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Facile synthesized zinc oxide nanorod film humidity
sensor based on variation in optical transmissivityt

Rajni Verma, ® +** Saurabh Pathak, @ 1° Kajal Kumar Dey, & §Samiksha Sikarwar,d
B. C. Yadav®® and A. K. Srivastava ®

Variation in the transmitted light intensity from metal oxide thin films with meisture content provides a great
opportunity to use them for humidity sensing. Herein, we have developed a novel and simple humidity
sensor based on ZnQ nanorod (ZNR) thin films which work as transmission-based sensing elements in an
in-house fabricated sensing setup. The ZNR sensing element shows excellent linear sensing
performance in the relative humidity (RH) range 10-90% and does not show any hysteresis, A maximum
change in optical power of ~95 uW is observed with the change in RH in the range 10-90%, for the
sample with the smallest crystallite size (ZNR1) and highest pore diameter of the ZNR film. Also,
a maximum sensitivity of 1.104 uW/% RH is observed for the ZNR1 sample which drops to 0.604 pW/%
RH for the highest crystallite size sample (ZNR4), The presence of oxygen vacancies and the micro-
porous nature of the film allow the absorption of water vapour on the film which deflects light at
different angles that vary with the moisture content. The experimental results suggest that the ZNR film
with a smaller crystallite size and larger pore diameter is more sensitive for humidity measurements.
Further, an improved sensing performance is perceived in ZNRs because of the larger surface area of the
nanorods. The ZNR based sensing elements do not suffer from ageing effects and exhibit high
repeatability (88.74%). Further, the humidity sensor has a response time of 62 seconds and recovery time
of 100 seconds which can be considered as a fairly quick response.
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scale industrial processing.*” It is a physical quantity which
quantifies the content of water vapour in the air or any other
gases and is generally measured in terms of absolute humidity,
dew point, and relative humidity.** Humidity sensing and

1 Introduction

The stipulation for monitoring/controlling the ambient envi-
ronment (temperature, atmospheric pressure and humidity) for

balancing the microclimate surroundings in museums, organic
farming, paper industry, sophisticated instruments, pharma-
ceuticals, electronics manufacturing, packaging, research
laboratories, the medical industry, and standard/calibration
labs has led to the development of novel and advanced
sensing techniques. Humidity is a widespread measured
quantity that plays a very significant role in diverse fields of
applications from small-scale domestic applications to large-
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control has attracted tremendous attention as water vapour
tends to condense or evaporate at the surface with the slightest
change in surrounding temperature,'®’ Water vapour is
composed of highly reactive dipolar molecules, due to the
difference in electronegativity of oxygen and hydrogen atoms
which changes with minute variations in surroundings, making
accurate sensing and control key for industrial and scientific
applications.*** Also, the accurate control and measurement of
humidity plays a key role in triggering different chemical
processes and optimizing device performance and ergonomics,
making precise measurement of humidity important.**
Maintaining the humidity level is not only challenging but also
intricate in many cases such as in highly sophisticated instru-
ments, pharmaceutical processing, respiratory equipment,
biological products and in agriculture,'”"

Humidity sensors have been developed based on numerous
mechanisms such as optical, electrical, mechanical, thermal
(conductivity), electronic (ionic or resistive) or acoustic.' All
these techniques possess certain pros and cons for different
application areas.””*** Nowadays, many novel mechanisms
based on the optical and optoelectronic properties of materials

© 2022 The Author(s). Published by the Royal Society of Chemistry
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Abstract

This paper reports the formation of flower-like hierarchical molybdenum disulfide (MoS,)
nanoparticles following a simple one-step hydrothermal process with varying temperatures (200 °C
and 220 °C). The as-synthesized particles were examined crystallographically by X-ray diffraction
(XRD) method which revealed the formation of hexagonal MoS, (2H-Mo$,) and that the crystallite
size of the particles increased with increasing hydrothermal temperature. Surface morphological
characteristics of the particles were investigated by a field emission scanning electron microscope
(FESEM) and interesting details were revealed such as the rounded 3D flower-like microstructure of
the Mo§, particles and the petals of the flowers were composed of platelets built up by stacked-up
MoS; nanosheets. With the increase in hydrothermal temperature, the interlayer spacing of stacked
layers of intense (002) plane is slightly decreased although the crystallinity of the material is improved.
Both diameter and thickness of the nanoflowers and the nanoplatelets increased twice with increasing
the temperatures, A visual crystallographic perspective was presented through simulation of 3D
wireframe unit cell associated with the individual lattice planes as observed in the XRD pattern of the
samples. In addition, a plausible growth mechanism is proposed for the formation of the obtained
Mo$; nanoflowers on the basis of experimental observations and analysis.

1. Introduction

Both the preparation and property studies of novel two-dimensional (2D) and/or three-dimensional (3D)
nanostructured materials based on metal chalcogenides such as metal-oxides, -sulfides, -selenides, -nitrides with
controlled morphology have attracted enormous interest that has steadily grown worldwide because of their exotic
properties that are important for various innovative applications [1-12]. In recent years, intensive research has been
devoted to producing high-quality 2D and 3D metal sulfide (CoS;, FeS;, MoS;, NiS,, SnS;, and WS,) nanostructures
of various morphologies e.g. nanoparticles, nanoflowers, nanosheets, nanospheres and nanolamellar morphology
[2, 6, 13-18]. Among the widely known metal sulfides, molybdenum disulfide (MoS,) is a naturally occurring, well-
defined two-dimensional (2D) layered material that has been reported to be an excellent material capable of various

©2022 The Author(s). Published by IOP Publishing Ltd
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Abstract

Phishing is considered a big concern in this age of data and digital technologies because of its significant influence on the
banking and online retailing industries. Cybercriminals target all economic activity on the Internet; thus, it is critical to
take security precautions to safeguard assets. One of the first steps in constructing a safe cyberspace is to prevent phishing
attacks before they happen. The detection mechanisms for these assaults were created using machine learning and other
methods. However, there is still room for improvement in terms of detection accuracy. This paper proposes the optimiza-
tion of an ensemble classification algorithm for phishing website (PW) detection. The suggested technique was optimised
using a hybrid features selection method (Chi-square, extra tree, and heatmap) by modifying numerous machine learning
(ML) method parameters, including random forest, naive Bayes. J48, and KNN. These were achieved by rating the optimal
classifiers and selecting the top classifiers to serve as the foundation for the suggested technique. The obtained results by all
experiments show that assigned optimized stacking ensemble approach outperforms previous ML-based detection methods.
The level of precision attained was 99.7%.

Keywords Phishing websites - Random forest - Naive Bayes - KNN - J48 - Stacked ensemble method and features selection
methods: Chi-square, extra tree, and heatmap

Introduction

The Internet, covering a broad area of our daily lives, is an
indispensable element. Many individuals use it for a vari-
ety of purposes, including shopping, bill payment, banking,
and communication. Users suffer security issues as a result

This article is part of the topical collection “Advances in

Computational Approaches for Artificial Intelligence, Image of increased usage, as well as in identifying theft, hacking
Processing, loT and Cloud Applications” guest edited by Bhanu phishing, and other cybercrimes. The most prevalent cyber-
Prakash K N and M Shivakumar. crime assault is phishing. It is characterised as a social engi-
2 S neering technique used to trlick custpmers into visiting pho-
drsaurabhpal @yahoo.co.in ney websites to steal sensitive details of CUS[OI'HCI‘b: such as
Mithilesh Kumar Pandey !Jank details. Pef)ple often fall for the information included

Tt leshkimarma @ aemall.com in phishing emails and websites due to a lack of awareness,
it B St which is utilised by lht? Z.].ttaCk.CI-' as a way of-penetrgtmg the
— draOQ_vbspu@}aho i user's privacy and obtaining crlulcal mfor:}mtwn. This occurs
S when an attacker creates a phishing website that is so similar
bbtiwari62@gmail.com to legal websites that it is impossible for certain users to tell
the difference. Sending an email with links to bogus web-

Department of Computer Applications, VBS Purvanchal sites that are identical to actual websites is one of the most
University, Jaunpur, Uttar Pradesh 222001, India prevalent strategies employed by fraudsters. They appear to
Department of Electronies and Communication, be legitimate pages when they are opened, regarding details
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of bank account or check account regarding details [1].
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Abstract

Chronic kidney disease (CKD) is a life-threatening condition that can be difficult to diagnose early because there are no
symptoms. The purpose of the proposed study is to develop and validate a predictive model for the prediction of chronic
kidney disease. Machine learning algorithms are often used in medicine to predict and classify diseases. Medical records
are often skewed. We have used chronic kidney disease dataset from UCI Machine learning repository with 25 features
and applied three machine learning classifiers Logistic Regression (LR), Decision Tree (DT), and Support Vector Machine
(SVM) for analysis and then used bagging ensemble method to improve the results of the developed model. The clusters of
the chronic kidney disease dataset were used to train the machine learning classifiers. Finally, the Kidney Disease Collec-
tion is summarized by category and non-linear features. We get the best result in the case of decision tree with accuracy of
95.92%. Finally, after applying the bagging ensemble method we get the highest accuracy of 97.23%.

Keywords Chronic kidney disease - Decision Tree - Support Vector Machine - Logistic Regression and Bagging Ensemble

Method

Introduction

Engineers and medical researchers are trying to develop
machine learning algorithms and models that can identify
chronic kidney disease at an early stage. The problem is
that the data generated in the health industry is large and
complex, making data analysis difficult. However, we can
process this data into a data format using data mining tech-
nology, and then this data can be translated into machine
learning algorithms.

A combination of estimated glomerular filtration rate
(GFR), age, diet, existing medical conditions, and albumi-
nuria can be used to assess the severity of kidney disease,
but requires more accurate information about the risk to the
kidney is required to make clinical decisions about diagno-
sis, treatment, and referral [1].

The purpose of this model is to develop and validate pre-
dictive models for chronic kidney disease. The main goal
will be to evaluate kidney failure, which means the need for
kidney dialysis or kidney transplant first [2].

=] Saurabh Pal
drsaurabhpal @ yahoo.co.in

Department of Computer Applications, VBS Purvanchal

University, Jaunpur, India

Published online: 31 August 2022

These models also teach the patient how to live a healthy
life and help the doctor see the risk and severity of the dis-
ease, as well as how to proceed with the treatment in the
future. It may be possible to identify patterns of data collec-
tion using ANN, mining methods, and the future occurrence
of certain diseases that may cause harm can be predicted in
advance [3].

