Maeda & Terada 2016; Taubenberger 2017).
The overluminous super-Chandrasekhar SNe Ta (Howell et al,
2006; Ashall et al. 2021 he at the extreme end of the
Anr ot BYy-My eelation. They are slowly declining objects. The
SNe fax (SN 2002cx-like) are a peculiar class of thermonuclear
explogions having low luminosity and low kinetic energy as
compared to SNe Ta (Li et al. 2003; Dutta et al. 2022},

In the proposed progenitor scenario for SNe Ia, the exploding
WD can have a nondepenerate star (single degenerate (SD)) or
ancther WD {double degenerate (D)) as its binary companion. In
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the SD scenario, the WD can accrete matter from a red-giant
(Munari & Renzini 1992), sub-giant/main-sequence (van den
Heuvel et al. 1992), or a He star (Liv et 2l. 2010}, In the DD case, a
violent merger of two similar-mass WDs (~0.9 M,,) has been
shown fo give rise to 2 subluminous type Ta SN explosion (Pakmor
et al. 2010). However, more massive primary WDs, due to their
fiigher densities will produce more "Ni and Fe group elements
(IGFs) and give rise to brighter SNe Ia (Pakmor et al. 2012).

Using preexplosion Hubble Space Telescope images Li et al.
(201 1) has ruled out He stars or luminous red giants as the
companion of SN 201 Ife. But a main-sequence star (Nugent et al.
2011} or another WD as a companion cannot be ruled out
Observations of early UV emission in a thermonuclear SN
IFTF ldaty (Cao et al. 2015) hinted toward collision of ejecta
material with s companion, suppoeriing an SD scenario. The
excess flux can also be explained by PNi in the outer layers
(Magee & Maguire 202()), Some circumstellar mass can be
formed from ejection of mass in ddal tails before the merger of
two WDs. The interaction of the SN ejecta with the tidal tail ejecta
produces signatures in X-ray /UV /optical (Raskin & Kasen 2613).
The persistent presence of hydrogen in the spectra of PTF1kx
can be understood in terms of ejecta interacting with circurnstellar
mass indicating a nondegenerate companion (Dilday et al. 20i2;
Silverman et al. 2013; Graham et al. 281 7). The detection of [O 1]
AA 6300, 6364 in the nebular spectra of SN 20101p indicates that
oxygen is present close to the center, which is predicied by
a violent merger scenario {Tzaubenberger et al. 2013; Kromer
et al. 2013). So, the very question of single/double degenerate
progenitor still persists. The observed diversity in the explosions
along with different models proposed to explain the diversity
mekes if important to study these systems,

In this Letter, we present optical observations and radiative
transfer modeling with SEDONA of the spectra and light curves
of a peculiar SN Ta, SN 201 laa, SN 201 [aa was discovered on
2011 February 6.3 in the galaxy UGC 3906 (PGC 021381} at o
(J2000) — 073642763 and § (J2000) = 4-74°26'34780 (Puck-
eft et al. 2011). There is another nearby galaxy PGC (21386
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Modeling the late-time merger ejecta emission in short gamma ray bursts
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Abstract. The short gamma ray bursts (GRBs) are the aftermath of the merger of binary compact objects
(neutron star-neutron star or neutron star-black hole systems). With the simultaneous detection of gravi-
tational wave (GW) signal from GW 170817 and GRB 1708174, the much-hypothesized connection
Between GWs and short GREs has heen proved beyond doubt. The resultant product of the merger could be a
millisecond magnetar or a black hole depending on the binary masses and their equation of state. In the cuse
of a magnetar cenmal engine, fraction of e ratatieral eperey deposited to the emerging giecta produces lat-

sme sy nohratron radio emission from e fprernption with the anthient medium, 'n this naner, we present an
analysis of a sample of short GRBs locsted at & redshitt of 2= 016, which were observed al the late-time io
eatch for the emission from nieroer eforie, Our sample conststs of seven short GRBs, which have mdio
unner limits avaitahle from very larye arra
generate the mode? light curves using the standerd magnetur model meornorating the reiativistic CONTCt
Using the mode! light curves and upper limits we constrain the number density of the ambient medium to be

and Autstrelinn telescope compact array observations, Yoo

10510 ¥ em ® for rotational energy of the magnetar £ ~ 3 10° erq. Variation in ejecta mass does not
play a significant role in constraining the number density.

Kevwords. Gravitational waves—surveys—-galnma-ray burst: general-—stars: magnetars—stars: neutron.

1. Imtroduction

Tt pranted srogenitor mode! fom e ariein nfghnr
GRBs 1y D¢ merger of binary compact objects (hnary
neutron stars (BN and nentron star-black hole (NS-
BH)J. These systems are a'so the prime candidates ior
producing grayitational waves znd kilopovae. The ioint
170817, GRB 170817A and
AT2017afo confirmed the connection among the three
svents t Abbotter af. 2017: Valenti ez al. 2017; Savchenko
or al 20170 Andveoni ef @l 2017; Drout er al. 2087
Tamvir or al. 2017). The most debated open guestion
regarding the central engine of GRB is whether black hole,
production is necessary for the emergence of short GRB

detection 0f the OW
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jet or the central engine could be a highly magnetized anc
& DT

wryam e R L - i e
iy spimning magneter (Zhang & Mdazam :

AR
of the remnant depends on the nitiai masses of the BNS
and the equation of sate of the NSs. The massive binaries
(.~ 3M . ywilldirectly colapsetoas tack ho'le whereas the
less massive BNS merger creates a transient state in
hetween the merger and the production of black hole
which is a millisecond magnetar. In the Swift era, the X-
ray light curves from X-ray telescope (XRT Gehrelser al.
2004y show a complex light curve morphology with an
early-time X-ray excess (<< 1 s), mid time flattening or
plateann (10-100¢ 5) and late time X-ray excess followed
by a sharp decay ( > 1000 s). The plateuu phase in the
X-ray light curves is thought to be powered by the mag-
netar (Rowlinson ef afl. 2013).
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Search for merger ejecta emission from late time radio observations
of short GRBs using GMRT
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ABSTRACT

Short sanuma-ray bursts (GRBs) are the aftermath of compact binary mergers involving neetron
sturs, T the mereer sopmon s nomiisecond maenetar instead of @ black hole. a sigmfeant
Sroperion 0F the et 21 ey U2pesied 1o e emerging ofeeti can procuee & tate-imy
vadio Brietitenine ot s itieraction with The an ient medium, Defeoton o tis e S
radio eInission front <ot D enn veve profound imoticarions fur understanding the physics
of the progenitor. We reporl the cedio observations of five short GR2s - 030798, R IR
0625 A, 140903, and &8 1T wsing the Glant Metrewave Radio Telescope (GMRTS ot
1250, 610, arid 323 M42 [rrguencies after~ 2= 11 years from the time of the bugst, The GMET
observations at low Trequencics are particularly important to deteet the signature of mergey
cjecta emission at the peak. These observations are the most delayed searches associated with
some of these GRBs for any late-time low-frequency emission. We find no evidence for such
an emission, We find that none of these GRBs are consistent with maximally votating magnetar
with a rotationg] energy of ~ (07 ergs. However. magnetars with lower jolational ensrgies
cannot be completely ruled out. Despite the non detection, our study underscores the power of
radio observations in the search fur magnetar signatures associated with short GRBs. However,
only future radio observatories may have the capabilities to either detect these signatures or

put mere stringent constraints on the model.

Key words: gravitational waves — surveys — gamma-ray hurst: general — stars: magnetars —
wryrs: neutron - eamma-ray rers Transients.

] INTRODUCTION

Douhle neutron star (1INS) or 4 neatron star-black hole mera-
ers have heen argued o be the muost promising progenitrs Jur
shorl-duration Gamma-Ray Bursts ishost GRBs; Puczynsks 1986
Narayan ctal, 1992; Ruifert & fanka 1949). The Gravitational Waves
(GWs) discovery from the DINS merger GW L7087 and simultane-
pus observation of a4 short GRB 170817 A, glong with the discovery
of its cleetromagnetic caunterparts in various bands, have revolu
ticnised the era ol multi-rosssenger astronomy (Abbott et al. 2017:
Gioldstetn etal, 201 7; Suvehenko of «l. 2017y and has strengthened
lhe hypothesis that short GRBs result from the merger of compae
shieghs.

Homwever, there are uncertainidies abeut the nal phase of the
merger as GW ohservations are not sensitive 1o the post-merger dy-
pamics of noutron star mergers (see, for example, Figo | ol Bartos

* Eemiail. ghoshuankor 19946 gmail.com (AGH
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ot al. 20113 given the current sensitivites of the detectors, M-
merical simulations Bave shown tha 1he Inerger remnant may o
& supra-massive, rapidly spinning, highly magnetizod neuiron star
fmagnetar) befute collapsing to a black hole (Orel 2041 Gaco-
mazso & Porna 2013, Whether the situatinn occws s or not depends
erucially on the resultant masy of the remmunt and the extremely un-
cerfutn Eyuation of States (EoS) ol dense neubran stars (el 2011
Lasky & Glampedakis 2016: Ozel et al. 2016 Lan et al. 2020).
With the recent discovery al millisecond pulsar MSP JOT40+6620
having the mass @\1'2.341“{}’-_'1’% M, (Cromartie el al. 20200, this mass
is vften used ds the fower limit of maximum nsutren star mass,
For a hinary mass < 3 M, a lons-fived supra-massive neutron siac
remmant ennld he formed Dl et ol 200, Glacomarze & Ferng
20133 betore collupsing to a hlack hole.

In the case of @ DNS meraer, the resultant product wilt be
rapidly rotating with u spin period close oy the centrifugal breakup
vulue {P ~ 1 ms The remnant cotld wlso acquite a strong mag-
netic fetd = 101 = 1015 G, which may be enhanced by the Kelvin-
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ABSTRACT

Wo nresent a study hased on the high-resolution snectroscopy apd K2 space photometry of five chemically peculiar stars in
e temon of the open Cluster V44, The analysis of the bigh precicion photometrie K2 data reveals that the Haht variations in
TV S and HD 76310 are rotational in nateee and cassest Sy spets e slond-ike co-rotating stractares, which are non-stationary
andd shart-lived The time-resolved radial velocity measurer-ents, ncombination with the K2 nhotometry. confirm that HI3 73025
does ot shaw any periodic variahifity on time-scales shorer than 1.3 <, i.t):‘!ld.l‘f o previows remr's in fhe i (r.st‘.n:, Tn addilion
ty these new rotauonal variubles, we discovered a new hoartzeat vysiom,
The spectroscopic and spectropolarimetric analyses indicate that HD 73619 be[ongs to th{: pf:cuhar Am Cldf‘).‘s, W 1th elther aweak
or no magnetic field, considering the 200-G detection limit of our study. The least-squares deconvolution profile s for HD 76310
indicate 2 complex structure in its spectra, suggesting that this star is either part of a binary system or surrounded by a cloud shell,
When placed ip the Hertzsprung -Russel} diagram, all studied stars are evolved trom the main sequence and situated in the & Scuti
instability strip. This work is relevant for further detailed studies of chemically peculiar stars, for example on inhomogeneities

(including spots) in the absence of magnetic fields and the origin of the pulsational variability in heartbeat systems.
-xtars: hinaries.

Key werds: echnigues: photometric - spectroscopic - polarimetric - stars: chemically peciar-- stars: activity-

Using four vears of high-precision phoometry from the nominal
Kenier rn:wion and the X2 r.ampa:gns, Ralona ¢t ab (20135) invest-
AU viations 1o 0y A stars and o that mass of thy

I INTRODUCTION
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A-, and F-type stars having peculiar surface clemental abundances;
they are characterized hy abnormal spectra! line strengths (Preston
1974). The chemcal anomalies 1 these slars are thought Lo be
confined to the outer stellar layers and to arise from gravitatonal
settling and radiative levitation of certain elements, & process known
as atomic diffusion (Michaud 1970; Michaud, Charland & Megessier
1981). This study is conlined (o one subset of CUP stars, the metallic-
lined A (A} stars, which are generally non-magnetic in nature and
characterized by under-abundances of some light elements such as
C'a and Sc, but with slight/moderate over-abundances of fron-peak
clements, for example 7n, Sr, Y, Zr, and Ba. The projected rotational
velogities of these stars are generally smaller than for ordinary A sturs
fosin g typteally <= 120 kms by, with the majority of the Am sturs
Being members of close hinary systems, Rotational braking throngh

e interaciion is regaeded as g posaibie casse of the oa rotati 20

pien tRes
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Am stars in the Kepler field hwe light curves with the characteristics
of rotalional modulation ariging from star spots or co-totating st

tures. The origin of spots in Am stars seems to be different from that
ol solar-like spots, as these stars do not show any signs of the intense
magnetic tields able w produce such magnetic fc atures. Magnetic
tields of the order of sub-Gauss strengths have been reported in some
Am stars, for example Sirius A (Petit et al. 2011), Vega (Béhm et al,
2015), 3 UMa, and ¢ Leo (Blazére et al. 2015), Alhena (Blazére,
Neiner & Pelit 2046) and p Pup (Neiner, Wade & Sikora 2017). It
is thought that for the majority of these stars, convective flows in
the atmnspheres may distupt any spot-like features (Kupka 2()‘)1)
Hence. the rotational modulation in sore Am stars indicates o her
that a weak magnetie field may lead to surface inhomogeneitics in
‘e form ot ooty across the stellar surface on, alternatively, that there
connbeow it mechanismist pradiecing these spots, I a wek
wooget fe by indeed mresent, e 1Me BUSIC DEGCESSES BpUHng

Voot

Cr Ay waes wonskl noed e he revistresd heeoase inagmetio fiends have
Leea camittead o the diltusion models attempting 0 explas oy

anusual chemnical ahundances (Gurik 20011
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Effect of TiO, on ion transport properties and dielectric
relaxation of sodium ion-conducting nove! PEQ/
PAN-blended solid polymer electroiyte
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[n the present manuscript, a comprehensive study of teraperature-depencent iohic conductivity.
dielectric behaviour, and thermal, structural, and raorphologicai characieristicy of nang-camposiie
polymer electrolyte (NCPE} films has been performed. NCPE fils were preparac by hot-press mathod
from a blend of two polymers, Poly (ethylene exide) (PED) and Poly (acrylonitrile} (28N}, complexed with
sodium perchlorate (NaClO,) complexing salt and titarium dioxide (Ti0,) nanchiier. Etectrochemical
impedance Spectroscopy (EIS) has been used to investigate electrical and dielactric properties and their
correlations. The effect of TiO, concentration on ionic conductivity and dielectric relaxation has been

investigated at different temperature ranges. Both the smocther surface and the presence of all essential

components were verified by scanning electron microscopy (SEM) and eneroy-dispersive spedtroscopy
(EDAX), respectively. Thermogravimetric Anzlysis (TGA) vavealed high thermal stabiiity, and Differential
Scanning Calorimetry (DSC) and X-ray Diffraction (XRD} confirmed enhanced amorphous phase. The
cyclic voltammetry (CV) curve exhibits excelient reversibility and cyclability.