The purpose of the proposed model is to predict whether
the patient will suffer or develop chronic kidney disease in
the future if he continues their lifestyle. This information
can be used to determine whether the kidney disease is using
eGFR (glomerular filtration rate), which helps the doctor
plan the appropriate treatment. Estimated glomerular filtra-
tion rate (eGFR) defines the degree of kidney disease and
measures kidney function [4].

The main function of the kidney is to filter the blood in
the body. Kidney disease is a silent killer because it can
cause kidney failure without causing any symptoms or
concern. Chronic kidney disease is defined as a decline in
kidney function over a period of months or years. Kidney
disease is often caused by diabetes and high blood pressure.
Chronic kidney disease is a major health problem that affects
people worldwide. Not getting the right treatment for chronic
Kidney disease can have serious consequences, aftecting peo-
ple who can't afford it. Glomerular filtration rate (GFR) is

@ Springer
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Performance Investigation of Artificial Intelligence and Machine
Learning Approaches in Breast Cancer Detection Due to the Coronavirus
(COVID-19) Pandemic
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Abstract

The novel coronavirus disease (COVID-19) has spread as a pandemic across 219 countries, wreaking havoc on health care,
socioeconomic conditions, and international connections. The study's main goal is to give current technological features of
artificial intelligence (Al) and other important technologies, as well as their implications for dealing with COVID-19 and
preventing the pandemic's disastrous repercussions. This article introduces Al approaches that have made significant
contributions to health care, then highlights and categorises their applications in combating COVID-19, such as detection
and diagnosis, data analysis and treatment procedures, research and drug development, social control and services, and
outbreak prediction. The research looks at the relationship between technology and epidemiology, as well as the possible
effects of technology in health care with the advent of machine learning and natural language processing techniques.

Keywords
artificialintelligence(Al),coronavirusdisease(COVID-19),deeplearning(DL),healthcare, machinelearning(ML)technology

Introduction: The year 2020 began with the advancement of several digital technologies that will benefit health care.
These technologies1, which include the internet of things (IoT) with fifth generation (5G) networks,2,3, bigdata 4,
artificial intelligence (AI), including machine learning (ML) and deep learning (DL),5,6, and blockchain technology7,
are being used to address problems in traditional health care systems and the pandemic. 8 The globe is currently facing
a global health disaster caused by the coronavirus illness (COVID-19). 9 COVID-19, which was caused by a novel
coronavirus (severe acute respiratory syndrome coronavirus-2 [SARS-CoV-2]), was identified using the World
identification, isolation, rapid management, spread prediction, and contact tracking systems. 13 The primary challenges,
however, include delays in viral tests, treatments, or medicines, as well as providing services to key zones. The primary
goal is now to detect and diagnose the virus as early as possible, to monitor and nurse contacts continuously, to analyse
epidemiological and medical reports from patients, and to track the progress of treatment procedures and drugs.
Industry 4.0 technologies, such as Al, 5G-based IoT devices, and other digital technologies, are critical for health,
social, and economic performance in the fight against the coronavirus. These technologies are capable of offering
enhanced digital solutions for addressing difficulties throughout the disaster14-17 and alleviating the global health crisis
caused by this disease. 1,7,18,19Al is one of the promising health-care technologies for better understanding and
tackling the COVID-19 situation.

Diabetes Faart Cancer | Newroiogica ‘"_f‘-?f ous
66% SEase 63% Disease Disease
S6% bbN
L - * L 4 ®

Clinical Areas
Figure 1 depicts the major therapeutic domains where Al and machine learning show the most potential.

According to the WHO, there will be 132 million people on the planet on April 4, 2021. 11,12,30 According to
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An ensemble framework-stacking and feature
selection technique for detection of breast cancer

Vikas Chaurasia and Saurabh Pal*

Department of Computer Applications,
VBS Purvanchal University,

Jaunpur, UP, India

Email: chaurasia.vikas@gmail.com
Email: drsaurabhpal@yahoo.co.in
*Corresponding author

Abstract: Breast cancer is the second most common cancer in women
worldwide. The machine learning (ML) method is a modern and accurate
technique that researchers have recently applied to predict and diagnose breast
cancer. In this research article, we developed stack-based ensemble techniques
and feature selection methods for the comprehensive performance of the
algorithm and comparative analysis of breast cancer datasets with reduced
attributes and all attributes, This article uses five-feature selection technique
because it affects the overall performance of the model. After applying feature
selection method, now we have dataset with reduced features as well as all
features, We implemented logistic regression on a dataset with all features and
a dataset with reduced features. Finally, we see that the dataset with reduced
features have got improved accuracy.

Keywords: breast cancer; k-nearest neighbour; KNN: perceptron; stacking;
machine learning: feature selection; algorithm; ensemble techniques; logistic
regression; sub-models.

Reference to this paper should be made as follows: Chaurasia, V. and Pal, S.
(xxxx) ‘An ensemble framework-stacking and feature selection technique
for detection of breast cancer’, Int. J. Medical Engineering and Informatics,
Vol. X, No. Y, pp.XXX—XxX.
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Gelatin Adsorbed Solid Lipid Nanoparticles (SLN)
For Targeted Drug Delivery Of Anti -Inflammatory
Drug
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The purpose of this research was to study the effects of surface modified solid lipid nanoparticle of diclofenac as targeted
and controlled drug delivery system. Diclofenac SLN were developed using glyceryl monostearate by solvent
emulsification diffusion technique followed by sonication and then characterized by particle size analysis, zeta potential,
TEM, drug entrapment efficiency. The in vitro dissolution profile showed that the GSLN were able to sustain the release
of the Diclofenac for considerable period of time (89.04% within 24 hr.). The in vitro data fits to zero order, first order,
Higuchi model, r* value showed the drug release characteristics and mechanism. The paw edema test after i.p
administration showed that GSLN had extended anti-inflammatory effects compared with Diclofenac. The stability study
showed the no alteration in physical appearance, size, shape, drug content and in-vitro drug release after storage at 45C
and 25°C during the 60 day (7, 15, 30, 45, and 60 days). These results suggest that GSLN could be promising target drug
delivery for Diclofenac with an extended pharmacological effect owing to delayed released of parent drug and were stable
at room temperature.

Keywords: Diclofenac: solid lipid nanoparticle: sustain release system: anti-inflammatory: targeted drug delivery.
Abbreviations: SLN, solid lipid nanoparticle: GSLN, gelatin adsorbed solid lipid nanoparticle: PCS, photon correlation

spectroscopy: NSAID, non-steroidal anti-inflammatory drug: GMS, glyceryl monosterate: TEM, transmission electron
micro spectroscopy.

INTRODUCTION

SLN are sub-micron colloidal carriers (50-1000nm) which are composed of physiological lipid, dispersed in water or in
an aqueous surfactant solution. [1] Solid lipid nanoparticles (SLNs) have recently gained significant attention as potential
alternate colloidal drug delivery systems for liposomes and lipid emulsions. The use of solid lipid is an attractive
innovation that is advantageous because the solid matrix of the lipid provides more flexibility in controlling the drug
release and protects the encapsulated ingredients from chemical degradation. [2] The efforts to improve drug effectiveness
have led to developments in drug delivery technology. Targeted drug delivery implies selective and effective localization
of pharmacologically active ingredient at preselected target in therapeutic concentration, while restricting its access to
non-target area, thus maximizing the effectiveness of the drug. [3] SLNs have attracted increasing attention as a potential

I Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 5 | 2022 E
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2 improved tribological activityt
[ Alok K. Singh,” Nivedita Shukla,® Kavita,” Dinesh K. Verma,” Bharat Kumar,”
; K. D. Mandal @ and Rashmi B. Rastogi ®**
Z Nanoporous zine borate (ZB) and 10% lanthanum-doped- porous zinc borate (LZB) were synthesized to
£ explore the role of porosity and doping in zinc borate during lubrication. HR-SEM, TEM, and HR-TEM
p authenticated nanoparous structures. The tribological properties of their blends with paraffin oil (PO)
g were compared by employing ASTM D4172 and ASTM D5183 norms on a four-ball tester. Vanadium
i selenide nanosheets (VSe,l were used to reinforce the structure of LZ8 for further advancement of the
» tribological properties. The superiority of the LZB/VSe; over LZB and VSe, nanosheets could be
3 Ll R L adjudged by tibological data. The porosity and lanthanum doping have yielded commendable
ot castud 14t Johe 2033 tribolegical activity. The VSe: nanosheets have strengthened the LZB matrix. The other constituent
% AT IES oxides of tribafirm from the LZB matrix, based on EDX analysis and XPS studies of the worn surface, ZnO.
1 B S 8.0. La,0y and V,0s have abetted lubrication. The AFM and SEM investigations of wear track
y rsc lifrsc - advances corroborated the tribological results
= 1 Introduction heterostructures.” The lubricating properties of MoS, and
= WSe,-based nanocomposite coatings were studied by Meister
3 Two-dimensional layered nanomaterials, like graphene, and coworkers."* Zhang and associates studied the tribological
= graphitic carbon nitride. molybdenum disulfide, tungsten behavior of ZnSe nanoplates as lubricant additives.” The
disulfide, and metal-organic frameworks, have numerous lubricating behavior of MoSe; hollow nanospheres, nano-
research applications because of a large specific surface area flowers, and MoSe, hybrids with other nanomaterials was
and weak physical interactions (van der Waals type) existing studied in detail.'"” Zhang and collaborators have shown the
= amongst the adjacent layers.’ * These weak interactions furnish  tribological applications of the composite of a copper matrix
e

outstanding thermal, mechanical, optical, and electrical prop-
erties to such nanomaterials.' Consequently, their applications
have been fully admitted in diverse fields, like catalysis, sensors,
photonies, water splitting, energy-storing, hydrogen evolution,
and electronics.’