In materials, there are twa types of conduction: due to electronic
and ionic. Solid-State Ionics is a branch of Material Science,
in which materials with high ianic transport characteristics
are studied, these materials have a wide range of applications,
one of them being for energy storage devices. The drorand for
safe, dependable, and effective energy storage devices to stote
electrical energy has increased [1. In the modern era, portable
electroric devices viz. mobile phones, fitness trackers, tablet
computers, etc. become maore widespread in our cufture and
many areas of our lives are now dependent on the function-
ing of electronic equipment direcily a7 indirectly [2]. Further
more, recent improvements in processing powet, long durability,
screen size, and the desire for ultra-thin and lighter gadgets have
raised the demand for lighter batteries with impraved energy
density [3-6].

In the development of advanced energy slorage systems
and conversion devices, polymer electralytes are more promi-

nent materials due to their {lexibility, desived shupes/sizes,

£ Tha A dharts], under vx husive licence to The daterials Research Sogiety 2623

mechanicatichemicalithermul stabiliny over a wide remperature

tangy, and Hgne-weight, non voit and corroson free prop-
erlies [7, &1 Polymer ele-trolyles ave chosen for energy storage
applications such as high eneryy denaity solid polymer batteries

heranse they ailow for easy formation ol close clectrodefelectro-

Pt contact B2, 1t The privory finction of polymer ciectro-
Jytes in the battery is to serve uh a separator petween the anode
and cathode materials (18, 200 Tt 2l A28 as Al lon lransport
medium for the conduction of ions during electrochemical pro-
cesses, like charging/discharging, The lens in the electrolyte are

adsorbed/desorbed an the porous elecirode, due to which fast

cing/discharaing of the solid poabemer hattery system has

gecurred and that prowades a hneh energy density 13- s]. Pely-

Electrolyts (SPE} The GPE has higher lonic conductivity but

exhibits poar medhanical stebility, whercas the SPT s mechani-

cally gronger and muy be rrade fetn e slending eleclrolyte

membranes {16, 17]. (o SPE, tnstead of using an additional
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Electrical and thermal analysis on Na* - ion conducting novel hlended
solid polymer electrolyte membranes
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ARTICLE I1NMNFO ABSTRACT

I thas stucly, the hot press metnod has been used i synthesize a Dlended solid polymer electrobyte
[BSPE), comtaining poly {ethylene oxide! and polyacrvienitnile (PEDFANT matnx compliexed with sodivm
perchlorate {NaCl(y) sait. The fibm with varying salt concentration has been prepared, in which the BS
OCC {optimum condticting compasition? Gtm exhibits the Tughest ionic conductvity 15 () ~ 210 > 10"
Scm ' at oo temperature, X-1ay diffraction (XRD oancdance Spoctioscepy (8], Differential Scann, «
Calorimetry {DSC and Thermal Gravimetric Analysis (TGA) technigues have been adopted for the ¢chor

actenzation, These investigations are demonsivated thew vtility and potential for all-sobd-state dowve

Article fstory:
Avatlable cnline 24 January 2023
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1. Introduction

In the last few decades, polymer-based electrolytes have
received a lot of interest for electrochemical applications such as
batteries, supercapacitors and sensars {1 -31. The dissociated form
af sait provides mobile ions, while the polymer facilitates ion
transport and which gives the electroiyte 2 free-standing and {lex-
ibie consistency, Due to their characterisrics such as light weight,
flexibility, peometric stability, increased safety, and no lealkage,
these systems are unquestionably superior to liquid electrolytes
and brittle ceramic matrix electrolytes. Polymer electrolytes (PEs}
have excited the interest of the scientific community as a feasible
alternative to traditional liquid-based eilectralytes as a result of this
research and development {4,510 Initially, el polymer electrolyies
{GPEs} were made by adding an organic solvent (such as EC, PC,
DEC [ DMC) to a polymer salt matrix as a plasticizer, and they
exhibited superior properties over liquid electrolytes. However,
due to wealk mechanical properties and interfacial difficulties pro-
hibited them from being used in a safe battery system. Solid poly-
mer electrolyte (SPE) films appear the best alternative, with the
ability to salve the problems associated with all traditional and
GPE systerns. The SPE has several advantages, including a simple

ftips:([doiorg/10.1016f.matpr.2073.61.141
2214-7853/Copyright o3 2022 Elsevier Led. All rights teserved

and [ow-cost desion method, flexibility, and device scale-dovin,
which reduces both cost apd weight, Because ao liquid is used,
the &il-solid-state battery provides mosre safety than the existing
oie, The high loaic conduchivity, @ wide range of voltage, good
mizchanival stabulity wiit 1 vade tenperature range. and interfa-
cial qualities are desivabie progerties lor SPe film membranc..
Anather significant advantage of SPE 15 that it may art as both an
electrolyte and a separatel N eRergY SIOTAge A Convelrsi.a
devices it #1 Since the beginning of polymer electrolytes, poiv-
ctiwylene nxide (PED) 15 ore of The mast common polymers i
the sypthesis of slectrelyie membranes. It's a semi-crystalline
polymer that interacts wath the cation of the salt and operates as
2 solid sobvent due te fhe presels o of etliel sxygen in its nuain
cham, fon transport 1n PEO-hased clectrolyvies is aided by the seg-
nental motion of the polymer clains, which is highly dependenrt
on the amorphosity of the system (%10t However, the semi-
crystalling nature ol FED, reduces the ionic conductivity of these
electrolytes, limiting their practical applicability. Various strare-
zies such as polymer blending, crossiinking, and so on, have been
adopted i imprave the slecioocismical characteristics of such sys-
tems, including reducings the crystaiinity of PEO-based electrolytes
and mereasing 1omic conductivity af ambient temperacure. Palyimer
blending looks to be more convincing and effective in recogn:zed
ways, as (b blends and enhances the properties of the particitls
host polvmer. Accarding to some recently published research S1v-s
have Dzen ased in a variely of forowlations, Le. poly (winyl
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1. introduaciion

Modern electrochemical power sources, viz, batteries, fuci cells,
super-capacitors etc., developed by Polymer electrolyte memn-
branes have great technological attention. Solid Polymer Elec-
trolytes have several advantages over conventional solidfiiquidy
aqueous electrolyte systems [1--4). These include size/shape fexi-
bility, intimate electrodef electrolyte contacti compatibility, more
comprehensive temperature range of operation, larger recharge
cyclability, longer shelf life ete. In 1973, the first Solid Palymer
Electrolytes (SPEs) film, that is, Poly (ethylene oxide) PEG com-
plexed with alkali metal salt, was reported by Fenten et al {55
The first solid polymer electrolyte SPE film: PEC: Li'-ionic salt
based bartery, was practically demonstrated by Armand et al. in
1979 |6]. Polymer electrolyte materials with different mobile ion
species viz. H™, Ag’, Cu’, Li*, Na’, K', Mg?". Zn”™" etc., have been
investigated and tested for their applications in electrochenical
power sources [7-14]. However, most modern portable batteres
are primarily based on Li"-ion conducting polymer electiolytes
and Lithium metal electrodes. Lithium chenucals are known tor
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their several limitatians. They are more reactive, difficult to handle
in aper ambience, 1oxic =usive, Jow natural abundance el
ficnce, barteries basca on aese lemicals involve severu
safety and envivenmental issues inh it} Thus, most of the
researchers mainly focus their work on noa-lithium-based bartery
technology |17 201, such as Na-lon batteries (NIBs), as compared
to Li-lop batteries due o the materials advantages and low-cast
resourges {73 241

The present paped reperts the synfhasis of Na'-ion conducting
Nrpo-Uomoesite Polwme:  Fleet-olyte {HCPEY films:  [97PF0:
INaCOOCH,] + %810, in varving Aller concentrations, These G
vere prepared by a completaly Suoylsolutan-free hot-press castiny
technique. The hot-press techmgue has advantages over tradition-
film casting procedures such as sol-gel and solution cast. Hol -
press film casting techaigue is solvent free, more rapid and cust-
effective. Optimum Conducting Composition (0CC) NCPE film has
been identified NCPE OCC G was subjected to materials charat -
tenization and lon tratspoii sropetiies studies to evatuate its us»
fuipess in allsolid-state batiery apphications. Materials azu.
thermal property studies have begn chavacienzed by x-ray ik a
tion (XRD). Differential Scanning Calorimetry (DSC) Thermai
Gravimetric Analysis (TGA) and ion transport mechanism have
been measured by AC Impedance Spectroscopy (15). Finally, an
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Abstract

The present manuscript represents the coraprehensive studies of the poly {ethylene oxidel-bused sodium ion-conducting
solid polymer electrolyte (SPE) and nano-composite polymer electrolyte (NCPE) menibrancs disnersed with different we.
(%) of ZnO nano-filler that have been synthesized by b fntpris Lod gave rise to flexible. aniform/
ihin polymer electrolyte fitms which can be aclizved g any dearad st oisice, Xeray difr oot (XRI, was used (o analyzc
the structural properties of the SPE host and the NCPE optimum conducting composition (OUT) film. Scanning electron
microscopy (SEM) confirmed the smoother surface and energy-dispersive spectroscopy (EDAX) confirmed the presence of
all key clements. Thermo-gravimetric analysis (TGA) and differential scanning calo vimetry {DSC). respectively, indicated
aood thermal stability and ar improved amorphous phase. The dispersion of the Zn0 pano-filler particles has enhanced
ilie fonic conductivity, thermal stability, and also mechanical integrity. lon ransport properties have heen charncterized
by assembling symnctric cells: SSISPE/NCPEISS (8¢ staiples he NCPE (07 ooembnane wubhits the maximum
ionic conductivity (a,) ~ 1.45% 1077 Sfem at room temperaiure, kow activation caergy (£, ~ 8,25 Vi, and ienic transference
number {1, ~0.99) close to unity and also the cyclic volmmmetry (CV) carve shows the good elecirochemical stability so
clectrolyte has been found more suirable for device fabrication.

micthea, This neyvel mes

5 oAlCeH

Keywords Solid polymer electrolyte - Nano-composite polymer electrolyte - Tonic conductivity - A O, impedance
spectroscopy - Thermal properties - Cyclic voliammeirs

Introduction energy as well as it can convert it into electrical energy with

high efficiency 2, 31 In the latest technology of clectrical

In the era of advanced technology. the development of
renewable energy sources, such as wind. solar. and nuclear
energy sources, has become necessary due to the lmited
availability of traditional fossil fuels 1 1]. However, with the
advancement of renewable energy sources, we have to focus
on portable electrical energy storage devices to smooth the
intermittency of the energy sources. Battery devices have
the potential to provide a solution, especially as they can
store energy from renewable energy sources such as wind
and solar power. The rechargeable batery can store chemical
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Salid State Tonics Rescarch Laboratory. School of Stodies
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University, Raipur 4920 1{], Chhatrisgarh. India
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energy storage devices. lithium-ion baitery (LIB) has been
dominating e markel af porteble elecironic devices, elec-
e vehicles. and hybrid eiectric vehicles due to their high
output voitages, high cnergy densities. and fong durabil-
ity. Bur due to very high cost, less abundance and the toxic
nature of lithium are inhibiting the application of LIB in
furge-scale energy storage [4-4]. Therefore, many research-
ery are trying to develop sodiim-ion secondary batieries
reratlelly which could be able 15 reprace Li-ion associated
enersy storzee devices successindly. The mosi believable and
competitive element with compaiable performance and very
close chemival insertion propertics that have the potential
o replace lithium (Li} and eliminale the hurdles is sodium
£Xu)y, The abendance of sodivg resaurees (1000 times more
shap Li). fov price of atarting nusterials, voltuge versus SHE
(2.7 Vi, and low tadieity are favorabic for sodium-ion bat-
tery (SIB) technology enhancement in industrial applica-
ticns, viz., portable electronic devices and for electric road
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Abstract

¢ antly, hydrogen peroxide tH,0,) has been used as a {fé:zfﬁpriaﬁ% in sanitizers for cleaning hands, and solid surfaces of hospitals,
nFices and homes to prevert the soread of the COVID-12 virus. The efluanis frons domestic, hosnita’ and municinal waste shoulc
he monitored for their H,0, content to evoid tha entry of this fowe pelivtant info the ecosystem. Therefore, we develnyuea 2 low-
cost graphene (Gr}-printed paper electrode for determination of H,0, using cyclic voltammetry (CV), An office inkjet-printer and Gr
nano-ink stabilized with ethyl cellufose (EC) were used for the fabrication of printed paper electrodes {PPEs) tc determine H,0,
quantitatively, A stable Gr-EC nano-ink (2%) with viscosity and surface tension values of 12 mPa 51 and 35 mN M™%, respectively,
was formulated to obtain conductive electrodes. A wide linear range (2 pM-25 mM) with a better limit of detection (0.28 M) for the
determination of H,0, was obtained when the Gr-EC/PPE was used as a working electrode. Further, the Gr-EC/PPE was
successfully employed for analysis of H,0, in wastewater. The electrochemical determination of H,0, using the Gr-EC/PPE as an

electrode in OV is rapid, economical, flexible and eco-friendly when compared with previous'y renorted methods,
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ABSTRACT:

When family members find out that a loved one has developed schizophrenia, they often feel
helpless, angry, depressed, and anxious. As a result, the caregiver's psychological health is
greatly affected, which increases both the caregiver's subjective and objective burden. As a
result, they may require assistance and communication with mental health professionals at
times. As a result, the study sought to assess the efficacy of mindfulness-based interventions
on caregivers of people with chronic schizophrenia. Objectives: The study aimed to evaluate
the effectiveness of a mindfulness-based intervention on various psychological parameters
such as mindfulness, sense of control, and overall well-being in caregivers of people with
chronic schizophrenia. Methodology: A total of 26 caregivers of persons with chronic
schizophrenia, who fulfilled the inclusion and exclusion criteria were selected and formed
into the Treatment As Usual (TAU) and Mindfulness Based Intervention with Treatment As
Usual (MBITAU) groups. The current intervention was found to be effective in
increasing well-being and mindfulness, particularly action awareness, as the MBITAU
group differed significantly from the TAU group in the post-assessment. Thus, MBI can
be an effective therapy to maintain the psychological health of caregivers.

Keywords: Mindfulness, General Well-being, Caregivers, Schizophrenia, Mindfulness Based
Intervention

INTRODUCTION:

The initial reactions, a family has when one of its members is diagnosed with mental illness
include shock, denial, blame, and suffering. The suffering of primary caregivers is
exacerbated in the case of those with schizophrenia, the most prevalent serious disorder with
a poor prognosis, by symptoms and signs, caregiving demands, an inability to accept the
loved one's illness and the ensuing emotional distress, the financial burden of treatment, the
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stigma associated with it, as well as other mental health conditions like anxiety, frustration,
and a lack of coping mechanisms (Spaniol, Zipple & Lockwood, 1992). According to a
review of the literature by Caqueo, Gutiérrez, and Miranda (2009), caretakers' quality of life
can be negatively impacted by their own physical, emotional, and financial distress (Chenn et
al., 2019), as a result of a variety of unmet needs, such as a lack of time for themselves, a
significant financial burden, and a lack of improvement in the patient's capacity to perform
family and social roles. Due to all of these circumstances, the stress levels of the primary
caregivers are certain to increase and stay elevated. As a result, they may experience stress,
worry, and depression, as well as high frustration, a loss of patience, and a lack of
compassion for themselves and their patients (Chaddaa, 2014; Mehmood et al., 2022).
Consequently, the expressed emotion towards the patient mounts, which could subsequently
make the patient's condition worse. Thus, the vicious cycle of suffering is maintained, which
hampers the psychological well-being of the caregiver.

Since expanded awareness of one's own feelings and experiences and acceptance are found to
be predictors of psychological well-being (Lindsay & Creswell, 2017; McNall et al., 2021),
an intervention that enhances these factors may be beneficial to improve the psychological
well-being of the care givers. If the caretakers can accept, accommodate, and establish a non-
judgmental attitude toward his moment-to-moment self-experience, they will not only secure
their own well-being but also be able to get better control over their emotional reaction. As a
result, they may be able to provide better care for the person suffering from schizophrenia.

The term "mindfulness-based intervention” refers to a variety of mindfulness therapy
techniques that are often underpinned by a cognitive-behavioral perspective that promotes
awareness, acceptance, and emotion control. John Kabat-Zinn made modern mindfulness
psychotherapy popular by removing any religious components. According to Kabat-Zinn,
mindfulness is "the consciousness that arises via paying attention on purpose, in the present,
and non-judgmental acceptance of the unfolding of experience in the present moment"
(Kabat-Zinn, 2003, p. 145). There are a few studies that have reported that MBI can reduce
stress and increase mindfulness in caregivers (Putri & Bintari, 2018); Vignesh R., 2012). The
study's main postulate is that MBI interventions that promote awareness and acceptance can
aid in the primary enhancement of well-being and emotional regulation and, secondarily,
prevent ill health of any kind in the caregiver, prevent the patient's relapse, and positively
improve the emotional atmosphere for the patient's speedy recovery.

There is a scarcity of research on the effect of MBI on the psychological well-being of the
same population. However, a number of studies done on caregivers of other psychological
disorders and other serious physical illnesses with psychological symptoms reported that
MBI improved mindfulness, psychological well-being, and emotional regulation. (Molero
Jurado et al., 2020; Shapiro et al., 2007; Singh et al., 2004, 2016; Stjernswérd & Hansson,
2017). The caregiver burden and psychological distress are similar across caregiver types,
though intensity and magnitude can vary. The positive effects of mindfulness on caregivers
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and the general population provide a foundation for the development of a mindfulness-based
intervention for caregivers of people with schizophrenia. Thus, the present study aimed at
assessing the effectiveness of mindfulness-based interventions on the well-being and sense of
control of caregivers of patients with chronic schizophrenia.

METHODOLOGY:

Sample

The study was a hospital-based intervention with a pre- and post-control group design. In this
study, caregivers of both genders who are significant caregivers in terms of parents, spouses,
or first-order family members and who reside with patients aged between 20 and 55 years and
who have at least primary education and basic proficiency in Hindi and English were
included in the study. Other requirements included informed consent, the absence of any
other mental illness or serious physical illness, and the willingness to attend all intervention
sessions without fail. Caregivers of patients with schizophrenia who were diagnosed within
the last two years, as well as patients with schizophrenia who have a significant history of
substance abuse or any other psychiatric illness, as well as a history of epilepsy, neurological
disorders, or mental retardation, were excluded. Through purposive sampling, 26 caregivers
of patients with schizophrenia who fulfilled the inclusion and exclusion criteria were
selected. Randomly, 13 participants were assigned to MBI with treatment as usual
(MBITAU) and 13 to treatment as usual (TAU).

Selection of caregivers of patients diagnosed with chronic

schizophrenia (N=26)

Baseline Assessment

W\

Inclusion of participants (N=26)

N \’
MBITAU (N=13) TAU (N=13)

[
|
Intervention (12) sessions) No Intervention
|
Dropouts=(N=3) |——— Dropouts=(N=3)
Post Intervention Post Assessment
Assessment
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Measures

Clinical Interview Schedule (CIS): A semi-structured form used to get detailed
information about the socio-demographics of the participants. It combined a clinical case
history format with a checklist of anxiety symptoms. The PGI general well-being scale-
(PGIWBS) developed by S.K. Verma and Anita Verma in 1989, was used to assess
caregivers' subjective general sense of well-being. The Five Facet Mindfulness
Questionnaire(FFMQ) was used to assess the mindfulness state of the participants,
developed by Bear et al. in 2006. Deane H. Shapiro's (1994) Shapiro Control Inventory
(SCI) was used to assess caregivers' sense of control. These measures were used for pre-
and post-assessment. Reliability and validity were adequate for all the scales.

Mindfulness Based Intervention Package

A group-oriented, suitable intervention package was prepared for the caregivers of patients
with schizophrenia, which included a guided interview with the caregivers and standardised
techniques from existing modules and related literature. The module was developed by three
registered clinical psychologists. On a weekly basis, 12 sessions lasting approximately one
hour were conducted by one trained clinical psychologist. The outline of the module is as
follows

Table 1; intervention package description

Home work
1. Handouts on

Sessions | Techniques/activities
1 e Group Orientation

understanding

e Pre-assessment: tools schizophrenia and related burden
administration
e assessing understanding  and
psycho education about
schizophrenia
2. e Feedback and discussion of | 1. Hand out of mindfulness

previous session 2. Mindful ~ eating  exercise

e Introduction of mindfulness and | (breakfast, lunch and dinner)
automatic pilot

e Demonstration of raisin exercise

Feedback

and discussion of | 1. Mindfulness eating exercise

previous session

e Demonstration of body
(sitting posture)

Scan

(breakfast, lunch and dinner)
2. Practice of body scan with the
help of audio track 2 times in a day
(preferably  while  patient s
sleeping) and just before sleeping in
the night (lie-down posture)

l
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Feedback and discussion of
previous session

Group understanding related to
effect and coping with difficult
behaviour of patients
Demonstration of mindfulness of
breath and discussing suitable

time to practice it

1. Mindfulness of eating in routine
life

2. Practice of body scan

3. Mindfulness of breath-3 times in a
day with the help of audio track as
well as when patient is having
difficult emotions and behaviour

Feedback and discussion of
previous session

Learning alternative strategies to
deal with difficult behaviour of
patients

Practice of mindfulness of breath

1.Practice of body scan

2.Using alternative ways to deal with
difficult behaviour of the patient in
stress-full situation

3. Mindfulness of breath

Feedback and discussion of
previous session

Practice of self-guided body scan
Thought and feeling exercise

1.Practice of self-guided body scan
once in a day and once before
sleeping

2. Handout of mindfulness
thought and emotions

3. Practice of mindfulness of breath
(Self-guided)

of

Feedback and discussion of
previous session

Demonstration of mindfulness of
thought and emotions

Practice of mindfulness of breath

1. Practice of self-guided body scan
2. Mindful observation of thought
and emotions once in a day(using
audio track)
3 Practice of mindfulness breath
(self-guided)

8 e Feedback and discussion of | 1. Mindful observation of thought
previous session and emotions once in a day
e Practice of mindfulness of | 2.Practice of MBS 3 Times in a day
thought and emotions and in emergency or  difficult
e Demonstration of 3SMBS situation (using audio track)
3. Self-guided body scan just before
sleep
9 e Feedback and discussion of | 1. Practice of 3MBS(using audio
previous session track)
e Practice of MBS 2. Practice of mindfulness of sound

Demonstration of mindfulness of
sound

(using audio track) 3 times in a day
3. Body scan
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10 e Feedback and discussion of | 1.Practice of 3MBS(self-guided) 2
previous session times per day and in emergency and
e Practice of 3MBS difficult situation

e Practice of mindfulness of sound | 2.Practice  of loving and  kind
e Demonstration of loving and kind meditation (using audio track)

meditation
11 e Review of whole sessions
e Practice of loving and kind | 1.Practice of mindfulness in day to
meditation day life

e Preparing a list of mindfulness
activities in day to day life

12 e Termination and post assessment | 2.Mindfulness in day to day life

PROCEDURE OF THE STUDY:

This study was conducted with the aim of assessing the application and effectiveness of
mindfulness-based interventions on the well-being and sense of control of caregivers of
patients with chronic schizophrenia. The patients who fulfilled inclusion and exclusion
criteria were identified, and their significant caregivers were contacted. Caregivers were
given information about the study and the mode of intervention during personal interview
sessions. The consent of caregivers was obtained after observing their strong willingness to
participate in the intervention study. The caregivers were screened on the basis of inclusion
and exclusion criteria, and a total of 20 caregivers were selected for the proposed study using
purposive sampling techniques. 13 were assigned to the "Treatment As Usual group,” and 13
were assigned to the "MBI with Treatment As Usual group.” One week Prior to the
intervention, a pre-assessment of both groups was conducted. The "MBITAU"™ was then
subjected to an intervention package with necessary follow-up homework assessment and
feedback. Having completed 12 sessions and related requirements, a post-session assessment
of both groups was conducted. Both sets of data were examined, and data cleaning was
performed. Having failed to fulfil their homework and not complying with the time and
action plan of the session, two of them were removed from the intervention group, and due to
incomplete assessment data, two were removed from the control group. One participant from
each group left the hospital due to the discharge of their patients. The final data set included
20 patients' caregivers, with 10 in each group.

DATA ANALYSIS:

SPSS 24 was used to analyse the data. A descriptive statistic was used for analysing
sociodemographic data. The mean score of all scales and subdomains on the pre- and post-
assessment is also determined using descriptive analysis. The Shapiro-Wilk Z test of
normality indicated that the data was not normally distributed, therefore, higher level non-
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parametric tests were carried out to measure variance in order to test the hypotheses. The
Kolmogorov-Smirnov Z test was done to test the significance of the difference between two
groups on the means of scores obtained from the FFMQ, PGI Well-being, and SCI in the pre-

and post-assessment periods.

Mann-Whitney U test was used.

To compare pre- and post-test scores within the group, a

RESULTS:
Table 2: showing descriptive statistic of socio- demographic variables
%
Frequency| % | Frequency
TAU | TAU| MBITAU| MBI | Mean/SD
TAU
Male 7 70 7 70
Gender
Female 3 30 3 30
Lower 2 20 3 30
SES Middle 7 70 7 70
Upper 1 10 0 0
) Rural 7 70 6 60
Residence
Urban 3 30 4 40
_ 2 to 3 years 4 40 5 50
Duration of 7% e ears 4 40 |4 40
illness
Syears above 2 20 1 10
_ 2 to 3 years 7 70 7 70
Duration of 7% o ears 3 30 |3 30
treatment
Syears above 0 0 0 0
37.90
TAU
(£ 19.35)
Age
44.90
MBI TAU
(x 19.66)
14.4
TAU
) (= 1.26)
Education
11.1
MBI TAU
(x 4.40)
Total 10 10
939 |Page
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Pre scores Post scores

Variables Mean SD Variables Mean SD
V1TAU 13.9000 | 3.78447 V1TAU 14.1000 4.35762
V1 MBITAU 9.3000 3.59166 V1 MBITAU 17.5000 2.54951
V2 TAU 28.9000 | 6.13641 V2 TAU 27.7000 6.37791
V2 MBITAU 26.6000 | 5.33750 V2 MBITAU 27.3000 8.28721
V3 TAU 33.1000 | 4.88649 V3 TAU 32.5000 3.30824
V3 MBITAU 28.5000 | 4.17000 V3 MBITAU 31.3000 5.59861
V4 TAU 33.2000 | 5.13809 V4 TAU 32.2000 4.68568
V4 MBITAU 26.4000 | 5.35828 V4 MBITAU 36.7000 2.58414
V5 TAU 25.8000 | 4.46716 V5 TAU 27.0000 5.55778
V5 MBITAU 23.7000 | 7.33409 V5 MBITAU 25.2000 7.88529
V6 TAU 29.9000 | 3.63471 V6 TAU 27.0000 4.87625
V6 MBITAU 28.4000 | 3.09839 V6 MBITAU 28.6000 6.07728
V7 TAU 150.9000 | 11.00959 V7 TAU 146.4000 9.37135
V7 MBITAU 132.6000 | 15.24030 V7 MBITAU 149.7000 20.91278
V8 TAU 196.3000 | 46.05806 V8 TAU 177.6000 24.08872
V8 MBITAU 161.6000 | 36.13001 V8 MBITAU 182.8000 7.78603

*V1= PGlI, V2= Observe, V3 = Describe, V4 = Act aware, V5 =Non -judge, V6 = Non- react,
V7 =TFFMQ, V8 = SCI.

Table 4. Kolmogorov-Smirnov Z showing difference between the pre score TAU and MBI
TAU and post score TAU and MBI TAU

The pre score TAU and MBI TAU

The Post score TAU and MBI TAU

Variables [V1 [v2 V3 V4 N5 V6 V7 V8 V1 M2 V3 [V4 |V5 V6 V7 V8
Z 1.34 |67 [1.12 [1.57 |89 |45 [1.57 |89 |89 (45 |45 [1.12 |67 |67 89 |.89
Asymp. Sig.