Furthermore, for the sustainability of the machine and
endurability of its components, 2D nanomaterials have been
frequently used as wear and friction-reducing additives to the
base lubricating oil.' *** Recently, the tribological properties of
some metal selenides such as MoSe,, WSe,;, NbSe; and mono-
selenide ZnSe, have been investigated.”* Zhao er al investi-
gated macroscale superlubricity of  MoS,/MoSe,
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reinforced with Ni/NbSe,.'" Ultrasound-assisted preparation of
NbSe. micro/nanoparticles and hybrid material was achieved by
Qu and coworkers." They tested them for sliding electrical
contact as a solid lubricant. The tribological properties of
hexagonal NbSe, nanoplates were examined by Sun et al.™ Cao
and his associates studied the tribological behavior of the
tower-like structure of WSe, ultrathin nanosheets as an additive
to paraffin oil." Besides the above selenides, VSe, also holds
a layered hexagonal lamellar structure and is well known mainly
for hydrogen evolution reactions.™* Li and coworkers tested
VSe, nanosheets for ultrafast fiber lasers.” Investigations on
VSe, nanosheets for the storage of alkali metal ions were con-
ducted by Ming et al.™ and Yang et al.** The nanocomposite of
VSe, with graphene was used as anode for Li-ion batteries by
Wang et al.,** and as cathode material for an aqueous zinc-ion
battery by Narayanasamya et al** Ghobadi and associates™
investigated the catalytic properties of VSe,. NbSe,, VSe; being
congeners, VSe, is expected to be a potential lubricant additive
like NbSe,; however, to the best of our knowledge, the tribo-
logical properties of VSe, have not been explored.
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ABSTRACT

The novel polymer composite of polyvinyl aleohol (FVA), polyol(PO) and graphene oxide (GO) was ased 10
prepare the PYA/PO and GO/PVAPO with differemt weight percents of GO (0.5 and 1% denoted as (05 wi%s)
GOMVAPO snd (1 wi%)GO/PVA/PO, respectively) through solwiion casting blend technique. The structur.
n i : e-properdes of all ssed films were confinmed by scanning electron microscope (SEM), Transmission £lectron
Microscope (TEM), X-ray powder diffraction (XRD), themogravimetric analysts (TGA) and mechanical prop-
eriies. The SEM results exhibited the uniform and homogeneous dispension of GO in the PVA/PO blend matrix

The TEM and XRL analysis confimed the structure and exioliation of GO heets, respectively. Thermat
stabulity saggested that (0.5 wi%)GO/PYA/PO and (1 with) GO/PVA/PO films are mone stable than PVA/PO. The
temile strength of (0.5 wWi)GO/PVA/PO and (1 wis)GO/PVA/PO films reached - 270.5% and 1349.6%,
respectively, which are higher than thar of the PYA,/PO film. The decrease in the water atsorption (WA) of GO/

VARG was found from 1105 10 38.4%. The physico-mechanical properties of used films mrihﬂ that the

b tefrared epectml atalysis

prepancd GO PYA/PO blend composite films can be applied in food packaging aras.

Introduction
Recently, plastics based packaging materials used by humans
seserated health and eavisonmental issues due to its nondegradable,
bazards and global warming [1] behaviour. Therefore; nowadays, sci
enfists focunsed on natural/synthetic biopolymers as alternative mate-
iais to plastics because such materials are biodegradable, renewable
wd abundant [ ]. Also, the benefits of such biopolymers include the
pot=utial to create 2 sustainable industiy as well as enhancement in
various propedties such as durability, flexibility, high gloss, darity, and
tensile stength. The biopolymers obtained from Vegetable oils (VOs)
made amention for industry by its physical, chemical and theimal
| ¥Os such as linseed oil (LO) with 22% oleic acid, 14%
linoleic acid and 44% linelenic acid is used for synthesis of palyol (PO).
PO is very useful in paints and coatings. But, the application of PO in
packaging area has some limits because it cannot form free standing
films. So, PO is blended with other polymers, such as polyvinyl alcohal
(PVAL to produce free-standing films. PVA, a water-soluble synthetic
bopolymer, prepared from polyvinyl acetate [2] is very useful in in-
dustry such as coatings, adhesives, fibres [ '], textile and oil chemicals
due t© is non-toxicity (4], biccompatibility and biodegradabilicy

propesties |

tomvspanding author

il address (M. Yadav)

behaviour, PVA showed high mechanical [ ] due to presence of
hiydrogen bonding between its polymeric chains; while its processabiliry
and toughness behaviour is poor. The poor toughness behavious of PVA
is controlled by blending with some elastomer [ 7] Literatures [+ 1 4]
revealed that the use of nanofillets like carbon nanotubes [1°), clay
[15), silica [17] and graphene [12] had verified to be affective in
numerous methods to increase the thermal, mechanical and electrical
properties of polymers. The GO (namely functionalised graphene) [| /],
obtained by Hummers' method, is an impressive smart matevial [ ]
Due to having numercus oxygen groups {2 1] such as C=0, -COOH,-OH,
and -O-, on GO surface, it is easily dissolved in water and organies sol
vents [ °). Therefore, GO can be applied in many arens [ 7-06). GO
based PVA films are very useful in packaging [, '] and coating area
[77]. The graphene/PVA composite films can be used for gas baries
{ ). Recently, Mehmood et al. {:0] found that graphene PVA bucky
paper is very applicable for strain sensing. The multi fillers with PVA has
also been used by many researchers [ |, ']. However, the three
component based composite of GO, PVA and PO is unique and the effect
of GO on thermal and mechanical properties for PVA/PO blead is not
reported yet. :

In this study, GO-reinforced PVA/PO composite films is prepared by
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Psychbsocial Challenges Faced by Students During
Covid-19 Pandemic

Dr. Janhvi Srivastava
Asst, Profe_ssor

ABSTRACT

Background. Psychosocial problems refer to the difficulties faced by adolescents in different
areas of personal and social functioning and psychological functioning during COVID-19
Pandemic. Therefore, this study was conducted to identi ty psychosocial problems among
Board Appearing Students of Jaunpur district in

Indha

Methods. Non probability convenient sampling technique was used for selecting respondents
PSC-Y Questionnaire was used for data collection. In this scaleRehability coefficient of the Y-
PSC was 0.808. Data collection was done in 2021. Descriptive statistics were used to analyze

the data.

Results. The findings of this study shows that 39 percent of High School and 44 percent
mtermediate adolescents had psychosocial problems While categonzing psvchosocial
problems, the adolescents had internalizing problems (40%). attention deficit hyperacuve

disorder (ADHD) (54%), and externalizing problems (20%).

Conclusion. 1t 1s concluded that psychosocial problems (1.e.. intemalizing problems, ADHD.
and externalizing problems) were prevalent among Indian school adolescents. This study
recommended that school authority. health professionals. and other professional related to child
health and mental health should play an important role for the prevention and earlier recognition

of and intervention for psychosocial problems and should seriously take cdre of all School going
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Structural, thermal and optical properties of magnesium ion conducting
biopolymer electrolytes for supercapacitor applications

Mohd Sadiq [}, S.K. Chaurasia®Binjani Kr Singh ?, Raghvendra Pandey?, Hari Shankar Yadav?,
M.M. Hasan hr?, P.K. Singh 9, M. Zulfequar €, Javid Ali ©*
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ARTICLE INFO ABSTRACT

Article history:

Received 23 September 2020
Accepted 27 October 2020
Available online xxxx

This paper reports the physical properties of magnesium ion (Mg®*) conducting biopolymer electrolyte
films of cellulose acetate (CA)+xwt.% Mg(ClO,), containing different amounts of magnesium salt
{x =10, 20, 30, 40 and 50 wt%) which have been prepared by the solution cast technique, The prepared
biopolymer films were characterised by XRD, FTIR, D5SC and UV-vis spectroscopy. The structural analysis
carried out by X-ray diffraction (XRD) study confirms the structural changes & decrease in the degree of
crystallinity of the host biopolymer matrix CA upen incorporation of magnesium salts Mg(Cl04)z. And
this effect is more pronounced at higher loading. The DSC thermograms of the electrolyte films showed
Structural analysis that the glass transition temperature (T,) increases with the increase of salt content in it!e biopolymer CA
Mg(C104), matrix which is attributed to the restriction in the mobility of the polymeric chains. This hindrance was
cA caused by the high density constituent ions of dopant salt. Fourier transform infrared (FTIR) spectroscopic
study confirms the complexation between the cations of the dopant salt (Mg?*) and ester group (i.e.
C =0) of the biopolymer chain owing to Lewis acid-base interactions. The UV-visible spectroscopic anal-
ysis demonstreted that optical absorption edge as well as direct & indirect optical band gap decreases
with the incease of the concentration of dopant magnesium salt.

© 2020 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the National Conference on
Functional Materials: Emerging Technologies and Applications in Materials Science.

Keywords:
Biopolymer elecrolytes
Thermal properties

1. Introduction

lon conducting polymers or polymer electrolytes are the essen-
tial component for many solid-state electrochemical devices like
rechargeable batteries, supercapacitors, fuel cells, solar cells, etc.
These are generally obtained by embedding mobile ionic species
into the soft polymer matrices. The initial important reports on
the ion conduction properties in polymers were documented by
P.V. Wright, 1975 [1] while its technological application demon-
strated by Armand et al, 1979 [2]. Earlier most of the studies
was manily focused on the synthetic polymers based electrolyte
systems which employed in the development of many high energy
density energy conversion and storage devices [3-5]. Nowadays,

sity, New Delhi 110025, India.
E-mail address: javi_reslab@rediffmail .com (}. Ali).

U 10!
2214-7853(® 2020 Elsevier Ltd. All rights reserved.

due to the environment awareness and use of clean energy tech-
nologies in furure landscape, natural polymers are being taken as
advantage over synthetic polymers [6]. A lots of outstanding prop-
erties of biopolymers such as high thermal stability, good mechan-
ical stability, enhanced ionic conductivity and wider
electrochemical stability window makes them suitable candiadates
for their application in many solid-state electrochemical devies [7-
9]. Recently, a lots of biopolymer electrolyte systems based on var-
ious host matrices like cellulose acetate (CA) [10]. potato starch
[11], starch [12], agarose [13], seaweeds [14], geletin [15], chitosan
|16] are utilised as an active component in many clean energy gen-
eration and storage technologies for the sustainable development.
The natural cellulose acetate (CA) based biopolymers have many
advantages over others like excellent film formation ability, low
cost, biocompatibility, non-toxic nature and biodegradability etc.
[17]). However, the biopolymer CA is semi-crystalline in nature
and it has some limitations like highly crystalline nature and low

Selection and peer-review under responsibility of the scientific committee of the National Conference on Functional Materials: Emerging Technologies and Applications in

Materials Science.
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Recent advances on magnetoelectric coupling in BiFeOs: Technological
achievements and challenges

Manish Kum g rA 5y O P
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mar?, Mohit Sahni¢, Puneet Negi ¢, Hemant Singh®,

ARTICLE INFO ABSTRACT
Articte history: The control on magnetization via applied electric field is the centre of attention in multiferroic materials
Received 30 August 2020 for the achievement of technological device applications, The bismuth ferrite (BiFeO,) is best multiferroic

Accepted 22 October 2020

; 4 material which has the ferroelectric as well as weak magnetic nature simultaneously in the single phase
Available online xxxx

near the room temperature. There are many unsolved problems in the path of the actual device applica-
tions of multiferroic BiFeO; (BFO) due to the transformation of several scientific progresses into technical
innovations. So, there is a need to solve these complications via focused research movements, which may
convert this useful material into actual device applications. This review article is mainly concentrated on
look over the recent advances on technological achievements and challenges in BFO via the magnetoelec-
tric coupling and presents the latest devices achievements.