06 |76 |16 |02 |40 (99 (02 |40 |40 |99 (99 |16 |76 |76 40 (40

*V1= PGI, V2= Observe, V3 = Describe, V4 = Act aware, V5 =Non judge, V6 = Non react,
V7 =TFFMQ, V8 = SCI.
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Table 5 Mann Witney U showing difference between the pre and post scores in TAU group
and MBITAU group

The pre and post scores TAU The pre and post scores

Variables Ajjﬁzsi;f:t : Sur: of Asymp.| Mean Sur E’;TAU Asymp

Mean Rank Ranks v Sig. | Rank |Ranks Y Sig.
V1 1 4.83 1450 }.085° [932 .50 [55.00 |-2.809°.005
V1 2 3.38 13.50 .00 |00
V2 1 4.40 2200 .060° [952 [4.25 [25.50 F.356° |722
V2 2 5.75 23.00 6.50 [19.50
V3 1 4.17 1250  }.254° (799 .64 [39.50 |-1.226°.220
V3 2 3.88 15.50 5.17 [15.50
V4 1 2.33 7.00 -.135° (892 .50 [55.00 [2.807°[.005
V4 2 4.00 8.00 .00 |00
V5 1 5.75 23.00 059" [953 [5.50 [27.50 F.595° |552
V5 2 4.40 22.00 4.38  |17.50
V6 1 3.50 1050  [1.423°[155 (.50 [10.50 |-1.423°155
V6 2 5.75 34.50 5.75 [34.50
V7 1 4.00 16.00  -1.176° (240 [5.88 ©47.00 |-1.988°.047
V7 2 6.50 39.00 4.00 8.00
V8 1 3.50 1050 [1.734°[083 [7.00 142.00 |-1.478".139
V8 2 6.36 44.50 3.25 [13.00

*V1= PGI, V2= Observe, V3 = Describe, V4 = Act aware, V5 =Non judge, V6 = Non react,
V7 =TFFMQ, V8 = SCI.

** 1= Pre assessment, 2 = Post

Table 6: Cohen -d showing effect size

Variable | Zscore N Squ;rz: \/23)0 tof Cohend Interpretation
PGI 2.8 20 4472 0.63 Moderate to High Sign.
Act ) .
2.81 20 4.472 0.62 Moderate to High Sign.
Awareness
TFFMQ 1.99 20 4.472 0.44 Small to Moderate Sign.
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The total sample of 20 consisted of 14 males and 6 females, evenly distributed between the
TAU (7 males and 3 females) and the MBI with treatment as usual (7 males and 3
females).Similarly, the duration of treatment for the patients in the sample was distributed
equally between the two groups. Other socio-demographic variables were slightly different in
both groups. The mean age of the control group was 37.90 (x 19.35) and that of the
experimental group was 44.90 (+ 19.66). The control group's mean education score was 14.4
(1.26), while the experimental group's mean score was 11.1 (4.40) (table 2).The mean scores
of the outcomes in the pre assessment duration were relatively high in the TAU group.
However, MBITAU group means increased after psychological intervention (Table 3).

The pre score of Total FFMQ was significantly different between the TAU and MBI with
TAU (Z (8)= 1.565), p = 0.015), and one of the domains of FFMQ (act awareness) was also
significantly different between the two groups (Z (8)= 1.565), p = 0.015. However, these
significant differences observed in the pre score did not exist in the post score as there was no
significant difference in the TAU and MBI with TAU in any of the outcome measures(Table
4). A significant difference was observed in the PGI scores between pre- and post assessment
in the MBI with TAU. The act awareness domain of the FFMQ was significantly different
between pre- and post assessment of MBI with TAU at (U (8) =-2.809), p > 0.001. The total
score of the FFMQ was also significantly different between the pre- and post-assessment at U
(8) =-1.988), p > 0.001 (Table 5). While the scores of pre post scores of TAU were not
significantly different between pre and post assessment duration. Thus, it is obvious that
there was a significant improvement in well-being and in total scores of mindfulness in the
MBITAU group; however, sense of control and some domains of mindfulness did not
improve significantly.

DISCUSSION:

The objectives of the study were to see the applicability of the mindfulness-based
intervention on various psychological parameters like mindfulness, sense of control, and
general well-being of the caregivers of patients with schizophrenia. The study was conducted
on 20 caregivers of patients with chronic schizophrenia who were first degree relatives of the
patients diagnosed with schizophrenia as per ICD-10 (DCR). The sample was divided into
two groups: MBITAU and TAU. Along with treatment for the patient, the "MBITAU" group
received 12 sessions of mindfulness intervention in a group format. Both groups underwent
pre- and post-assessments on mindfulness, sense of control, and general well-being.

The results of the study indicate that MBI for caregivers is effective in improving
mindfulness and wellbeing. Although the mean scores of the TAU group were higher than
those of the MBITAU group in all outcome measures, the act-aware domain of the FFMQ
and the total mean score of the FFMQ showed a significant difference. However, there was
no significant difference in any of the outcome indicators when comparing the post-test
scores between groups. As a result, the previously significant difference was reduced to
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insignificance, suggesting that the intervention was successful. The outcome of the
comparison conducted within the group provided further confirmation of the same. The
MBITAU method shows a significant difference between two assessment periods in the
outcome measures, which are mindfulness and well-being. The TAU group, on the other
hand, did not show a significant difference between two assessment periods.

There was no significant difference in the TAU group's pre and post scores (cf; tables 4 and
5), indicating that the caregivers' mindfulness behaviour and psychological well-being were
not improved as a result of the patient's compliance with the treatment and symptom
management. It was apparent that medical attention or any psychological or physiological
treatment provided for the patient's care and management had no direct effect on the
caregiver's mindfulness behaviour or well-being. It can be understood that the caregiver's
mindful behaviour was not the result of a random occurrence. If it was a coincidental or
situational confounding variable, there should have been a considerable improvement in the
TAU group, just as there was in the MBITAU group. Stjernsward & Hansson ( 2017) finding
that MBI increased mindfulness and reduced the stress of the caregivers of people with
schizophrenia validates the findings of the present study. Although studies examining the
effects of MBI on well-being in the same population were available to validate the present
study's findings, a growing body of research with caregivers of people with a wide range of
psychiatric disorders and serious medical illnesses who also experience psychological
symptoms confirms the efficacy of MBI in improving both mindfulness and well-being.
(Molero Jurado et al., 2020; Shapiro et al., 2007; Singh et al., 2004, 2016; Stjernswérd &
Hansson, 2017).

The mindfulness intervention had an effect on the participants’ general well-being. Table 5
shows significant improvement in the post-assessment. General well-being is probably one of
the most important aspects of human beings, and the state of general well-being can be
attained through a healthy body with a healthy mind. According to a review of the literature,
caregivers of schizophrenia have poor quality of life and poor well-being, which is a
construct referring to the harmonious functioning of the physical and psychological aspects of
the personality, providing satisfaction to the self and benefit to society (Siwach, 2000).

Improvements in mindfulness and general well-being are concurrent. Theoretically,
improving well-being may be explained by the improvement in mindfulness. A caregiver
who had been lost in thought and worry about a patient's serious psychotic condition and
related problems was not in touch with his own feelings, emotions, and psychological
process. The attention was on the patient, but at the same time, the quality of attention was
not maintained due to mechanical actions without having given any thought to personal
emotions and feelings. In the intervention, participants started to focus more on self-
awareness and act-awareness, a domain that was significantly different between the two
groups. Thus, they were able to be in touch with their actions and related emotions and stress,
and that probably increased their general well-being. The other possibility was that
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mindfulness intervention helped the participant be more focused on their general well-being
and, consequently, mindful actions evolved. Thus, well-being increased mindfulness.
Mediation or moderation analysis could be a better measure of deciding what mediated or
moderated the other variable. This was not in the scope of this research.

There was not any significant difference between MBITAU group and TAU group in sense of
control of caregivers of patients with schizophrenia in pre & post assessment. However, table
3 indicated that there was a slightly higher score in the post-assessment of MBI with TAU in
comparison to the pre-assessment, which suggested that self-control had upward progress but
not enough to make statistical significance, which probably could have been achieved if there
had been a follow-up assessment because sense of control is achieved through prolonged
practice and it needs more time to develop into a habit or state. Surprisingly, there was
downward progress in post-SCI scores for the TAU group, as shown in Table 3. The reasons
are not known, but one could be assumed: a prolonged stay with the patient in the hospital
and having no other personal resource to share the burden of caring for the patient caused a
dwindling in self-resource to maintain a sense of control. However, with the help of a
therapist and other participants, the MBITAU group participants were able to maintain a
better sense of control than they had previously. This might be due to the feedback and
discussions that take place in every session with the therapist and the participants as a whole.
Though it was no way of a claim of effectiveness of this particular intervention but it was an
indication that supportive therapy of this kind or any kind having same elements could be
beneficial to caregivers to maintain or improves their sense of control.

CONCLUSION:

As a result of the findings, the study concludes that mindfulness-based intervention is an
effective treatment strategy that can aid and assist caregivers of people with schizophrenia in
improving their well-being and mindful disposition. Despite a few limitations, such as the
small sample size and single location and setting for sample selection, as well as assessing
only the immediate effect of the intervention and not looking into follow-up effects after a
longer period of practise, the findings encourage clinicians to work with caregivers of people
with schizophrenia using MBI. Since it was a treatment modality in the hospital, where their
patient was receiving treatment for schizophrenia, the applicability was found to be high, as
well as it could aid better patient care and the self-care of the caregiver.
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Abstract

Willingness to help others is an essential attitude by which one can lead an effective social life. The
term "pro-social” refers to the behavior that is positive and intended to benefit other individuals. It is
an internationally voluntary behavior (Eisenberg, 1990). The present review tries to find out the
relationship between pro-social behavior and demographic variables like home and school
environment, gender, self efficacy, self concept, waning personality traits, value orientation,
subjective well being, empathy, locality, and academic outcome of high school students. A literature
search using Google Scholar, Review Science Direct, Research Gate, and Academia, a database
covering the period from 2000-2022, was conducted. The author reviewed studies with certain
inclusion and exclusion criteria. Search terms were Pro-social Behavior, Academic Outcome, and
High School Students. After examining different types of empirical papers, it was found that in most
of the studies, this variable (pro-social behavior) has been ignored by the researchers working in this
area of research in India. Methodological and theoretical issues have been discussed.

Keywords: pro-social behavior, academic outcome, locality, gender, school management.
Introduction

Pro-social behavior is defined as voluntary behavior that is intended to benefit another (Eisenberg et
al. 2006).1t is characterized by acts of kindness, compassion, and helping behaviors, which may be
considered to be one of the finest qualities of human nature, foster positive traits that are beneficial for
children and society. Encouraging pro-social behavior also require decreasing or eliminating
undesirable social behavior. It is often associated with developing desirable traits in children and
adults' behavior as well. (Eisenberg, et al. 2006).

Academic outcome: An academic outcome is a performance that is a measure of educational output
(Adyemi 2008), the product of the interaction of the student, as an individual with their environment,
namely, school, teacher, peers (Bhatnagar, R.P. 1969), multidimensional activity, involving a number
of phases (Gupta & Kapoor, 1969). It is significantly designed by test scores or marks assigned by the
teacher, mentor, guide, or any board and refers to the outcome of disciplined curricular and co
curricular activities of students in the class as well as school.

Method for Review -

A Literature Search Procedure

Studies were identified through J-Store, Research Gate, Google Scholar and Science Direct. It covers
the period from 2000 to 2022. The review was conducted using the search term Pro-social behavior,
Academic outcome.

Inclusion Criteria

The following are the inclusion criteria: (1) empirical studies published in peer-reviewed journals (2)
empirical studies in English only (3) quantitative research (4) peer-reviewed journal critical review
article

Exclusion Criteria

The following are exclusion criteria: (1) Prior to the year 2000, (2) Students from primary and
secondary schools, and (3) University students

Methodology

The present review is based on the following six parameters: (1) Research Plan: (2) Criterion variable
validity: (3) Predictor variable reliability coefficient: (4) The validity and reliability coefficients of
various predictor measures on their own data: Statistical analysis (6) Size of the effect.
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Methodology of review studies
All studies are based on correlational research design. All the 100% (24) reviewed studies reported
the validity coefficient of criterion measures on their own data in addition, 100% (24) reported the
validity reliability coefficient of criterion measures on their own data. 100% (24) of the reviewed
studies reported validity or reliability coefficients of different predictor measures on their own data.
Further, 100% (24) of the reviewed studies controlled confounding variables by statistical analysis.

Table No. 1 Reviewed Studies

S.No Title Source Author/Autho | Research Statistical Sample Results
. rs Design Analysis Size

1 Longitudinal Child Carlo, G. etal. | Longitudina | MANOVA 462 Significant
Relations among | Development,2 I relationship
Parenting  styles, | 017. (2), 577- among  Pro-
Pro-social 592 social
Behavior and behavior,
Academic parenting style
Outcome. and

Academic
Outcome.

2 Pro-social International Brittian, A.S. | Correlationa | -- _ Significant
Behavior  during | Encyclopedia of | & Humphries, | | relationship
Adolescence. the Social and | M.L. among  Pro-

Behavioral social behavior

Science. 2015. , Socialization

9(2), 221-227. and  Cultural
orientation.

3 Validation of Pro- | Journal of Life | Azimpour, A.. | Correlationa | Test,- Re-test | 182 Significant
social Tendencies | Science. &etal. I relationship
Measure in Iranian | BioMed. 2012. between Pro-
Students. 2(2), 34-42. social

Tendencies
measure  and
Iranian
students,  but
not any
significance
difference
between girls
and boys.

4 Pro-social Springer: Graff, J.V. & | Longitudina | Measurement | 497 Results
Behavior in | Journal of | etal. I In  variance showed gender
Adolescence: Youth and Test differences in
Gender Adolescence. the
Differences in | 2018. 47,1086- development
Development and | 1099. of  pro-social
Links with behavior.
Empathy. Earlier  pro-

social behavior
predicts
empathy
related  traits
only for girls.

5 Humor Styles, self | Procedia, Social | Falanga, R. et | Correlationa | SPSS v-15 302 Significant
efficacy and pro- | and Behavioral | al. I relationship
social  tendencies | Sciences.127 among Humor
in middle | (2014)214-218 style, Self
adolescents. efficacy and

Pro-social
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behavior were
observed with
differences for
Sex.

6 Development  of | Journal of | Carlo, G. & | Correlationa | Descriptive 249 Significant
Measure of Pro- | Youth and | Randall, B.A. I Analysis relationship
social ~ behaviors | Adolescents. between Pro-
for Late | 2002, 31(1), 31- social
Adolescents. 44, Tendencies

measure  and
late
Adolescents.

7 Pro-social behavior | The Shah, A.M.. | Correlationa | - - Agreeableness,
and Big five Factor | International & Rizvi, T. I extraversion
model of | Journal Of and
Personality: A Indian conscientiousn
Theoritical Psychology. ess traits have
Review. 2016, 4(2) found in pro-

ISSN:2349- social people.
3429.

8 Determining International Shirin, A. Correlationa | Mean, S.D. 150 Higher
relationship Journal of I prevalence of
between Academic | Research pro-social
Achievement and | Review in behavior
Pro-social behavior | Education. 2020 among
of Secondary students  and
school student in girls exhibited
Dhaka city. higher pro-

social behavior
than boys.

9 Pro-social IMPACT Erigala, A.K. | Correlationa | ANOVA - Significant
behaviour and | FACTOR: & Kharluni, L. | | relationship
Academic Review of between Pro-
Achievement  of | Research social behavior
Higher Secondary | U.G.C. and Academic
Students in East | approved Achievement.
Khasi Hills, | Journal, No.

District, 48514.  2018.
Meghalaya, India. | 7(9).

10 Pro-social behavior | Man In India | Kar, S. Corelational | t-Test 120 Significant
in Adolescents: | Serials positive
The Role of | Publications. relationship
Parental 97(23), 743- between
Encouragement 750. Parental

encouragement
and Pro-social
behavior  of
adolescents.

11 Effect of Teacher | Indian Journal | Jadoon, IL.A., | Correlation | Regression 250 Significant
student of Economics | etal. relationship
relationship on | and Business. among
Pro-social behavior | 2022 21(2), Teacher
and academic student
Achievement  of relation, Pro-
secondary  school social behavior
students. and Academic

Achievement.

12 Pro-social behavior | An Int. J. of | Mallick, M.K. | Correlationa | - 200 Pro-social

among Senior | Education and | & Cour,S. I behavior is not
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secondary students | Applied Social influenced by
in relation to their | Sciences. the home
Home V8(2), 2015. environment in
environment. protectiveness,
punishment,
conformity,soc
ial isolation
and reward
and rejection.

13 Impact of Pro- | Alochna Chakra | Pandey, N. & | Correlationa | Regression 80 Altruist
social behavior on | Journal. ,ix(vi), | Hashmi, S.. I personality
Happiness amongst | 2020. ISSN- and happiness
Adolescents. 2231-3990. scores are

higher in
males as
compared to
females.

14 Social Emotional | Remedial and | Espelage, Correlationa | ANCOVA, 123 Proviide
Learning Program | Special D.L.etal. I SPSSv-21 strong support
to Promote Pro- | Education, for using
social and | 2016,37(6), special
Academic  Skills | 323-332. education
Among Middle longitudinal
School  Students curriculum  to
with Disabilities. prevent

bullying
among
students  with
disabilities.

15 Positive Effect of | International Capara, G.V. | Pre test, | Latent 324 Increase of
Promoting Pro- | Journal of | ,etal. post test Growth helping
social Behavior in | Behavioral Curve behavior along
early Adolescence: | Development. Approach(L with a
Evidence from a | 2014,38(4),386- GC, Bollen decrease of
school based | 396. &  Curran, physical and
intervention. 2006) verbal

aggression
across  time,
enhance
academic
achievement
during
adolescence.

16 Pro-social behavior | International Sati, L. Correlationa | Regression 1401 Significant
the Waning Trait. Journal of I relationship

Science and between Pro-

Research. 2017 social behavior

6(2), 457-459 and sub
dimensions.

17 Examination of | International Ata, S. & | Correlationa | ANOVA 5208 The public
Adolescent  Pro- | Journal of | Artan, I.Z. I pro-social
social behavior | Turkish behavior of
tendencies in terms | Literature boys are
of some variable: | Culture higher than

A City Sample.

Education. 2021
10(10/1) , 304-
320

girls. Empathy
skills of girls
are higher than
boys.
Altruistic
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behavior
increase  with
age and grade.
Other
variables
family and
teacher  help,
thinking status
and number of
siblings  are

significantly
related .

18 Developing Advances in | Asrori, A. Correlationa | Correlation 250 Scientific,
Students Pro-social | Social Science, I Coefficient economic,
behavior based on | Education and power, and
their Value | Humanities religious
Orientations. Research 2017. values are

v-174 having no
significant
effect and, art
and slodarity
values  have
significant
effect on
student  pro-
social
behavior.

19 Analyzing the Pro- | SHS web. of | Aytac,K.Y. & | Correlationa | ANOVA 139 Significant
social behavior | conferences 26, | Kartal, M. I differences
tendency of | 01047, 2016. were
student studying at determined in
Physical Education terms of
and Sports gender
Department variable in

public,
emotional and
urgency  sub
dimensions.

20 Psychosocial Indian Journal | Sharma, S. & | Correlationa | Regression 200 Significant
Antecedents of | of Positive | Tomer, S. I difference
Pro-social behavior | Psychology between males
and its | 2018. 9 (1), 14- and females in
Relationship with | 21 terms of Pro-
Subjective  Well social behavior
Being in tendencies.
Adolescents

21 Effect of Parenting | The Habibi, Z. Correlationa | Regression 162 Significant
style on Pro-social | International I correlation
behavior of | Journal of between
Adolescents Indian Parenting style

Psychology and Pro-social

2021.9(2) behavior. .

22 A construct | Front. Psychol | Dunfield, K.A. | Correlationa | - - Individual
divided Pro- | .02 Sep. 2014 I difference
social behavior as factors do not
helping sharing necessarily

and comfort
types

ing sub

exert the same
influence  on
all varieties of
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pro-social
behavior.

23 Pro-social Current Crone, E.A. | Correlationa | - - Significant
Development  in | Opinion in | & Achterberg, | | relationship
Adolescence Psychology M. between Pro-

2022, 44, 220- social

225 development
in
Adolescence.

24 Pro-social behavior | Journal of | Jolien, et al. Longitudina | - 497 Significant
in  Adolescence: | Youth and I relationship
Gender differences | Adolescence. among  Pro-
in development | 2018, 47(5) social
and links with | 1086-1099 behavior,
empathy. gender

differences
and empathy.
Table No. 2 Methodological Assessment of Reviewed Studies
Studies Parameters
S. | Authors Years | Research | Validity | Reliability | Validity Statistical | Effect
No. Design of Coefficient | and Analysis | Size
Criterion | of Reliability
Variable | Predictor Coefficient
Variable of
Different
Predictor
Measure
on Own
Data

1 Carlo,G., et al. 2018 |1 1 1 1 1 1

2 Brittian, A.S. & ,Humphries, M.L. | 2015 | 0 1 1 1 0 1

3 Azimpour, A. &, Neasi,. 2012 | O 1 1 1 1 1

4 Graff, J.V.D. & et al. 2018 |1 1 1 1 1 1

5 Falanga, R. et al. 2018 | O 1 1 1 1 1

6 Carlo, G. & Randall, B.A. 2000 | O 1 1 1 1 1

7 Shah, AM. & Rizvi, T. 2016 | O 1 1 1 1 1

8 Shirin, A. 2020 | 0 1 1 1 1 1

9 Erigala,A.K. & Kharluni, L. 2019 | O 1 1 1 1 1

10 | Kar, S. - 0 1 1 1 1 1

11 | Jadoon, LA, etal. 2021 | O 1 1 1 1 1

12 | Mallick, M.K. & Cour, S. 2015 | O 1 1 1 1 1

13 | Pandey, N. & Hashmi, S. 2021 | O 1 1 1 1 1

14 | Espelage, D.L., et al. 2016 | O 1 1 1 1 1

15 | Capara, G.V,, etal. 2014 | O 1 1 1 1 1

16 | Sati, L. 2017 | 0O 1 1 1 1 1

17 | Ata, S. & Artan, 1.Z.. 2021 | 0O 1 1 1 1 1

18 | Asrori, A. 2017 | O 1 1 1 1 1

19 | Aytec, K.V..& Kartal, M. 2016 | O 1 1 1 1 1

20 | Sharma, S. & Tomer S. 2018 | O 1 1 1 1 1

21 | Habibi, Z. 2021 | 0O 1 1 1 1 1

22 | Dunfield, K.A. 2014 | 0O 1 1 1 1 1

23 | Crone, E. A. & Achterberg, M. 2022 | O 1 1 1 1 1

24 | Jolien, et al. 2018 |1 1 1 1 1 1

Scoring Patterns :- Scoring patterns suggested by Tiwari, Behera & Hasan (2018), Tiwari et al.(2017),

Khan & Hasan (2016),

Behera & Hasan (2018), Shukla, Hasan & Mitra (2018). Research design

(Longitudinal=1, Cross sectional=0), validity coefficient of criterion measure on own data (yes=1, No-0),
reliability coefficient of criterion measure on own data(yes=1, No=0), validity or reliability coefficient of
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different predictor measure(yes=1, No=0), statistical analysis viz-controlling of confounding variable
(yes=1, No=0) and reported effect size(yes=1, No=0).

Discussion

The result revealed that the pro-social behavior factor is a significant predictor of the academic outcome
of high school students. Academic outcome is positively related to variables like emotional intelligence,
physical activity, pro-social behavior, cognitive abilities, etc. The research studies employed simple
random techniques, while some other studies employed stratified area and incidental cumulate random
sampling techniques. Most studies used various statistical analysis techniques like MANOVA, t-Test,
ANOVA, descriptive analysis, standard deviation, hierarchical linear modeling, multiple regression
analysis, and multivariate analysis. Reviewed studies employed both longitude and cross-sectional
research designs, which provide evidence regarding the degree of relationship among factors as well as
the degree of relationship among factors and causal relationship among factors. Several reviewed studies
controlled confounding variables by different statistical analysis. Reviewed studies reported effect sizes.
Studies also revealed that there are statistically small gender differences in pro-social behavior in girl and
boy students, where girls show more pro-sociality than boy students. Pro-social behavior, emotional
intelligence and cognitive abilities were found to be positively related to academic outcome.

Conclusion

This review paper provides a vivid view of various psychological and social factors that link the school
environment and a student's personality, and how both impact a school student's academic outcome.
(Hans,W. & Bierhoff, Helping, Pro-social behavior, and Altruism, chapter 09). Pro-social behavior may
range from small favors to great deeds. It may be under the circumstances or express the personality of
the deliver or helper. The findings of the studies on pro-social behavior show significant relationships
with empathy, humor, self-efficacy, socialization and cultural orientation, emotional urgent, age, gender
variables in public, moral cognition etc. Finally, this paper also considers the importance of the
relationship between people and the social norms and values of human society. In such an area, there is a
need to search and find out the better academic outcome of students.
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Abstract:

Happiness has been researched over time and still is the subject of many studies; in this case,
youth’s happiness is more important because in higher education at present youths are covered
with complex issues more than at any other time. The main objective of the study is to predict
the effect of self-esteem and gender on youth’s happiness. Data were collected from 100 youths
(age range 17-26 years) studying in various colleges in Raipur, Chhattisgarh by using the
Happiness Scale, and Self-esteem Scale. 50 subjects were male and the remaining 50 were
female. SPSS version 22.0 was used for prediction analyses. The majority of youths (87%) had
a high level of happiness; while above average (59%) had a moderate level of self-esteem.
Findings revealed thatself-esteem has been discovered to be a strong predictor of happiness,
while gender does not. Self-esteem improvement will help in the reduction of mental health
problems in youth. Limitations, future directions, and implications were discussed.

Keywords: Happiness, self-esteem, youth, gender

Introduction:

At present in higher education youths are engulfed with complex issues
more than at any other time. While the stage is viewed as a phase of conversion from childhood
reliance to adulthood independence, many people have failed the adulthood independence test.
(World Programme of Action for Youth, 2007). As a result, youth as a category is more
variable than other established age groupings. Yet, when it comes to education and work, age is
the easiest way to categorize this group, because 'youth' is commonly used to refer to a person
between the ages of finishing mandatory education and getting first job (Mpaata, 2017).

What is happiness and self esteem?

Happiness is the ultimate objective of human beings, according to Abdel-Khalek (2005), and
everyone strives and wishes to be happy. Happiness, like the tools and methods for reaching it,
has various meanings for different people. As a result, human happiness cannot be definitefor
the reason that individuals make their own decisions, which differ from one another.Self-
esteem is a person'son the whole positive judgment of themselves and their ability to value
themselves. Rosenberg (1965), a pioneer in the study of self-esteem, defined it as an
individual's attitude towards themselves that reflects their self-image and self-worth.
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Operational definition of happiness and self-esteem:

According to Bhardwaj and Das (2017) happy living is a mode of life which ensures a quality
of life to deal effectively in life situation, to enjoy the feeling and actualize his own self and
identity. It should contain the following elements: getting along with others (Relationship),
helping other to give happiness (Humanity), make better of own self (Self help), closeness with
nature (Need) and a continual process of dealing with ones problems, difficulties and
overcoming the existing stress, conflicts and frustration that one confronts in satisfying his
needs of life (Adjustment). Gerring et al. (2015) defined self-esteem as a set of beliefs about
basic nature, distinguishing characteristics, and typical behavior of people.lt may have many
dimensions of self-image such associal, emotional, academic and physical self-image (Singh
&Srivastava, 2004).

Literature Review:

It has found in deferent researches that many factors associated with happiness i.e.self esteem,
humour style, locus of control, optimism (Ford et al.,2016), income and gender (Chakraborty et
al., 2019). Given that many variables have been shown to connect to one’s experience of
happiness, it is likely that self-esteem may contribute to happiness as well. Happiness level of
adolescents was low with low self-esteem comparison to those with high self-esteem,
according to Reddy et al. (2019), and improving self-esteem will help to decrease mental health
difficulties in youngsters. According to Bajaj et al. (2019), the study's findings shed insight on
the relationship between emotional stability and self-esteem as it relates to the process of
mindfulness-happiness relationship.Satuf et al. (2018) discovered that on one's health,
happiness, and self-esteem, occupation satisfaction had a protective influence. Kumar (2017)
found insignificant difference in self-esteem across general, and reserved cast categories, and
the study indicated that self-esteem is linked to happiness, life satisfaction, and welfare when
compared to reviews. Erozkan et al. (2016) discovered that the sub-dimensions of self-esteem
initiation, effort, persistence, self-efficacy, and self-confidence have a substantial impact on
subjective happiness. While it was discovered that happiness has a moderately substantial
positive relationship with self-esteem (Jaisri, 2015).