© 2020 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the National Conference on

Keywords:

Multiferroics
Magnetoelectric coupling
Ferroelectricity
Magnetism

Spintronics

Functional Materials: Emerging Technologies and Applications in Materials Science.

1. Introduction

Multiferroics are special class of solid state compounds which
exhibit simultaneous coexistence of two or more ferroic orders
i.e. ferroelectricity, ferromagnetism and ferroelasticity [1]. These
compounds attract a lot of interest especially due to its magneto-
electric (ME) effect that offers strong interaction between electric
and magnetic order parameters |2]. Specifically, ME effect in mul-
tiferroics induced electric polarization on applying magnetic field
(direct ME effect) or vice versa ie. induction of magnetization by
applying electric field (inverse ME effect). Another important
parameter of ME effect is magnetoelectric voltage coefficient
(et = 8E/3H), used in designing numerous applications based on
multiferroics. Fig. 1 exhibits the connection between magneto-
electrics and multiferroics with all probable coupling in multifer-
roics [3,4].

In 1961, ME effect was experimentally observed in single-phase
multiferroic Cr,0s. In sequence of study on Cr, 04, there were found

* Corresponding author.
E-mail address: satimt8311956@gmail. com (P.C. Sati).

https:/fdoi.org 10.1016/jmatpr 2020,10.685
2214-7853/% 2020 Elsevier Ltd. All rights reserved.

numerous other ME materials. In past decade, many studies have
focused on single-phase multiferroic materials such as Cra0s,
LiCoPO4, TbPO4, YIG, BiFeOs, BiMnOy, YMnO;, and BaMnF, [5].
Out of these materials, BFO is only known single-phase multifer-
roic which shows linear ME effect at room temperature. It pos-
sesses distorted rhombohedral perovskite (space group R3c)
structure with relatively high antiferromagnetic (AFM) and ferro-
electric transition temperature at 643 K and 1100 K, respectively
[6]. The magnetic structure of BFO is such that the Fe moment is
arranged in G type AFM ordering along pseudocubic direction
[111] leading to uncompensated cycloid spin structure of 62 nm
length that inhibit ME coupling in BFO [7]. The recovery of ME cou-
pling can be achieved by destroying cycloid spin structure of BFO
by using chemical doping and strong magnetic field [8]. Since it
is difficult to find strong ME coupling in none of single phase mul-
tiferroics, therefore, composite multiferroics become more promi-
nent, which offers potential applications with desired properties
that are lacking in single phase multiferroics [9]. In 1970, most of
the studies were focused on composite multiferroic that were con-
sisted of ferroelectric and ferromagnetic phases [ 10]. However the
presence of defects, impurities, leakage current and micro-cracks

Selection and peer-review under responsibility of the scientific committee of the National Conference on Functional Materials: Emerging Technologies and Applications in
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Dielectric properties and ac conductivity behavior of rGO incorporated
PVP-PVA blended polymer nanocomposites films
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ARTICEE 1MNFOQ ABSTRACT

Article history:

Received 29 August 2020

Received in revised form 2 November 2020
Accepted 5 November 2020

Available online xxxx

We have reported dielectric and ac conductivity investigations on reduced grapheme oxide (rGO) incor-
porated PVP-PVA blend polymer nanocomposite films (BPNC) prepared via standard solution casting
technique, The dielectric properties and ac conductivity have been explored using the complex electro-
chemical impedance technique that has been studied at room temperatures. The frequency-dependent
dielectric constant (') is maximum at low frequencies region which value increases with increasing
rGO concentration, while at higher frequency region their value decreases with increasing frequency
for all BPNC films. The appearance of the loss tangent (tand) peaks at specific frequency suggested the
existence of recline dipoles which has been found to shift towards high frequency side with increasing
weight ratios of rGO in all the BPNC films, The fluctation of a.c conductivity behavior as a function of fre-
quency follow Jonscher Power-law model. The a.c. conductivity shows an increasing trend with an
increase in the doping concentration of GO. The electrical modulus has been examined for supporting
the complex permittivity part. The relaxation peaks occur in electric modulus (M") indicates the presence
of orientation dipoles in the blend polymer nanocomposites, which support the fast ion conduction.

© 2020 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the National Conference on
Functional Materials: Emerging Technologies and Applications in Materials Science.

Keywords:

Polymer nanocomposite
Dielectric properties
Electric modulus

AC conductivity

Energy storage

1. Introduction integrity along with better electrode-electrolyte contacts for appli-

cation in battery and supercapacitor {4,5]. Recently, the method of

The development of energy storage materials has been the focus
of current research interest due to its broad application ranges
such as battery, solar cell, chemical sensors, and supercapacitors
[1-3]. The electrolyte is an very crucial part of an electrochemical
energy storage devices and plays a very important role in ion
migration between the electrodes. Polymer-based electrolytes
have gained much attention because of its lightweight, low cost,
and mechanical flexibility. As polymers are insulators, so they need
to be made conducive for their utilization in solid-state electro-
chemical devices by incorporating additives. A lot of research work
has been focussed on the development of new polymer electrolytes
which provides high ambient conductivity and good mechanical

* Corresponding author.
E-mail address: javi_reslab@rediffmail.com (J. Ali).

https:/fdol.org/10.1016f.matpr.2020.11.169
2214-7853/0 2020 Elsevier Ltd. All rights reserved.

polymer blending showed the admirable property as compared to
specific single polymer because of combined properties of the indi-
vidual. This is one of the easy and versatile approach to fabricate
flexible polymer electrolyte membranes with desirable properties.
The polyvinyl pyrrolidone (PVP) (CsHoON)n based blend polymer
electrolytes are highly considerable due to its amorphous nature,
non-toxic nature, and can make a complex with other polymers,
and metal salt cations. The presence of highly amorphous phase
witin the matrix supports the faster ionic movement compared
to other semicrystalline polymers and used as active materials in
numerous potential applications [6-8]. This makes polymer PVP
superior over the other semi-crystalline polymers. The presence
of carbony! group (C = 0) in the PVP side chain enables the forma-
tion of complexes with the variety of inorganic salts which leads to
mobility in the electrolyte systems. Another attractive candidate

Selection and peer-review under responsibility of the scientific committee of the National Conference on Functional Materials: Emerging Technologies and Applications in
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Screening and Optimization of Zinc Removal Potential in Pseudomonas
aeruginosa-HMR1 and its Plant Growth-Promoting Attributes
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hek K. Srivastava® -
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Abstract

The soil samples of old Zawar mine sites were sandy texture, basic, electric conductivity range from 16 to 59 dSm™" with a
high content of heavy metals of Zn, Pb, Cd, and Fe, indicating poor soil-health, Two bacterial isolates Pseundomonas aerugi-
nosa HMR1 and P. aeruginosa HMR 16 (GenBank-accession-number KJ 191700 and KU174205, respectively), differed in
the Phylogenetic tree based on 16S-rDNA sequences. HMR1 isolate showed the high potential of Plant growth-promoting
attributes like IAA, Phosphate-solubilization, Exopolysaccharide production, and Proline activities at high concentration of
Zn augmented nutrient media after 24 h, followed by HMR 1 + HMR16 and HMR 16. Both isolates were survived at 100 ppm
Zn (w/v) concentration, followed by Pb., Cd. and Fe. Linear Ry value from Langmuir and Freundlich isotherms revealed that
the suitable condition of Zn adsorption by HMR 1 was at pHS with 40°C. The value of 2 from pseudo-second-order kinetics

and Transmission-Electron-Microscopic analysis confirmed Zn adsorption by HMR1.

Keywords Pseudomonas aeruginosa - Plant growth-promoting attributes - Zn-adsorption - Langmuir and Freundlich
isotherms Kinetics - First and second-order kinetics - Transmission-Electron-Microscope - Phylogenetic analysis

Heavy metal pollution is mainly a consequence of the speedy
growth of industrialization, intensive use of the chemical in
agriculture, mining (E1-Meihy et al. 2019), fly ash depos-
its (Pandey 2020) including geogenic sources (Paul et al.
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2020a). Toxic metals act as a brutal factor for the entire
ecosystem, soil health, and human health via contaminating
agricultral products (Wuana and Okieimen 201 1; Dwivedi
et al. 2013; Bolan et al. 2014). The extraction of economi-
cally valuable minerals for the development of human beings
creates pressure on mining activity. Simultaneously, targeted
minerals, other toxic heavy metals (THM) are emerging on
the land surface (El-Baz et al. 2015; El-Meihy et al. 2019).
The agency for toxic substance and disease registry listed
the priority of hazardous compounds in the year 2019 and
reported that arsenic is at first number followed by lead.
while cadmium, cobalt, and zinc were at 7. 51, and 75 num-
bers respectively (Glick 2015). Mitigation of THM trom soil
has gain attention across the globe, and the mechanism for
its removal is based on physical, chemical, and biological
processes (Pandey and Singh 2019; Upadhyay et al. 2021).
An eco-friendly and sustainable approach is a promis-
ing remarkable tract to the mitigation of THM mediated
by microbes (Gupta and Diwan 2017; Kour et al. 2019).
Microbes mediated THM removal has a distinguished mech-
anism like extracellular accumulation/precipitation, cell sur-
face adsorption, and intracellular accumulation (Singh et al.
2011: Singh and Srivastava et al. 2016; Paul et al. 2020b).
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Abstract

The ultrasonic properties of the hexagonal BC;N superhard material were studied at
temperature-dependent following the interaction potential model. Higher-order elastic
constants are used for the determination of other ultrasonic parameters. The temperature
variation of the ultrasonic velocities is evaluated along with different angles with z-axis
(unique axis) of the crystal using the second-order elastic constants temperature variation of
the thermal relaxation time, and Debye average velocities are also calculated along with the
same orientation. The temperature dependency of the acoustic properties is discussed in
correlation with elastic, thermal, and mechanical properties. It has been found that thermal
conductivity and thermal energy density are the main contributors to the behavior of
ultrasonic attenuation as a function of temperature. The responsible cause of attenuation is
phonon-phonon interaction. Mechanical properties of BC,N superhard material at
temperature 400K are better than at other temperatures because, at this temperature, it has
low ultrasonic attenuation. Superhard material BC,N has many industrial and engineering
applications.

Keywords: Superhard material; Thermal conductivity; Elastic properties; Ultrasonic

properties.
© 2022 JSR Publications. ISSN: 2070-0237 (Print); 2070-0245 (Online). All rights reserved.
doi: http://dx.doi.org/10.3329/jsr.v14i1.55038 J. Sci. Res. 14 (1), 229-242 (2022)

1. Introduction

Over the past few decades, B-C-N compounds were attracted important attention due to
their predictable intermediates [1-3] or better properties than carbon and boron nitrides [4-
6]. Super materials can provide special performance in a wide variety of applications. In
particular, a covalent insulator with simple electronic and lattice structures for Diamond
has long been known as one of the hardest [7] and highest thermometer conductive
materials [8,9]. Consequently, discovering superhard thermometer conductive materials
with desirable properties is a recurring subject in condensed matter physics and materials
science. BC,N has attracted widespread attention because it is expected to be thermally

* Corresponding author: naveenchaurasia90@gmail.com
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Impact of ionic liquid incorporation on ionic
transport and dielectric properties of PEO-
lithium salt-based quasi-solid-state
electrolytes: role of ion-pairing
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Abstract

The present paper reports the preparation and characterization of ionic
liquid immobilized quasi-solid-state electrolytes (QS-SEs) “PEO-LiPFg-
ionic liquid (IL)” with polymer PEO, dopant salt (LiPFg) and ionic liquid,
BMIMPFg having common anion (). AC impedance and Raman
spectroscopic measurements showed that ionic conductivity (o) of QS-
SEs increases with IL-content and partly controlled by number of free
mobile ions and their mobility/polymeric chain flexibility. Differential
scanning calorimetry (DSC) results showed that melting temperature
(Tm), glass transition temperature (Tg) and degree of crystallinity (X;) of
QS-SEs decreases with IL-content due to the plasticization effect of
added IL(BMIMPFg). Furthermore, the composition-dependent
conductivity data with IL-concentration is discussed in terms of
increasing amorphicity (or deceasing crystallinity) as well as ion-
polymer and ion-ion interactions. lon dynamics of QS-SEs is examined
r by converting the impedance data into different ionic

https://doi.org/10.3329/jsr.v14i1.5503 |
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Dynamics of some new solutions to the coupled DSW
equations traveling horizontally on the seabed
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The system of (1 + 1)-coupled Drinfel'd-Sokolov-Wilson equations describes the surface gravity waves
travelling horizontally on the seabed. The objective of the present research is to construct a new variety
of analyrical solutions for the system. The invariants are derived with the aid of Killing form by using
the optimal algebra classification via Lie symmetry approach. The invariant solutions involve time, space
variables, and arbitrary constants. Imposing adequate constraints on arbitrary constants, solutions are
represented graphically to make them more applicable in designing sea models. The behavior of solutions
shows asymptotic, bell-shaped, bright and dark soliton, bright soliton, parabolic, bright and kink, kink,
and periodic nature. The constructed results are novel as the reported results [26,28,29,30,33,38,42,49]
can be deduced from the results derived in this study. The remaining solutions derived in this study, are
absolurely different from the earlier findings. In this study, the physical character of analytical solutions
of the system could aid coastal engineers in creating models of beaches and ports.

Keywords:

Coupled Drinfel'd-Sokolov-Wilson medel
Invariants

Killing form

Optimal sub algebra

Lie symmetry reductions

© 2022 Shanghai Jiaotong University. Published by Elsevier B.V.
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1. Introduction
1.1. Scope

In the physical sciences, nonlinear partial differential equa-
tions (NPDEs) are frequently employed to describe complicated
processes. Thus, the problems/models arising in ocean science [1-
23], oceanography [24], mathematical physics [25], complex fluid
flows [26.27], plasma physics [28], electromagnetic theory, fluid
dynamics [29,30], nuclear physics, chemical physics, to name a
few [31-69] are not easily solvable and finding their analyti-
cal solutions is critical. Reviewing the existing literature [25-50],
the authors are motivated to solve the following (1 + 1)-coupled
Drinfel'd-Sokolov-Wilson equations (CDSWES) system analytically.
The system is governed by

U +aviy =0,
Ve + blhox +cltty +drrug =0, nm

where a, b, ¢ and d are non-zero parameters, x, t are space and
time variables, respectively, while u and v depict the components

* Corresponding author.
E-mail addresses: rsoniraj2@gmail.com (R Kumar), rsverma747@gmail.com (RS.
Verma).

https:/{doi.org/10.1016/j joes.2022.04.015

of nonlinear surface gravity waves travelling horizontally on the
seabed.

Gravity waves are formed in a fluid medium or at the interface
of two media when gravity or buoyancy trying to restore equilib-
rium. The contact between the atrmosphere and the ocean, which
causes wind waves, is an example of such an interaction. In deeper
water, a long water wave moves faster. In deeper water, gravity
waves have a faster phase speed than in shallow water. Shallow
water waves (SWW) are helpful to classify the marine environ-
ment, investigate ocean dynamics, and model equatorial tsunami
waves. During their propagation, SWW are influenced by the ocean
floor, causing the orbital motion of water to be disrupted. As a re-
sult, they may cause underwater earthquakes, and unimaginable
damage to the coastal ecology. On the other hands. the heights.
wave lengths, and rime durations of gravity waves frequently vary
as they advance in different directions [1]. Gravity waves in shal-
low water are dispersion (water waves) and non-dispersive as the
depth is substantially smaller than the wavelength. Nonlinear in-
teractions between triads of wave components with frequencies
() and vector wave numbers (k) satisfying following conditions
which affect ocean surface gravity waves [2].

|l £ @y £ an| =dw,
|ky £k k3| = 8k. (2)

2468-0133f© 2022 Shanghai Jiaotong University. Published by Elsevier BV. This is an open access article under the CC BY-NC-ND license

(hrep://creativecommons.org/licenses/by-nc-nd/4.0/)
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This work is devoted to get a new family of analytical solutions of the (2+1)-coupled dispersive long wave
equations propagating in an infinitely long channel with constant depth, and can be observed in an open
sea or in wide channels. The solutions are obtained by using the invariance property of the similarity
transformations method via one-parameter Lie group theory. The repeated use of the similarity trans-
formations method can transform the system of PDEs into system of ODEs. Under adequate restrictions,

2010 MSC: the reduced system of ODEs is solved. Numerical simulation is performed to describe the solutions ina
35A22 physically meaningful way. The profiles of the solutions are simulated by taking an appropriate choice of
35B06 functions and constants involved therein. In each animation, a frame for dominated behavior is captured.
35005 They exhibit elastic multisolitons, single soliton, doubly salitons, stationary, kink and parabolic nature.
35008 The results are significant since these have confirmed some of the established results of S. Kumar et al.
datay (2020) and K. Sharma er al. (2020). Some of their solutions can be deduced from the results derived in
5+ this work. Other results in the existing literature are different from those in this work.
2;::;:5'“ long ave ot © 2021 Shanghai Jiaotong University. Published by Elsevier BV.
HATALTS This is an open access article under the CC BY-NC-ND license
Lie-group (http:/fcreativecommons.org/licenses/by-nc-nd/4.0f)

Similarity solutions

1. Introduction
1.1. Aims, scope and origin of the problem

It is worth remembering that nonlinear partial differential
equations (NPDEs) have stirred up researchers’ interest because
NPDEs are used to govern a number of complex phenomena in ap-
plied and marhemarical physics, which include ocean science [1-
4], heat flow in nano-fluids flows [5-14], magnetohydrodynamics
[15-21], plasma physics, fluid dynamics [22-31], biomedical engi-
neering [32], oceanography [33.34], and cosmology etc.

In this research, analytical solutions of the following form of the
system of (2+1)-coupled dispersive long wave equations (DLWEs)
are obtained, which is governed by

Uye + P + Uylly + it =0,
Ie 4+t +h e +uhy + Uy = 0. n

One of the nonlinear evolution equations (NEEs) is the DLWE sys-
tem. Inverse spectral transform (IST) in two spatial dimensions

* Corresponding author.
E-mail addresses: rsoniraj2@gmail.com (R. Kumar), rsverma747 @gmail.com (RS.
Verma), atulke23@gmail.com (AK Tiwari).
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2468-0133© 2021 Shanghai Jiaotong University. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(htep:jfcreativecommons.org/ licenses/by-nc-nd/4.0/)

successfully solves NEEs [35]. The deviation height of the surface
water wave transmitting along the x-axis is h in this system [35].
with u being the horizontal wave velocity. System (1) represents
dispersive water waves transmitting in an infinitely long channels
with constant depth. These equations can be observed in open seas
or in wide channels [36,37].

Besides above, it is important to mention here that external
and internal impulsive disturbances in an open ocean causes a
wave motion. In such a motion, a water column from bottom to
water surface propagates in the direction of wave motion. These
waves are the result of interaction between resonance and shear-
ing forces which occur in oceans due to the action of wind in
water. Its impact can be observed on the water surface [4]. Such
surface waves usually have a very longer wavelength than that of
the depth of the propagating ocean basis. One can call them as
long water waves. If depth-averaged approximations [33] of Navier-
Stokes equation (NSEs) is performed, then NSEs are termed as shal-
low water wave equations (SWWEs). Long water waves are an ap-
proximation of the Boussinesq type and such equations are sta-
ble with respect to short perturbations [38]. The long water wave
travels faster in the deep water. Gravity waves have a faster phase
speed in deeper water than they do in shallower water. Such waves
usually have differences in heights, wave lengths and time dura-
tions advancing in different directions [35].
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Decision Threshold Based Hybrid FSO-RF Model
Performance Evaluation under Scintillation and

Misalignment Aperture Effect

‘Decpak Kumar Singh.’B B Tiwan
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Absrrace: A novel hydrid Free Space { od which s based on the single

eemsion thyeshold feedback bit switching technique. The FSO and proposed hybrid FSO-RF links performance are investigated -

under stroang turbukence and misalignment aperture emror i terms of the average symbol error rate (ASER ) and outage probability

The FSO-RF ik i preforred in this work over the normal FSO hink due 10 case in switching among the link established with the
help af decwsion tweshold during faiture of FSO link. In this proposed hybrid model, Gamma-Gamma distnbution is considered
& frec-space optical wrbukence channel and Nokagarm-m model 15 for RF link. The amalytical expressions for the outage
probability and ASER have been derived for various Iatensity Modulation - M-phase shift keying (PSK) schemes. A performance
SNTparaive study s reported for FSO bnk and hybrid FSO-RF link. The obtamed resull indicates the enhanced system
periormaice with the hybrid model whereas the obiained results are validated through Monte-Carlo simulations and results are
found in good agreement

Index Terms - Average Syimbel Lrror Rate (ASER), Decision Threshold, Free-Space Optical (FSO) Communication,
Misaligoment Ervor.