Some studies proved a strong association of self esteem with happiness. According to Amani
(2016), self-esteem in the elderly can predict 42 percent of happiness. It's been proven that self-
esteem has a strong link to happiness (Diener, 1984). Positive self-esteem was linked to a
superior quality of life and health explored by Kermode & MacLean (2001). According to
Baumeister et al. (2003), happiness is strongly linked to self-esteem, furthermore founddespite
the data does not establishcausation; they are confident that high level of self-esteem lead
better happiness. Banerjee and Das (2020) discovered a link between happiness and self-
esteem. Malekiha (2012) discovered a substantial relationship between extroversion and
intuition and happiness, and confirmed prior findings that self-esteem was for the most
partinfluential direct predictor of happiness.

Along with association with happiness and self esteem some studies show gender differences.
Sharma and Venkatesan (2021) found that positive connection of self-esteem with happiness,
and that there was no gender differences. According to Hunagund and Hangal (2014) self-
efficacy and happiness are positively and strongly associated, and there is no gender difference
in happiness. While study of adolescents, Sharma and Gulati (2015) discovered in comparison
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to their male counterparts, female teenagers reported feeling substantially happier. Wani and
Dar (2017) discovered a favourable relationship withself-esteem and happiness, gender is
found to be negatively significant connected, but age does not. According to Patel et al. (2018),
female student reported higher satisfaction with life comparison to male student. According to
Furr (2005) males are more clearly separable than females in both variables.Malik (2013)
looked at gender disparities in university students' happiness and self-esteem, and discovered a
substantial positive association with happiness and self-esteem. Hill (2015) discovered that
comparison to women,men had much higher on self-esteem, and self-esteem was highly linked
to subjective satisfaction.

Objectives of the study

The objective of present study is the predicting effect of self esteem and gender on happiness in
youth. In this regard, hypotheses have been formulated:

1. Self esteem would emerge as predictor of happiness.
2. There would be gender difference in happiness.

Rationale of the Study

However, happiness is widely researched topic even in the Indian context. After reviewed
previous research it was observed that in somewhere gender differences and somewhere not,
until far most of the study was conducted in adult population, relatively a small number of
studies are on youth (Reddy et al., 2019). Furthermore there is no study on happiness in
relation to self esteem in youth of central Chhattisgarh in Indian.The present study is an
attempt to look at this concept, provide a useful data for future studies in this area, and increase
the existing fund of knowledge on the association of self-esteem, and gender on youth's
happiness of central Chhattisgarh in Indian.

Material and Methods

Participants: 100 youth (age range 17-26 years) purposively selected studying in various
colleges in Raipur, Chhattisgarh, India. 50 subjects were male and the remaining 50 were
female.

Tools: Happiness- Happiness Scale developed by Bhardwaj and Das (2017). This scale
consists 28 items. The scale is believed to be uni-dimensional. The scoring of scale is very easy
the quantitative analysis is based on the credit score given to each item on the basis likert
scale.lt has 0.71 to 0.94 reliability, and 0.84 to 0.88 validity. Self-esteem-Self-esteem Scale by
Singh and Srivastava (2004). This scale is based on self-esteem scale originally developed by
Eagly and revised by Robinson and Shaver (1973). The scale is uni-dimensional. It uses 5-
point scaling. It has split -half reliability 0.86 and test-re test reliability 0.82 and validity 0.89.

Statistical Analysis: Linear regression used for Statistical analysisof the data. SPSS version
22.0 was used for prediction analyses.
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Result and Discussion

The majority of youths (87%) had a high level of happiness; while above average (59%) had a
moderate level of self-esteem.

Statistical analyses procedure

All 100 cases were included for data calculation. To examine the predicting effect on criterion
multiple regression models were used. Variable entered methods- Criteria: Probability-of-F-to-
enter <= .050, Probability-of-F-to-remove >=.100).

Table indicated that, predictors explained 20.20% of the total variances (R?= 0.202, F, o7) =
12.288, p<0.01). Self esteem is positively associated with happiness (0.446, p<0.01). However,
gender is not significantly associated with happiness (-0.45, p>0.05).

Table: Multiple regression models forprediction effect of self esteem and gender on happiness

Predicators B Std. Error B Sig
Self esteem 0.721 0.147 0.446** .000
Gender -1.057 2.135 -0.45 622
R2 0.202**

F (2, 97) 12.288**

** p<0.01

The present study investigated predicting effect of self esteem and gender on happiness in
youth. The regression analysis indicatesthat there is significant effectof self esteem on
happiness similar findings of Reddy et al. (2019); Bajaj et al. (2019); Satuf et al. (2018);
Kumar (2017), and Erozkan et al. (2016), but if we talk about the same sample thenthis is
constant result with findings of Bajaj et al. (2019). The result confirmed self esteem is powerful
direct predictor of happiness, therefore first hypotheses is accepted.These findings support the
result proposed by Malika (2012); Amani (2016); Diener, (1984); Kermode and MacLean
(2001); Baumeister et al. (2003), and Banerjee and Das (2020). Self-esteem is the central and
influential reason of happiness (Furnham & Cheng, 1997), and principal component of mental
health; it has pervasive and powerful impact on human cognition, emotion, motivation, and
behaviour (Campbell & Lavallee, 1993). People with high level of self esteem are likely to
seek and receive more social support, experience low levels of stress and employ more
adaptive coping strategies, which in turn promote good health (Orth, Robins, & Widaman,
2012). Low self esteem is related withserious behavioural problems like maladjustment,
suicidal tendencies and also leads to various psychological problems like stress, anxiety
loneliness, depression etc. (Bhattacharjee & Deb, 2007; Manani & Sharma, 2013; Leary,
2004).

However, the regression analysis indicates gender is not significantly associated with
happiness, therefore second hypotheses is rejected. This means that happiness does not vary in
males or female. The finding of Sharma and Venkatesan (2021), and Hunagund and Hangal
(2014) support this result that no gender differences in happiness. While contradictory to our
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result, some studies have also found gender differences on happiness (Sharma and Gulati,
2015; Patel et al., 2018; Furr, 2005; Malik, 2013, and Hill, 2015). Generally happy persons
have social, friendly personalities, bright and optimistic view about themselves, their
competence and their future. Moreover, they are more vigorous and active and less tendency to
be anxious (DeNeve & Cooper, 1998). Malik (2013) stated gender differences in self esteem in
which male found higher self esteem than girls due to the traditional and social roles in the
society in which boys are given more importance and privileges as compared to girls. In this
research it was found that no gender differences in happiness the reason for this result may be
equal treatment in traditionally and socially by their society on both genders.

Conclusion

Based on the result of the present study it may concluded that self esteem has a highly impact
on happiness, whereas gender does not.Youths who reported high level in self esteem are
happier than who had low level in self esteem. This shows that, increasing level of self esteem
of the youth reported higher levels of happiness. It was also concluded that gender effect was
not found on youth’s happiness.

Limitations and suggestions

Because this was a correlational study in nature, no definite causal inferences should be
formed. Small sample size is also a limitation. Despite these limitations, this studymay be
considered to have added to our understanding on factors that influences youth’s happiness.
These findings suggest to youth in improving their self-esteem to be happier. Self-esteem
improvement will help in the reduction of mental health problems in youth.

Directions for Future Research

The data could be explained by a different direction of causality. Future studies should also
validate and broaden this finding.
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Abstract

In this paper a new class of estimators for estimating population mean under general sampling design has been
proposed. The expressions of bias and mean square error of the suggested estimator are derived. For the
optimum choice of constants it is more efficient than other existing estimators. Further properties of the
proposed estimator are discussed under simple random sampling without replacement procedure. Numerical
illustrations have been made.

Keywords: Auxiliary Information; Bias; Mean Squared Error (MSE); Relative Efficiency; Simple Random
Sampling without Replacement (SRSWOR); Order of Approximation.

1. Introduction

In sample survey literature, the use of information on auxiliary variable is a common practice to find out more
precise estimate of population parameters .If study and auxiliary variables are highly positively correlated, the
ratio method of estimation is used while in case of negative correlation, product method of estimation is used. If
such variable are linearly related difference method [Hansen, Hurwitz and Madow (1953)] of estimation is
applied.

LetU ={Uy,Ug s, Uy be a finite population of size N, Let a sample of size n is drawn from the
population using simple random sampling without replacement. Further, let ¥ andXbe study and auxiliary

variables taking values y; and x; on the i" unit of U respectively. Let sample means y and X be unbiased

estimators of population meanVY and X of variables Y and X respectively. Then, for estimatingV ratio,
product and difference estimators are defined as

5 =L.X (1.1)
X

Vo =3 X (1.2)

Va =9+ A(X-%) (L.3)

where S is regression coefficient of Y onX. In general, difference estimator is known to be more precise than

ratio and product estimators.

For improving efficiency of above estimators, Chakraborty (1967), Srivastava (1971), Reddy (1974), Ray and
Sahai (1980) and others proposed generalized ratio-cum-product estimators. Further, Bhal and Tuteja (1991),
Singh and Vishwakarma (2007), Kadilar (2016) and others discussed exponential type estimators. But all such
estimators have minimum mean square error equal to difference estimator up to first order of approximation.
Under the assumption that population variance of auxiliary variable is known, Das and Tripathi (1981),
Shrivastava and Jhajj (1981) suggested

t; =Y+ (X —X)+ay(S2 —s2) (1.4)

Where 52 — 1 Z (x—x)2 isan unbiased estimator of 52 =
( _1) i=1 ( - )I—l

efficient then all the above estimators for asymmetric populations.

In section 2, we propose a new estimator of population mean. It is seen that the proposed estimator is more

efficient than all the above estimators.

—X)? . The estimatort, is more

2. Proposed Estimator

Let \7 and )%be unbiased estimators of Y and X, respectively, under any sampling design and let V()%) be

variance of X which is assumed to be known. Then we propose an estimator of Y

Ty =Y + g (X = X) + g (X - X)2 -V(X)} (2.2)

201


mailto:dubey_vyas@rediffmail.com
mailto:yeeshav11@gmail.com

Vyas Dubey and Yeesha Sharma

Where, Wyq , W, are suitably chosen statistics so that MSE of proposed estimator is minimum.

3. Properties of Proposed Estimator

It can easily be seen that the proposed estimator is unbiased

i.e. B(T)=0

For getting MSE of T , let

Vi = ECY —Y) (X —X)1, (i, )=01234

Thus, M (Tg ) =V, + ngVoz + szg (Vo4 —VOZZ) + 2W19V11 + 2W2gV12 + 2W19 Wngo3 (3-1)
For getting optimum values of w4 and w,, for which (3.1) will be minimum, we have

MTg) _ yand ™M Tg) _  , which yield

1g OWagq
WygVoa +Vig +WagVos =0 3.2)
W, Vos —WogV +Vip +WyVog =0 (3.3)
On solving (3.2) and (3.3), we have
Wy = V11V204—V11V022 —V123V03 (3.4)
Vo3 —VoaVoz + Vo2
2y = V12Vo2 —Vi11Vos (3.5)

V023 _VO4V02 _VOSZ
Multiplying equation (3.2) by w4 and (3.3) by w,4 and adding, we get
\legVOZ + ng Voa *Vozz) + WygViq + WogVip + 2Wy g Wy Vo3 =0 (3.6)

Subtracting (3.6) from (3.1), we get
M(Tgy) =Vyag +WygVyig +WygVi; (3.7)

Substitute value of w;y and w4 in (3.7) we get minimum MSE of proposed estimator T, as

2 22 2,
V11V04 _VllVOZ +V12V02 — 2VZI.IVlZVOB

Mg (Ty) =V —
VoaVo2 —V023 —V032 (3.8)

V& V,
Let ﬂlg =-% ’182g :LZA

7 Vo2

K12 = L ¢2

g - 1 R R —" A
Wao Vo ° Bag = Prg —1

p, =Correlation coefficient between 'y and x

Then equation (3.1) reduce to
Mo(Ty )=Vaolt— o7 — % | (39)

4. Special Case: Simple Random Sampling

Let sample units be selected by SRSWOR procedure, we have

N-n
Nn

Ty=T .Y =y, X =%, Wy =W, Wpq =Wp, V(X)=652,0=

Then equation (2.1) reduce to
T =y+w(X—X) +w{(X - X)? - 652} (4.1)
Following Sukhatme et al. (1984), we have
Voo =O1tt50, Voo =O 11ty |, V11 =60144,
Voz =05 4lp3 V12 =Ost45
_ (N-n) 0. — (N —n)(N -2n)
(N-Dn’ % (N —-1)(N -2)n?

1

N —n 2
Vog =——=10 +6
04 n(N —1) [ 3Hoa 4#02]

_ NZ+N-6nN +6n?
7 nZ(N-2)(N-3)
_3(n—1)(N-n-1)N
T n%(N-2)(N-3)

4

202



International Journal of Statistics and Reliability Engineering

M(T)=6; Hao + V‘I’lz/loz + 22W1,U11 + 2W1W29£ﬂ03 (4.2)
+ 2Wo 0 15 + W5 A

o
where, A= 03 4104 + 0, 115 — O, 1452, 0 = TZ

The optimum values of w; and w,, are given by
(Hé )2 Hip Moz — Aty
Aty (03 )? g3 (4.3)
(95 )ﬂllﬂos - (95 )ﬂlzﬂoz (4.4)
Aty — (05 ) 1y
Thus the minimum MSE M, (T;) reduce to

N —n 2L 2 2]
Man(T)= Séh-p2-G
o(T) Nn YE—~”

Where, G2 = (p\/m— "12()/,X))2
A* B (x) = Ai(X)
ﬂlZ(yl X)

\/#zo(y, X)-too (Y, X)
p = Correlation coefficient between Yy and x

W, =

2:

Kio(y, X) =

2
Bi(X) = Hos(9X) By (x) = H0a0Y:X) are coefficient of skewness and kurtosis of x .

IUSZ(y! X) #gz(y- X)
:(Nz+N—6nN +6nz)(N—2)+ 3 (n-J(N-n-IN(N-2) 1 (N-n)(N-2)n
(N =3)(N -2n)2 Bo(x)  (N=3)(N-2n) Bo(X) (N=1)(N -2n)2

5. Efficiency Comparisons
For comparing efficiency, we have

_ v N-n
M(Fa) = =Sy 4=~") (5.1)
M(tl):M5§ (1_p2)_M Vﬂl(x))z (5.2)
Nn AB,(x) - B = Bi(x)
Where, A_ (N-D)(Nn-=N-n-1)
(n=)N(N -3)
And g (N-D(N-n-1)
(n—1)(N -3)N
M(t) <M (Vg ) If (5.3)
(Klz — P4 ,31(X))2 -0
AB,(X) — B — Bi(X)
But for symmetric population this estimator t; is equally efficient as difference estimator.
Mo(T)<M(t,), i (5.4)

(2n*-5n+2)n _" 2

'82>(Nn—N—n2—1) N
For large N, it is difficult to compare the minimum MSE of proposed estimator with M (t;)
So for large N, followed by Biradar and Singh (1998)

V(S = 1548 (%)
Where, 4 (x) = (K5, () - M)
_ (N-n) K7(N—1)(nN—N—n—l)
n(N -2) ~ (n-)N(N-3)

_(N?n—3N?+6N -3n-3) _ Hoa
T (-DN(N-3) F200= e
The exact expression of the mean square error of the estimator is:

M
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N-nl Z_M >
M (ty)ex = NN §y|@-p%) A" By (x) - B" = f,(x) -

Where ,~_ N°n*(N-2) (N-)(\N-N-n-1)
(N=2n)?(N-1)"  (n—1)N(N-3)
gr_ _N’n°(N-2) (N’n—3N”+6N-3n-3)
(N=2n)*(N-1 (n—=1)N(N -3)
Mo (T) <Mty )ox » if (5.6)
A7 B, (x)— B < A", (%)
Combining equations (5.4) and (5.6), we have

MO(T) < M(tl)ext < M(yd )
Thus estimator T is more precise than all the other existing estimators.