I, INTRODUCTION

To muigate v technical challenges like higher bandw wdth services where waeline (fiber copper cablel solutions and last-mile

vapectivity problem Lifticult o deploy and fulfill the requuement of hsgh speed and large bandwidih applications. Ot ical
Wirehess Communication (OWC) is the most suited [1). OWC systems (indoor and outdoor) covering s wide unlicensed spectral
range of 700-10,000 nm has the potential to offer a cost-effective protocol-free link st data rates exceeding 2.5 Gbps per
wavelengih up 1o 5 kim range. OWC s a more sensible solution because of is multiple user-swzed cells, reduced interference, and
improved carmier reuse capabiliies due 1o its intrinsically abrupt boundary 2}, OWC is broadly categorzed mamly in three forms,
Visible Light Communication (VLC) for indoor applications, Ulira- Violet Non-line of sight (UV-NLOS) operating at UV
frequency lor outdoor spplications, and Free Space Optical (FSO) Communication operating above 100 GHz near Infra-red (IR)
frequency range w EM spectrum. In the case of FSO Communication, the transmitter aperture and recerver sperture must be
aligoed, 1 ¢, point to poim communication link, mainly for outdoor applications, so it is 3 shont distance and LOS COmMMUN i ation
Smee the FSO wavelength range is 700 - 1600 nm, so handwidth will be from 100 GHz 10 a few THz 121

Figure | Concept of

FSO communication bas recently gained a gro
fiber. 15O iransmits data in the form of & smalf concal
(1 ED) in the TH2 spectrum. Instead of enclosing the d
A near-mlrared (IR) band. FSO becomes attractive te
expensive FSO addresses applications bke higher
networks, mter-building communcation, backhaul wirg
seeurity, maltary purpose, smaller sie of transmitt
communications. ¢ic FSO communication & also an @
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An Empirical Study on the Impact of the Corporate Social
Responsibility of the Indian Corporate Sectors

Santanu Kumar Das*™, and Manas Pandey!

Vieparimment of Basiness Economics, Faculty of Management Studies, Veer Sohadwr Singh Purvanchal University, India

Abstract India, Ias traditionally been involved in various corporate socially responsible (CSR) activities.
This paper presents an empirical analvsis of CSR activities of some sebected public and private organization
in India. The key objective of this analysis is 1o review the companies’ CSR investment in sustainability,
disclosure, governance, and CSR stakeholders. Tle Hypotheses development explains the positive significant
relatiorship between CSR and firm performance. Then the methodology section explains sample selection
and data source. Using these data, the CSR practices in selected public and private companies are evaluated
based on the Global Reporting Initiative guidelines, and a comparative study of the impact of CSR practices
on companies’ peofitability is condueted, The sudy also focuses on how CSR influsnces these companies’
gross marging, as well as the correlation between environmental concerns and return on investment. The
result of this study are appeopriate for India's present scenario demonsirating that all companies are
conducting CSR operations, but there is a substantial difference in the CSR disclosure practices of the
sebected firms. The private companies in India invests more in CSR but spend less on the environmental
aspecis whereas the public companies invest less in CSR but almost spend iheir entire CSR. expenditure
on the social and environmental aspects.

Keywordst Indian corporate sectors, FMCG companies, corpoeate social resporsibility, management, economics

Received 25 Fehmary 2022, Revised 16 July 2022, Accepied 12 August 2012

I. Introduction

Corporate social responsibility (CSR) 1s business practices that go beyond the requirements
of an organization, its sharcholders, and law to advance societal goals. Traditionally, firms
focus on actions and plans that create competencies, capabilities, and resources with superior
performance. However, CSR has become an imporiant part of the activities of an organization
that influence financial performance (FP) which is a complex and modem technique. Organizations
benefit from engaging in activities that benefit the community (Rani & Sarala, 2013; Schgal &
Mir, 2014; Ris, 2015). CSR has widened the scope of companies’ activities from stockholders
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University, Jmnpur, 1tlar Pradesh, India Email: santanu.dss kumani@gmail.com
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Heavy metal contamination in river water, sediment,

groundwater and human blood, from Kanpur, Uttar

Pradesh, India
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Abstract  Exponential indusiriafization and anthrm-
pogenie activities have resulted i water contismii-
tion by various heavy metals in Kanpur city, India,
Heavy melal poliution. an issue of preat concern, s
ot only aftecting river wates, bul comtamination of
growsdwater i crealing bealth issues and worries.
In the present investigation, blood samples were col-
lected from selected volunteers, water anid sediment
samples from lous sites of rver Gunga and deinking
groendwater sumples (rom 23 Jocations of Kaapur
city, Heavy metals analysis in river water, sediment,
and buman blood, was deae by induetively coupled
plasma optical emission spectioscopy  (JCP-OIS)
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andd wlomic absorption spectroscopy (AAS) wis used
for groundwiter sumples. Human blood showed o
high concentration of anenic (AX) (66,6 40.00 und
76094001 pg L' in males and female subjects,
respectively) and thatliom (T1 (134 £ 0004 and
166400085 e L7 i males and fensabe subjects,
reapectively) with highes concentrations in females
than males, Other beavy metals (Nickle, Beryllium,
Cadminm, Coball, Chropuum, Lithium, Molybde
wi, Lead) were not observed In any of the tested
human Mood samples, However, i groundwater
sampling, bron (Fe), copper (Cul, and ansenic (As)
were detected, one sample had the presence of chro-
mium (Cry, and twe samples showed lesd (Ph) con-
tamination. River water 1Cu (32-128 pg L, Cr
(19725 pg L") ©d (1-89 pg 171, Ph (37-163 g
Lo As (32-153 pg 171), Th (26,75 jsg L") showed
i high level of the Ieavy metals. s compared to refer-
ence vilues of BIS, CPCB (201643, WHO, EPA aml
USEPA. River sediment [Cu (4168-34.470 pg Kg™'),
Cr (4040-145.630 pg Kg™'), Cd (326-5340 jip
Ke~'h Ph (1840-19,350 pg Kz='), As (103-188 pg
Ke™) also showed high concentration when com-
pared tn reference values of USEPA and PASS, River
site 4, with high Cr (725 pg L"), also showed Cr lev-
els (198 pz L' in the groundwater samples, indi-
cating Cr coptamination in groondwater while Pb was
ohserved &t groundwaler samples close to two indus-
trial sites. Drinking water might be the primary expo-
sure pathway for As and T1 to enter the human body.
The sudy recommends periodic monitoring of river

& springe
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University, Varanasi, India, *Department of Neurology, Institute of Medical Science, Banaras Hindu
University, Varanasi, India, *Department of Biotechnology, VBS Purvanchal University, Jaunpur, India,
*Department of Zoology, University of Calcutta, Kolkata, india, *Amrita School of Biotechnology,
Amrita Vishwa Vidyapeetham, Amritapuri, Kerala, india, " Department of Psychology, Faculty of
Social Sciences, Banaras Hindu University, Varanasi, India

With the rollout of the world's largest vaccine drive for SARS-CoV-2 by the
Government of India on January 16 2021, India had targeted to vaccinate its
entire population by the end of 2021. Struggling with vaccine procurement and
production earlier, India overcome these hurdles, but the Indian population still
did not seem to be mobilizing swiftly toward vaccination centers. The severe
second wave has slowed the vaccination pace and was also one of the major
contributing factors to vaccine hesitancy. To understand the nature of vaccine
hesitancy and its underlying factors, we conducted extensive online and
offline surveys in Varanasi and adjoining regions using structured questions.
Most respondents were students (0.633). However, respondents from other
occupations, such as government officials (0.10), have also participated in
the study. Interestingly, most people (0.75) relied on fake news and did not
take COVID-19 seriously. Most importantly, we noticed that a substantial
proportion of respondents (relative frequency 0.151; mean age 24.8 years)
reported that they were still not interested in vaccination. We observed a
significant association between vaccine hesitancy and socioeconomic status
(xz = 3076, p < 0.001). However, we failed to detect any association
between vaccine hesitancy and gender (){2 = 0.007, p > 0.5). People who
have neither been vaccinated nor have ever been infected may become the
medium for spreading the virus and creating new variants, which may lead
to the vaccine-resistant variant. We expect this extensive survey to help the
Government upgrade their vaccination policies for COVID-19 in North India.

KEYWORDS

vaccine hesitancy, SARS-CoV-2, coronavirus, North India, Varanasi
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Abstract

help others use this study for their upcoming research.

Internet or public internetwork has become a vulnerable place nowadays as there are so many threats available for
the novice or careless users because there exist many types of tools and techniques being used by notorious peo-
ple on it to victimize people somehow and gain access to their precious and personal data resulting in sometimes
smaller. However, these victims suffer considerable losses in many instances due to their entrapment in such traps as
hacking, cracking, data diddling, Trojan attacks, web jacking, salami attacks, and phishing. Therefore, despite the web
users and the software and application developer’s continuous effort to make and keep the IT infrastructure safe and
secure using many techniques, including encryption, digital signatures, digital certificates, etc. this paper focuses on
the problem of phishing to detect and predict phishing websites URLs, primary machine learning classifiers and new
ensemble-based techniques are used on 2 distinct datasets. Again on a merged dataset, this study is conducted in 3
phases. First, they include classification using base classifiers, Ensemble classifiers, and then ensemble classifiers are
tested with and without cross-validation. Finally, their performance is analyzed, and the results are presented at last to

Keywords: Phishing, Hacking, Data diddling, Machine learning, Ensemble

Introduction

The use of the internet is proliferating in our lives, and
we are becoming so very dependent on the services pro-
vided online. From online shopping banking to intelligent
home solutions, the working culture of people has also
been affected, and as a result, the number of threats is
also growing at a comparable pace. There exist so many
kinds of threats on these globally operated network plat-
forms. Apart from the well-known terms like hacking,
cracking, web jacking, online terrorist organizations, one
of the prevalent threats is phishing. Phishing is a way of
committing crime online, but unfortunately, the victims
of such attacks are either unaware of these attacks or do
not pay ample attention to them. Such attacks target two

3
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Department of Computer Applications, VBS Purvanchal University, Jaunpur,
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@ Springer Open

types of users, first who are newbies that, means, they are
not aware of the underlying technical aspects of the inter-
net, and the others are those who are careless enough so
they may understand the associated risks, but as they are
careless, they don't even pay attention.