6. Empirical Study

Population -1

The data consider from Tripathi et al. (2002) where data under consideration were taken from Census (1961),
(West Bengal, District Census Hand Book Midnapore). The population consists of 353 Villages or town or ward
under panskura polish station. The characters y and x are number of persons, area of villages or town/ ward

in acres respectively.
N= 353, ¥ = 670.0764, X = 274.3728,14,= 128958.0531, o, = 40420.85387, u,,= 411425.7336,
L= 110629942.8, K,,=4.266989, p =0.7528, B, = 3.9748, 5, = 16.3895.

Population -2 [Cochran (1963), pp- 203]
An experienced farmer makes an eye estimate of the weight of peaches on each tree in an orchard of 200 trees.

N=200,Y =543, X =569, sy,= 455415, 11,,= 4.36945, 11,) = 4.9905, 1, = 12.9019, K,, = 1.3269,
p =0.975, B,=4.19, B,=50.4977.

Population —3 [Census Hand Book 1991, Series (ii)]
Data relates to the Tehsil wise households and population of females. The characters y and x are population

of females and the number of households of a Tehsil.

N =144, ¥ =76499.208, X = 27934.923, ;= 133 x 10", 1, =7.4398 x 10%°, s,,= 3492111888,
w, = 1.34x10% K,, =0.0304, p =0.8269, 4, = 0.000353, /3, = 0.00253.

Population —4[Daroga Singh, pp-194]

For estimating the total cattle population, a random sample with replacement villages was selected from the total
1238 villages. The number of cattle obtained in the survey is given for each sample village, together with the
corresponding census figure relating to a previous period.

N = 1238, ¥ = 56825 X = 1091.68, 14,= 4760.92609, u,, = 10063.55798, ,, = 5180.329968,
1y, = -646752.597, K,, =-0.86812703, p =0.65938, 5, = 31.932105, S, = 69.50594.

Relative efficiency (RE) of the estimators with respect to y , defined by \L(yixloo is given in Tables 1, for
M (.

various sample sizes.
Table 1: Relative Efficiency (RE) of the Estimators with Respect to y

Population | Sample Relative Efficiency
Size Estimator
Yd by T
10 229.9908 232.329 552.4317
20 229.9908 230.506 338.5676
1 30 229.9908 230.191 290.1883
50 229.9908 230.0447 256.9984
70 229.9908 230.0103 244.2773
10 2040.816 2046.41 2831.221
20 2040.816 2041.92 2548.558
2 30 2040.816 2041.19 2374.502
50 2040.816 2040.88 2179.613
70 2040.816 2040.82 2085.304
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10 316.2155 316.213 316.2248
20 316.2155 316.215 316.2187
3 30 316.2155 316.215 316.2170
50 316.2155 316.2155 316.2158
70 316.2155 316.2155 316.2155
10 176.9235 177.864 573.8383
20 176.9235 177.1497 355.8824
4 30 176.9235 177.0206 290.3803
50 176.9235 176.9561 217.9768
70 176.9235 176.939 204.5421

7. Conclusion
From the above table, it is clear that proposed estimator T is more efficient than difference estimator y, and
Das and Tripathi estimator t,, for all the populations.
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HIGHLIGHTS

¢ A hybrid approach using time frequency analysis and deep learning for risk stratification of epileptic
seizure is proposed.

e An extensive comparative study of various machine learning and feature selection technigques is
conducted.

¢ Implemented andevaluatedthedeep learning based long short-term memory networks.

Abstract: Epilepsy is a noncontagious brain abnormality, which causes electrical distraction and strains the
neural system. Generally, epilepsy is treated and diagnosed through continuous examination and
interpretation of the electroencephalography (EEG) signals. This is a very time-consuming and tedious job.
Further, it is subjected to observational errors and observer variability. Hence, the development of an efficient
automatic alarm system to recognize epileptic seizure signals is of important concern. The objectives of the
present study are to investigate deep learning based long short term memory (LSTM) networks for the
classification of epileptic EEG signals using time-frequency analysis. Additionally, a comparative investigation
is carried out to evaluate the various state-of-the-art feature selection and classification models for automatic
classification of EEG signals for Epilepsy detection. Features based on statistics, entropy, and fractal were
extracted from both the time domain and frequency domain. The extracted features were supplied to LSTM
networks and traditional machine learning models for epileptic EEG classification. High classification
accuracy of 100% (under hold out and 10-fold protocol) and 99.80% (under 10-fold protocol) is achieved by
the proposed LSTM strategy followed by the Back Propagation Artificial Neural network (BPANN) which
achieves 99.6% classification accuracy when all the 150 EEG biomarkers were used as input to the classifier
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Abstract:

In this paper, simulation of a mono crystalline silicon solar cell was done using PC1D software.
The impact of different solar cell parameters, with their effects on power and efficiency, has
been investigated. It is seen that the textured surface reduces reflection and increases the
efficiency of the solar cell at least 2-3%. From the simulation, it is seen that the optimum value
of p-type doping concentration 1 x 10 cm™3, n-type doping concentration 5 x 10'® cm with
pyramid height of 2-3 um and equal angles of 54.74 degrees produces the best result in
simulation. An anti-reflective coating with a refractive index of 1.38 and a thickness of 84 nm is
considered optimal. By optimizing the effective parameters, a solar cell with an efficiency of
24.45% was achieved through simulation. For a p-type mono crystalline silicon wafer, with an
area of 10 x 10 cm? and a thickness of 200 xm, initial simulation shows a 24.45% efficient solar
cell.

Keywords: Anti reflection coating, c-Si Solar Cell, Doping Concentration, Efficiency, PC1D.
Introduction

Anti-reflection coatings minimize the reflection of one or many wavelengths and are typically
used on the surface of lenses so that small amount of light is lost. A simple coating can be
designed to minimize the reflection on an interface between two materials by providing an extra
material for light to interact with absorption layer. This can reduce the total reflection coefficient
of the system by having light reflect from two interfaces where each interface has a smaller
difference in refraction indices than the original interface. This type of coating is an anti-
reflection coating, and the optimum refractive index of the coating (nc) to minimize the total
reflection coefficient is given by the geometric mean of the two materials that made up the
original interface. In the case of air and glass, the optimum antireflective coating would have a
refractive index of approximately 1.23. No real material has this ideal index, but magnesium
fluoride (MgF2) is often used because of its refractive index (1.38) which is close to the ideal
value.

Nowadays, not only the solar cells have an anti-reflective coating, but such a coating can also be
used on the glass surface (substrate) of solar modules. Anti-reflective coatings on the glass of the
solar modules improve light transmission and thus increase the overall efficiency of the PV
module. Another advantage is that the glare from the glass will get reduced. This allows the
panels to blend in more easily with its surrounding. Also, it clears the path for installations nears
airports (a panel without anti-reflective coating might blind a pilot). PC1D is commercially
available software most commonly used for solar cell modeling (PVEducation, 2009). This
software is currently used by many companies and universities such as the University of New
South Wales, Australia. Here the PC1D version 5.9 has been used to simulate an energy efficient
mono crystalline silicon solar cell. The simulation also gives insight about the range and impact
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of doping concentration, diffusion length, texturing and anti-reflection coating the simulation of
PSC. This software tool has executed the semiconductor equation, the continuity equation of
carrier, poisson equation, carrier transport equations etc..

Theory

Efficient and accurate modeling requires all the parameters of the solar cell to be involved, but
for simplicity and to understand the impact of the parameters, some of the parameters like
texturing and anti-reflection coating are not considered at first. Typically, a solar cell as shown
in Figure 1, thickness varies from 100 to 500 nm and normally the area is of 10x10 cm? or. So, a
p-type silicon wafer, with an area of 10 x 10 cm? and thickness of 200 um was selected for solar
cell simulation. The doping concentration of a mono crystalline silicon wafer varies from 5 x
102 cm™ to 5 x 10'® cm™. High doping concentration in a p-type wafer increases Voc (open
circuit voltage) but at the cost of damaging the crystal. So, moderate doping is generally used in
a p-type silicon wafer. Thus, the doping concentration of the p-type silicon wafer has been
randomly adjusted to 5 x 10'® cm™ at first.

By using a four-point probe instrument it is seen that normally p-type wafer sheet resistivity
varies from 0.01 to 10 cm. Because of variation in doping concentration, the sheet resistivity
varies. The sheet resistivity decreases with the increase of doping concentration. For doping
concentration 5 x 10% ¢cm™3, the p-type wafer sheet resistivity is 0.3441.cm. So, 0.3441 .cm was
considered at first for simulation. The doping level of the emitter (n type) has been randomly
adjusted to 5x10'® cm™ to form a p-n junction. For 5 x10®cm™ the emitter (n-type) sheet
resistance is 26.11 / (ohms/square). 26.11 / was considered as the sheet resistance of the emitter.
Normally the thickness of the emitter (n-type) varies from 1-2 pum.

So in this simulation, the thickness of the emitter was adjusted to 2 um and uniform doping
profile condition has been assumed. Diffusion length must be less than the thickness of the p-
type material. The thickness of the p-type wafer is selected as 300 um and, at first, diffusion
length was randomly considered, 144.3 pm. To observe the impact of the anti-reflection coating
(ARC), ARC was not applied at first. To emulate the sun, AM (Air Mass) —1.5 G condition was
selected. Also, to see the time progression, the number of time steps was selected as 50. After
running the simulation, it is seen that the efficiency of the solar cell is 12.10%. Doping
Concentration [cm] Low doping moderate doping heavy doping.

I i VY L ii I Electrode(front)

Anti - Reflecting Coating

n- Doped Silicon (Emitter)
C- S i Substrate (Absorber)
p - Doped Silicon (BSF)

Electrode(back)

Figure 1. c-Si Solar Cell with ARC Coating.
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Simulation of c-Si Solar cell with arc

DEVICE
Device area: 100 cm?
Front surface texture depth: 3 um E
No surface chaige
Exterior Front Reflectance: 2%
No Exterior Rear Reflectance
No internal optical rvefleciance
Emitter contact enabled
Base contact enabled
No internal shunt elements
REGION 1
Thickness: 200 pm
Material modified from si.mat
Carrier mobilities from internal model
Dielectric constant: 11,9 B
Band gap: 1.124 eV
Intrinsic conc. at 300 K: 1x10% cm*?
Refractive index: 3,58
Absorption coeff. from si300.abs
Free carrier absorption enabled
P-type background doping: 5x10'¢ cm*
1st front diff.: N-type. 5x10*f cm peak
No 2nd front diffusion
No rear diffusion
EXCITATION
Excitation from lightiv.exc
Excitation mode: Transient, 50 timesteps
Temperature: 25°C
Base circuit: Sweep from -0.8t0 0.8 V
Collector cirenit: Zero
Primary light source enabled
Constant intensity: 0.1 W cm?
Spectrum from am15g.spc
Secondary light source disabled
RESULTS
Short-circuit Ib: -3.897 amps
Max base power out: 2.445 watts
Open-circuit Vb: 0.7351 volts

Device Schematic

Figure 2. PC1D simulator Front Panel

The anti-reflection coating (ARC) shows the most significant change in efficiency in this
simulation. To design the ARC layer the following equations were used to determine, the
thickness and refractive index of the ARC layer.

Refractive index of ARC is
NAR = \ NairX Nsi(A )
And the thickness of ARC is

A
4*MaR

Using both equations, thickness and refractive index of the ARC layer are tabulated in Table 1.
Varying the refractive index and thickness the simulation efficiency of the solar cell was
calculated and tabulated. It is seen that if the thickness of the ARC layer is 84 nm then the
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maximum efficiency of 24.45% can be achieved. If the thickness of the ARC layer is higher (e.g.
100 nm) than or lower than (e.g. 68 nm) 84 nm then the efficiency decreases. That is for 84 nm
thickness the solar spectrum is absorbed more effectively.