As per the 2020 Phishing Attack Landscape Report
from Great horn (2020 Phishing Attack Landscape 2020),
about 53 percent of cyber security professionals have
stated that they have witnessed a spike in these attacks
during COVID 19 Pandemic, and enterprises are fac-
ing about 1185 phishing attacks every month. It takes
enterprise security teams to spend 1-4 days remediation
a cyber-attack. According to the same report, about 30
percent of cyber security experts, phishing attacks gained
tremendous success during this pandemic (2020 Phishing
Attack Landscape 2020). Their study revealed the num-
ber of phishing emails targeting organizations worldwide
(2020 Phishing Attack Landscape 2020). A large portion

©The Author(s) 2022. Open Access This artice is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction In any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images o

other third party material in this artidle are included in the articie’s Creative Commons licence, unless indicated otherwise In a credit line
1o the material If matenal is not included in the article’s Creative Commons licence and your intended use is not permiitted by satutory
requlation or exceeds the permittad use, you will need to cbiain permission directly from the copyright holder. To view a copy of this
licence, visit hitp//creativecommons.org/licenses/by/4.0/.
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Abstract gt Sl _
Purpose - The study is an attempt to address the concern of education quality in higher
education in the region of eastern Uttar Pradesh in India. The study aims to find ways of
improving teaching skill of higher education teachers. Self-determination theory has been
adapted and teaching:gkill has been, identified as basic psychological need for competence of
teachers. The study further tests how internalized motivation namely work engagement and
self-esteem could be helpful in achieving psychological need for competence among teachers
by proposing a model.

Design/methodology/approach - Study is based on student's feedbaeck so sample
includes higher education teacher and students. The sample was taken from five different
types of leading higher education institutes of the region. The sample consists of 401
respondents from varied discipline and subjects. Structured questionnaires were distributed
among teachers and: their respective students. Analysis includes reliability analysis,
correlation analysis Confirmatory factor analysis (CFA) followed by structural equation
modeling (SEM) to propose the model for establishing the relationships.

Findings ~ The study proposed three hypotheses out of which two were approved. The
finding revealed that S&lf esteem has significant influence on work engagement and teaching
skill, whereas, the work engagement and teaching skill was found negatively related. Teacher
with self-esteem will be engaged and may show better teaching skills, but it is not necessary
that engaging teacher will enhance their skill.

Practical Implications - Study’tévealed that practitioners and policy maker should make
efforts to make teachers feel valued!The policy governing the teachers should have scope of
making teachers feel good about theffiselves, as the finding suggests teachers with self-esteem
will have good teachiig skills. Secblidly excess engagement of teachers' may ‘have adverse
effect on their teaching'skill. R R ‘
Originality/value — The study is thique as it is based on student’s response and most of the
studies available are' based on self-reported measure. There are very limited studies on
teaching skill in Indian context. There are no studies which observes feachiiig skill in ‘the
frame of self-determination theory ahd identifies it as psychological need‘for competence; i !
Keywords: Self-determination theo_}r‘y, Self-esteem, Work engagement, Tédching Skill T

Introduction I 8 iy i" il >l e
This has been established that _f,{iucatlon level of any countey. Seontribuies
significantly in economiciwell being:of the nation. Developing nation-like Indih Has
I o S . - - AT e
shown its acceptance ofithis fact by expanding its higher educa‘f-iqg,.:sylf,{@m:;ﬁ%‘g
Ty Sl et A S N
higher education system 1n India ha§ grown significantly by 400 percerit sirice 200T.
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Procedural justice influencing affective
commitment: mediating role of

organizational trust and job satisfaction
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Avinash D. Pathardikar, Praveen Kumar Mishra and Sangeeta Sahu

Abstract

Purpese - This paper aims to examine the etfect of procedural justice on affective commitinanl, through

ifig megialing of organizalional irust and job salisfaction.

Design/methodology/approach — Dala were collected from 305 executives viorking in eight large
eément arganzations through a standardized questionnaire. Confirmatory factor analyss, structural

vquation medeling and mediation analysis were performed to examme the relationship

Findings - Procedural justice significantly influenced job salisiacton and organizational trust directly

Crganizational trust end job salisfaction are partially mediated by organizational justice and affective

commitment. Interestingly, procedural justice doss not nfluence aliective commitment directly

Originality/value — Procedural justce and aifeciive comantment are crucial 350¢cls of an organizahon

L'mited research has been conducied nking procedura: jusiice, ofgar zatione irusi, job Sals1achon aed

zifeclive commitmenlt. This sludy was conducled in the South Asian country of India. where power-

¢ stance prevails

Keywords [India. Affective commilment, Job salislaction. Mediation. Procedural justice,

Crganizational trust, Procedural justice, Mediation

Paper type Research paper

1. Introduction

Organizational justice and its administration are one of the most fundamental needs of every
organization. It gives a strong foundation for efficient functioning, goal achievement and
developing loyally ameng the employees in an organization (IKaram et al.. 2019). Ideas of
justice have developed in unison with the evolution and growth of society. The focus on
justice has become important to the acdministration of justice in sociely at large. Initially,
organizational justice was focused on organizational outcomes. which were referred to as
distributive justice (Adams, 1965). Later, it was expanded and included procedural justice
(Leventhal, 1980). People seeking proceciural justice look lor consistency, accuracy.
correctness, representativeness. ethics and bias suppression in the workplace (Roberson

and Stewart, 2006).

Procedural juslice is an essential component of business organizations. It ensures fair
norms of procedure such as voice, accuracy and timeliness in the decision-making process
lor employees {Leventhal, 1980; Tyler, 1988). The procedural justice system is valued oy
amployees because it is viewed as a moral imperalive (Folger. 2001) thal serves lhe core
objectives o an organization and indicates that employees are collectively respected in an
organization (De Cremer and Tyler, 2005). Therefore. procedural justice affects employee
well-being. job satisfaction and supervisor trust positively (Colguilt et ar, 2001).
Qrganization's value procedural justice for @ variely of reasons influences organizational
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ORGANIZATIONAL JUSTICE AFFECTING COMMITMENT:
MEDIATION OF JoB SATISFACTION

Pravaan Kumar M'S."T-H."
Dr Av nash D P._;'ha-”i'/r]'

ABSTRACT

The purpose of this study is to analyze the effect of organizational justice on organizationsai
cmmiiment through the mediating influence of job satisfaction. In addition, the study wants to look at two
‘ynes of organizational justice (procedural and distributive) to see how the madel works in a developin
Sountty The study addressed executives at the middle and lower levels of management waorking for
cemen! organizations in the central part of the Indian subcontinent. A total of 305 questionnaires were
#nalyzed The hypotheses were tested using multiple regression analysis. Job salisfaction acted as
TeCiator in the hink between organizational justice and organizational commitment Furthermore, ;o
satisfection fully mediated the association between procedural justice and organizational commitment an:

Tally mediated the relationship between distributive justice and organizational commitment The stud y

= U= i < ]

L

patia
socressed the mediation effect of job satisfaction, which went beyond the simple linsar modeis commgoniy
employed in the existing literature Furthermore, this study extended their modef to 3 devefoping country
context

KEYWORDS Crganizational Justice, Job Satisfaction, Organizational Commitment, India
introduction

Organizations are social systems in which employees are the most valued assets (Mayo, 20158,
in tne age of globalization, an organization cannot thrive without the dedication and hard work of its
employees (Jang, Lee, & Kwon, 2021) Each member of the organization has a critical role to play in
achieving the organizauon's goals and objectives, giving its people a sense of accomplishment ang
motivating them to work harder (Pang & Lu, 2018) As a consequance, they perform better (Swalhi
Zgoull, & Hofaidhllaou, 2017) and work hard to fulfili the organization's goals, which are im Iiciti.
dependent on the solid and strong foundational pillar of organizational justice (Diehl, Richter. & Sarrr)'leck?

2018)
According to the personal outcomes model, organizational justice i '
determining workplace atlitudes (McFarlin & Sweeney, 1992) |t isJa good smtgfam‘grst:: pﬁgciant e
iives (Graso, Camps, Strah, & Brebels, 2020), organizational growth, development, and S
{Lopez-Cabarcos, Pinho, & Vazquez-Rodriguez, 2015), and human wisdom (Imamogqly In 51::’1tlsfactzon
Atakay, 2019) Employees perform better and are more pleased when they are tregteﬁ Rl
workplace (Yu, Lee. Han, & Kim, 2020). On the other hang, unfairly treated employees 2?: Itciglg tl'n ; 2:
atish

Research Scholar. Department of HRD, Veer Bahadur Singh Purvanch

a Unwers:!y Jaunpur Uttar Pradesh India
Sty Jaunpur India

Dean, Faculty of Managemen! Sludies, Veer Bahadur Singh Purvancha Unive

Page No.54


Rectangle

Rectangle


t’ frontiers

in Medical Technology

ORIGINAL RESEARCH
published: 28 March 2022

OPEN ACCESS

Edited by:

Devendra Jain,

Maharana Pratap University of
Agriculture and Technology, India

Reviewed by:

Vishnu P, Tripathi,

Becton Dickinson, United States
Rajesh Kumar Singh,

Guangxi Academy of Agricultural
Science, China

*Correspondence:
Abhishek Kumar Verma
abhishek.211051038@

muj.manipal.edu
Ali Asger Bhojiva
aliasger786in@yahoo.com

fThese authors have contributed
equally to this work

Specialty section:

This article was submitted to
Pharmaceutical Innovation,

a section of the journal
Frontiers in Medical Technology

Received: 29 December 2021
Accepted: 25 February 2022
Published: 28 March 2022

Citation:

Verma AK, Majid A, Hossain MS,
Ahmed SF, Ashid M, Bhaojiya AA,
Upadhyay SK, Vishvakarma NK and
Alam M (2022) ldentification of 1, 2,
4-Triazine and Its Derivatives Against
Lanosterol 14-Demethylase (CYP51)
Property of Candida albicans:
Influence on the Development of New
Antifungal Therapeutic Strategies.
Front. Med. Technol. 4:845322.

doi: 10.3389/fmedt.2022.845322

Frontiers in Medical Technology | www.frontiersin.org 1

Identification of 1, 2, 4-Triazine and
Its Derivatives Against Lanosterol
14-Demethylase (CYP51) Property of
Candida albicans: Influence on the
Development of New Antifungal
Therapeutic Strategies

Sudhir K. Upadhyay?,

' Department of Biosciences, Manipal University, Jaipur, India, * Department of Chermistry, Faculty of Science and Technology,
Mewar University, Chittorgarh, India, 3 Department of Biotechnology and Genetic Engingering, Noakhali Science and
Technology University, Noakhali, Bangladesh, * Department of Science, U.S. Ostwal Science, Arts & Commerce College,
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Naveen Kumar Vishvakarma® and Mud.