In the PC1D simulation tool, crystalline Si (¢ — Si) solar cell device simulations are carried out
using the following numerical equations representing the quasi-one-dimensional transportation
of electrons and holes of a semiconductor material (Solar cells). Equations gives us a clear-cut
idea of creating a model of a silicon cell and optimizing various process parameters including
the ARC coating layer properties (Hashmi, 2018)

Jn=pn-n-EFn @
Jp=up-p-EFp ()

The current densities of the electrons and the holes are represented as J, and Jp respectively and
they are numerically formulated as indicated in Equations (1) and (2). In which, the parameters n
and p are the electron  and hole density, pn and pp is the mobility of the electron and holes.
The 5 EF, and 5 EF, are the diffusion coefficients that represents the difference in electron and
hole quasi-Fermi energies EFn and EFp. (Hashmi, 2018)

Do 5. Jng+ GL—Un 3)
dt
S=5-Jpq+ GL-Up (4)

A2(0 = qe_x0010_ n-— p + N—acc - N+d0nar (5)

Equations (3) and (4) are derived from the law of conservation of charge or the continuity
equation. where GL and Un are generation rate and recombination rate. Equation (5) represents
Poisson’s equation for solving the electrostatic field problems.

where N-acc and N+don are acceptor and donor doping concentrations.
n=NCF1/2qy + Vn — qo

Here Nc and Ny are the effective density of states in the conduction and valence bands. To
describe the type of material used, Fermi-Dirac statistics directly related to the band edges and
Ncand Ny carrier densities are expressed. The infinite element approach is used to solve the three
basic equations that assist in simulating the solar cell behaviors using the PC1D modelling tool.
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Figure 3. Current density of ARC (MgF2)
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Many other process parameters are optimized using the PC1D simulation tool in the literature,
but the proposed research aims to optimize the design process characteristics of the ARC layer
used in the fabrication of the ¢ — Si solar cells as shown in figure 3. Finally, the efficiency of c-
Si solar cells is calculated using the following equations-

_ Pmax — JmppVmpp — JscVocFF

Iin Iin Iin

where, 7 represents the efficiency of the solar cell which is calculated using Pmax, lin, Jmpp, Vimpp,
Jsc, Voc and FF that indicates the maximum power, incident power, current at maximum power
point, voltage at maximum power point, saturation current density, Open circuit voltage and fill
factor. In this present study, we have considered p-type wafer with resistivity of 1 Q — cm
(doping of 5 x 10% cm), device area of 100 cm?, front surface textured with 3 um depth. The n+
emitter and p+ back surface field was formed with doping concentration of 5 x 10 cm™ and
5x 10 cm™3 respectively. Bulk lifetime of 1000 ps and front and rear surface recombination
velocity of 10,000 cm/s were considered for solar cell simulation by PC1D. Numerous
simulations were performed to study the impact of different parameters on the solar cell device
performance. Base resistance (0.015 Q), internal conductance (0.3 S), light intensity (0.1 W/cm?)
used in this modelling.

Table.1 Parameter of PC1D Simulation

S.No. | Parameters Value

1 Device area 100 cm?

2 Front Surface Texture Depth | 3 um

3 Front Reflectance 2%

4 Thickness of Si Solar Cell 200pm

5 Dielectric Constant 11.9

6 Energy Band Gap 1.124 eV

7 Background Doping P-type 5%x10% cm3

8 First Front Diffusion N-type | 5x10®¥cm

9 Refractive index 3.58

10 Excitation Mode Transient

11 Temperature 25°C

12 Other Parameter Internal model of
PC1D

13 Primary Light Source AM15g.
Spectrum

14 Bulk Recombination 1000us

15 Constant Intensity 0.1 W/cm?

Result and Discussion

ARC is one of the important parameters to enhance the efficiency of PV module. The increasing
demand of efficient solar panel makes the researchers to explore the best ways to improve light
traction. Many researchers proved experimentally the performance of material and their impact
in enhancing the transmittance in wide range of wavelength spectrum. This review paper has
given the investigation about ARC, which can be well suited with silicon solar cell and glass
substrate in order to reduce reflection.
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Maximum efficiency of 24.45% is achieved with p-type doping concentrations of 5x10%cm™
and 5x10%8 cm~3, diffusion lengths of 200.3 um, both sides of textured wafers (pyramid height of
2-3 m and equal angle of 54.74), anti-reflection coating thicknesses of 74 nm, and refractive
indices of 1.38, as shown in the figure 4. Figure 5 shows a band diagram for the Nc and Nv
energy levels. These optimum parameters are compared with published literature and it is found
that the values are feasible as shown in result section.

v v v |—a— Efficiency]
44 1<=038A 8 Power 021 , conduction band
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< 02+
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Figure.4- V-I plot of output of c-Si solar cell Figure.5- band diagram of Nc and Nv
Conclusion

Simulation of a mono crystalline silicon solar cell has been done by PC1D software. All the
optimum solar cell parameters used in the simulation are compared with published literature and
it is found that the values are feasible. With the assist of experimentally obtained values, the all
process has been thoroughly investigated in the PC1D simulation. The most significant
accomplishment, it may be said, was the development of a solar cell with an efficiency of more
than 20% through careful examination of another process, specifically through the optimization
of several parameters in the PC1D simulation. It is adequate to say that by applying the Doping
effect on the solar cell at least 1-2% increase in efficiency is to be expected in a real-world solar
cell fabrication scenario Simulation facilitates us by making better decisions, thus it is one of the
cost saving strategies for engineering. Promoting simulation of the solar cell before actual
fabrication may minimize a cost and gives an in-depth reason of what to expect by changing the
parameters.
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Plants’ Steroidal Saponins - A Review on Its Pharmacology
Properties and Analytical Techniques
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The plant is a rich repository of useful secondary metabolites with profound medicinal potential. Saponins, one type of bioactive compound,
are amphitheatric glycosides with one and more hydrophilic sugar and hydrophobic steroidal and terpenoid part. The former is known as
steroidal saponin, and the latter is called terpenoid saponins. Steroidal saponin is mostly distributed among monocotyledon families such
as Asparagaceae, Amaryllidaceae, Dioscoreaceae, Smilacaceae, and Liliaceae. Even though it is unusual, it could also be detected to
some extent by dicotyledonous angiosperms, such as Plantaginaceae, Zygophyllaceae, Fabaceae, Asteraceae, and Solanaceae. It exhibits
diverse pharmacological ability including antimicrobic, anti-inflammatory, cAMP phosphodiesterase inhibitory, antiadipogenic, bactericide,
cardioprotective, antitumor, antidiabetic, cytotoxic activity, antifungal, antiviral, antioxidant, and hepatoprotective. Steroidal saponin timosaponin
AlIl from Anemarrhena asphodeloides has been found to possess antitumor activity. Diosgenin, another steroidal sapogenin, has the potential
of preventing neurological diseases by affecting different signaling pathways, increasing bone formation, and increasing antithrombotic
activity. Spicatoside A from Liriope platyphylla possesses anti-inflammatory, antiasthma, and antiosteoclastogenic activities. TTB2 from
Trillium tschonoskii exhibits anticancer potential. The cell cycle arrest and ROS-dependent autophagy are induced by polyphyllin I. These
diverse biological activities of steroidal saponins are attributed to the variability of their structural features. Analysis of steroidal saponins in
plant materials mainly utilizes classically and advances thin layer chromatography (TLC) on normal and reverses-phase (high-performance
thin-layer chromatography, densitometric TLC), gas chromatography, LC, UPLC, ultra-high-performance liquid chromatography (HPLC),
supercritical fluid chromatography, and HPLC coupled to ultraviolet detector and diode array detector. HPLC coupled with MS and Nuclear
magnetic resonance is used for online identification of separated saponins. The present review aims to furnish a comprehensive account of
the recent advances in analytical methods of determination and medicinal applications of steroidal saponins.

Keywords: Steroidal, Saponins, Glycosides, Antitumour, Antioxidant, Analytical techniques

INTRODUCTION can easily extract. Secondary metabolites are not involved in
primary metabolic processes but play a role to protect against
abiotic and biotic stresses and ensure their existence in the
environment. They usually produced in minor concentration
and extraction often difficult and expensive.l”! Some examples
are alkaloids, phenolics, terpenes, saponins, flavonoids,
glucosides, lignans, curcumins, and plant steroids.?

Since bioactive compounds occurring in the herbal plant are
popular as traditional medicine for different diseases. Currently
using phytochemicals are treated to be secure and friendly for
the human body. Phytochemicals are bioactive compounds
naturally occurring which act as medicine and nutrient for the
benefits of the human health.!'! Plants are a versatile source
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proteins, nucleic acid, and chlorophyll. They found throughout Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix,

the plant kingdom_ They are produced in large quantities and tweak, and build upon the work non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.
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The current research focuses on the diversity of fungal isolates obtained from the soil and their ability to produce
cellulolytic enzymes. Out of 76 colonies obtained, 11 fungal colonies were isolated viz. Aspergillus, Humicola and Rhizopus
being the major genera of the isolates. From the 11 isolates, the identification of potent cellulase producing cultures was
done using qualitative carboxy methyl cellulase screening test. Following the preliminary screening, five cultures viz.,
Aspergillus sydowii, Humicola sp-1, Aspergillus niger, Aspergillus ustus, Aspergillus flavus were identified to be potent
with enzymatic indices ranging from 1.25 to 2.29. These were further selected for quantitative enzyme analysis. Aspergillus
sydowii was found to have highest enzymatic activity and Aspergillus flavus was found to have the least enzymatic activity.
Our findings revealed that Aspergillus sydowii appeared to be a promising candidate for cellulase production and can be
utilized for waste recycling and other biotechnological applications.

Keywords: Aspergillus, Carboxy methyl cellulase, Endoglucanase, Humicola, Lignocellulose

Introduction

Population explosion has resulted in increased
industrialization, which has escalated annual waste
production. In the current economic scenario, the
production of energy is also becoming an issue. Hence,
there is a need to find new sources of raw materials for
the generation of energy. One of the most promising
forms available is a lignocellulosic waste. Due to their
wide existence in nature, they have been exploited for
the production of biofuels. Lignocellulosic biomass is
the most abundant biological material derived from the
biosphere. The major contribution to the cellulose pool
is made by plants through photosynthesis.'"” Even
though cellulose has numerous applications in fields
such as paper manufacturing, nanomaterials, and
bioenergy production, it is estimated that 1.5 x 10'
tonnes of cellulose gets wasted each year.” The main
source of cellulosic waste is from industries such as
forestry, agriculture, and municipal waste. However,
35-45% of cellulosic wastes are present in these
residues.’ Since, the tropical and sub-tropical region
hosts the majority of agriculture, the zone inputs a large
quantity of cellulosic waste in form of agricultural
residues, which is either burned or removed from the
site. This leads to the downfall in productivity, soil

* Author for Correspondence
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quality, and organic sources and indirectly causes some
health issues in humans, loss of biodiversity and
climate change.’ Scientifically, rapid accumulation of
this residual waste makes its management challenging.
Hence, to cope up with upcoming environmental
challenges, bioconversion of lignocellulosic waste into
valuable biobased products can be achieved by a
significant class of enzymes termed cellulases.®’
Cellulases are complexes of hydrolytic enzymes
capable of hydrolyzing cellulosic residues into smaller
sugar units like glucose. This complex shows high
breakdown action on crude natural cellulosic residues
and is found most commonly in fungi. Cellulase is a
complex enzyme system that contains endo-1,4-B-D-
glucanase (endoglucanase), exo-1,4-f-D-glucanase
(exoglucanase) and p-D-glucosidase (B-D-glucoside
glucanhydrolase).* ' The endoglucanase attacks
randomly in the internal glycosidic bonds, producing
glucan chains of different lengths, while the
exoglucanase breaks down cellulose from the end of
the chain. Endoglucanase also acts on cellodextrins and
converts them into cellobiose and glucose. The
completion of the hydrolysis process is mediated by
B-glucosidase which cleaves cellobiose and removes
glucose from the non-reducing end of the
oligosaccharide.'' The combination of cellulases is also
used with other enzymes for the breakdown of biomass
into simple sugars, which are further fermented to
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Abstract

Plants produce biologically active metabolites that have been utilised to cure a variety of severe and persistent illnesses. There is
a possibility that understanding how these bioactive molecules work would allow researchers to come up with better treatments
for diseases including malignancy, cardiac disease and neurological disorders. A triterpene called ursolic acid (UA) is a pentacyclic
prevalent triterpenoid found in fruits, leaves, herbs and blooms. The biological and chemical aspects of UA, as well as their
presence, plant sources and biosynthesis, and traditional and newer technologies of extraction, are discussed in this review.
Because of its biological function in the creation of new therapeutic techniques, UA is a feasible option for the evolution and
medical management of a wide range of medical conditions, including cancer and other life threatening diseases. Despite this, the
substance's poor solubility in aquatic environments makes it unsuitable for medicinal purposes. This hurdle was resolved in many
different ways. The inclusion of UA into various pharmaceutical delivery approaches was found to be quite effective in this
respect. This review also describes the properties of UA and its pharmacokinetics, as well as therapeutic applications of UA for
cancer, inflammatory and cardiovascular diseases, in addition to its anti-diabetic, immunomodulatory, hepatoprotective and anti-
microbial properties. Some of the recent findings related to novel nano-sized carriers as a delivery system for UA and the patents
related to the applications of UA and its various derivatives are covered in this review. The analytical study of UA, oleanolic acid
and other phytoconstituents by UV, HPLC, high-performance thin-layer chromatography and gas chromatography is also
discussed. In the future, UA could be explored in vivo using various animal models and, in addition, the regulatory status
regarding UA needs to be explored. © 2023 Society of Chemical Industry.
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Abstract

The COVID-19 pandemic has had a profound impact on global health and economy. One of
the significant challenges in managing the pandemic is the continuous mutation of the SARS-
CoV-2 virus, the causative agent of COVID-19. In this paper, we explore the mathematical
attitude towards understanding and modeling the continuous mutation of the COVID-19
virus. We discuss the relevance of mathematical modeling in tracking viral mutations,
analyzing their impact on transmission dynamics, and assessing the effectiveness of control
measures. We present various mathematical models that have been developed to study the
mutation patterns, predict future mutations, and evaluate the potential consequences of these
mutations on public health.

Key words: Spread, New mutant strains, Incorporating, Mutation rates, Selection pressures,

Mathematical equations.

1 Introduction

1.1 Brief overview of the COVID-19
pandemic and the role of virus
mutation.

The COVID-19 pandemic, caused by the
novel coronavirus SARS-CoV-2, has had a
profound global impact since its
emergence in late 2019. The virus spreads
primarily through respiratory droplets,
leading to a wide range of symptoms from
mild to severe respiratory illness. As the
pandemic progressed, scientists discovered
that the wvirus undergoes continuous
mutation, giving rise to various genetic
variants or strains.

The role of virus mutation in the COVID-
19 pandemic is multifaceted. Mutations
occur naturally as the virus replicates,
leading to genetic changes in its RNA.

Eur. Chem. Bull. 2023,12(Special Issue 5), 2367-2374

Some mutations are neutral and have no
significant effect on the virus's behavior or
its interaction with the host. However,
certain mutations can result in altered
characteristics of the wvirus, such as
increased transmissibility, enhanced
virulence, or evasion of the immune
response. These mutated strains can
potentially have a substantial impact on the
dynamics of the pandemic, including
transmission rates, disease severity, and
vaccine efficacy.

1.2 Importance of mathematical
modeling in  understanding and
predicting viral mutations.

Mathematical modeling plays a crucial
role in understanding and predicting viral
mutations in the context of the COVID-19
pandemic. By formulating mathematical
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