This research aims to find out whether the 1, 2, 4-triazine and its derivalives have
antifungal effects and can protect humans from infection with Candida albicans.
Molecular docking and molecular dynamic simulation are widely used in modern drug
design to target a particular protein with a ligand. We are interested in using molecular
docking and molecular dynamics modeling to investigate the interaction between the
derivatives of 1, 2, 4-triazine with enzyme Lanosterol 14-demethylase (CYP51) of
Candida albicans. The inhibition of Candida albicans CYP51 is the main goal of our
research. The 1, 2, 4-triazine and its derivatives have been docked to the CYP51 enzyme,
which is involved in Candida albicans Multidrug Drug Resistance (MDR). Autodock tools
were used to identify the binding affinities of molecules against the target proteins.
Compared to conventional fluconazole, the molecular docking results indicated that each
drug has a high binding affinity for CYP51 proteins and forms unbound interactions
and hydrogen bonds with their active residues and surrounding allosteric residues. The
docking contacts were made using a 10 ns MD simulation with nine molecules. RMSD,
RMSF, hydrogen bonds, and the Rg all confirm these conclusions. In addition, these
compounds were expected to have a favorable pharmacological profile and low toxicity.
The compounds are being offered as scaffolds for the development of new antifungal
drugs and as candidates for future in vitro testing.

Keywords: 1, 2, 4-triazine, Lanosterol 14-demethylase (CYP51), drug resistance, molecular docking, molecular
dynamic simulation
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Root Exudates: Mechanistic Insight
of Plant Growth Promoting
Rhizobacteria for Sustainable Crop
Production
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Agricuftural Sciences, Banaras Hindu University, Varanasi, India, * Department of Biochemistry, Faculty of Science, University
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The breaking silence between the plant roots and microorganisms in the rhizosphere
affects plant growth and physiclogy by impacting biochemical, molecular, nutritional, and
edaphic factors. The components of the root exudates are associated with the microbial
population, notably, plant growth-promoting rhizobacteria (PGPR). The information
accessible to date demonstrates that PGPR is specific to the plant’s roots. However,
inadequate information is accessible for developing bio-inoculation/bio-fertilizers for the
crop in concern, with satisfactory results at the field level. There is a need to explore the
perfect candidate PGPR to meet the need for plant growth and yield. The functions of
PGPR and their chemotaxis mobility toward the plant root are triggered by the cluster of
genes induced by the components of root exudates. Some reports have indicated the
benefit of root exudates in plant growth and productivity, yet a methodical examination
of rhizosecretion and its conseguences in phytoremediation have not been made. In
the light of the afore-mentioned facts, in the present review, the mechanistic insight and
recent updates on the specific PGPR recruitment to improve crop production at the field
level are methodically addressed.

Keywords: chemoattractant, PGPR recruitment, plant-microbes interaction, root-exudate, rhizosphere

INTRODUCTION

According to the World Health Organization (WHO), the foud shortage for sustaining
the human population is on a steep upward trajectory, mainly owing to the quickly
booming human population that is expected to cross the 10 billion mark by 2050 (DESA
UN, 2015). Both WHO and the United Nations have proposed to intensify global food
production by 50% in the near future. The agriculturally important microorganisms
(AIMs) can play a pivotal role in realizing this colossal target considering the fact
that fertile lands are sharply shrinking owing to urbanization and industrialization.
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Abstract: Sugarcane (Saccharum officinarum L.) is one of the world’s highly significant commercial
crops. The amounts of synthetic nitrogen (N3) fertilizer required to grow the sugarcane plant at its
initial growth stages are higher, which increases the production costs and adverse environmental
consequences globally. To combat this issue, sustainable environmental and economic concerns
among researchers are necessary. The endophytic diazotrophs can offer significant amounts of
nitrogen to crops through the biological nitrogen fixation mediated nif gene. The nifH gene is the
most extensively utilized molecular marker in nature for studying N fixing microbiomes. The present
research intended to determine the existence of novel endophytic diazotrophs through culturable and
unculturable bacterial communities (EDBCs). The EDBCs of different tissues (root, stem, and leaf) of
five sugarcane cultivars (Saccharum officinarum L. cv. Badila, S. barberi Jesw.cv Pansahi, S. robustum,
S. spontaneum, and S, sinense Roxb.cv Uba) were isolated and molecularly characterized to evaluate N
fixation ability. The diversity of EDBCs was observed based on nifH gene Illumina MiSeq sequencing
and a culturable approach. In this study, 319766 operational taxonomic units (OTUs) were identified
from 15 samples. The minimum number of OTUs was recorded in leaf tissues of S. robustum and
maximum reads in root tissues of S. spontaneum. These data were assessed to ascertain the structure,
diversity, abundance, and relationship between the microbial community. A total of 40 bacterial
families with 58 genera were detected in different sugarcane species. Bacterial communities exhibited
substantially different alpha and beta diversity. In total, 16 out of 20 genera showed potent N»-fixation
in sugarcane and other crops. According to principal component analysis (PCA) and hierarchical
clustering (Bray-Curtis dis) evaluation of OTUs, bacterial microbiomes associated with root tissues
differed significantly from stem and leaf tissues of sugarcane. Significant differences often were
observed in EDBCs among the sugarcane tissues. We tracked and validated the plethora of individual
phylum strains and assessed their nitrogenase activity with a culture-dependent technique. The
current work illustrated the significant and novel results of many uncharted endophytic microbial

Int. ]. Mol. Sci. 2022, 23, 6242. https:/ /doi.org/10.3390/ijms23116242
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Abstract

Two proinflammatory cytokines, IL17A and IL18, are observed to be elevated in the serum of gout
patients and they play a crucial role in the development and worsening of inflammation, which has
severe effects. In present study, we have combined molecular docking, molecular dynamics studies
and MM-PBSA analysis to study the effectiveness of ethoxy phthalimide pyrazole derivatives (series 3a
to 3e) as potential inhibitors against cytokines IL17A and IL18 as a druggable targets. The binding
energy of the docked series ranges from -13.5 to -10.0 kcal/mol and extensively interacts with the
amino acids in the active pocket of IL17A and IL18. Compound 3e had the lowest binding energy with
IL17A at -12.6 kcal/mol compared to control allopurinol (3.32 kcal/mol). With 1L18, compound 3a
seems to have the lowest binding energy of -9.6 kcal/mol compared to control allopurinol (3.18
keal/mol). In MD simulation studies, compound 3a forms a stable and energetically stabilized complex
with the target protein. Depending on properties of the bound IL17A-3a and IL18-3a complexes was
compared by means of MM-PBSA analysis. These derivatives can be used as a scaffold to develop
promising IL17A and IL18 inhibitors to assess their potential for gouty arthritis and other related
diseases.

Keywords: 1L17; IL18; MD simulation; Molecular docking; chronic arthritis; polymer compounds.
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Abstract

Drought is one of the important abiotic stress factors
that affect crop productivity worldwide. In recent
years, applications of biopolymer chitosan on plants
have received attention due to their biostimulant
activity and ability to elicit a defense response to
stress. The current study investigates the effect of
seed priming and foliar application, or both, under
drought stress in pot experiments. The optimal
concentration of chitosan was determined through
morpho-physiological attributes and carried forward
for seed priming and foliar application under drought

stress in pot experiments for two consecutive years.
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ABSTRACT

Soil salinity is a worldwide concern that decreases plant growth performance in
agricultural fields and contributes to food scarcity. Salt stressors have adverse impacts
on the plant’s ionic, osmotic, and oxidative balance, as well as numerous physiological
functions. Plants have a variety of coping strategies to deal with salt stress, including

osmosensing, osmoregulation, ion-homeostasis, increased antioxidant synthesis, and
https:Ilwww.tandfonline.comfdoi.'fuIIHO.1080I02648725.2022.213195B?scroll=top&needAccess=true&role=tab 1/6
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Abstract

Zinc is a crucial micronutrient required for healthy
plant growth, and a substantial amount of applied
zinc in the soil has get fixed into insoluble forms.
Zinc-solubilizing bacteria (ZSB) have potential
alternates for enhancing the bioavailability of zinc in
soil. The field experiment was carried out to evaluate
the influence of Pantoea agglomerans strain ZTB17,
NCBI accession number: MK773870 with graded
levels of zinc fertilizer on maize. Results indicate that
the application of 100% ZnSO, + ZSB showed higher
grain, stover and biological yield; however, it did not
significantly differ from the treatment of 75% ZnSO,

+ ZSB. These results demonstrated a 25% saving of
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Abstract

Arsenic (As) poses a significant concern to the
environment and human health due to its toxicity
and carcinogenic properties. Arsenic contamination
of water and soil has significantly increased recently
in India and other Asian countries via both man-
made and natural sources. Along with drinking
water, rice intake, which is a key staple meal for a
huge population worldwide, is another common way
to be exposed to arsenic. Arsenic contamination leads
to negative impact on growth and yield of cultivated
crops and also puts the consuming population at risk.
Exploring different methods to effectively reduce As
from water, soil, and rice plants is urgently needed to
maintain the safety of food and a healthy

environment. To ensure food safety and healthy
https://link.springer.com/article/10.1007/s00344-022-10863-3 1727
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Abstract

The rapid expansion of degraded soil puts pressure
on agricultural crop yield while also increasing the
likelihood of food scarcity in the near future at the
global level. The degraded soil does not suit plants
growth owing to the alteration in biogeochemical
cycles of nutrients, soil microbial diversity, soil
organic matter, and increasing concentration of
heavy metals and organic chemicals. Therefore, it is
imperative that a solution should be found for such
emerging issues in order to establish a sustainable
future. In this context, the importance of plant
growth-promoting rhizobacteria (PGPR) for their

ability to reduce plant stress has been recognized. A
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ABSTRACT

Zinc-solubilizing bacteria (Zn-SB) play a crucial role in regulating soil fertility and plant
health by maintaining Zn availability in the rhizosphere. It is uncertain how the Zn-SB
population fluctuates across various cultivation systems since varied land-use patterns

for agricultural aims may affect microbial activity and plant development effectiveness.

The current study aims to examine the Zn-SB potential of various farming systems

using Solanum lycopersicum, Solanum melongena, and Capsicum annuum grown in
hitps://www.tandfonline.com/doi/full/10.1080/02648725.2022.21579497scroll=top&needAccess=true&role=tab 7
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Global agriculture is frequently subjected to stresses from increased salt content, drought, heavy metals, and other factors, which
limit plant growth and production, deteriorate soil health, and constitute a severe danger to global food security. Development of
environmentally acceptable mitigation techniques against stresses and restrictions on the use of chemical fertilizers in agricultural
fields is essential. Therefore, eco-friendly practises must be kept to prevent the detrimental impacts of stress on agricultural
regions. The advanced metabolic machinery needed to handle this issue is not now existent in plants to deal against the
stresses. Research has shown that the key role and mechanisms of arbuscular mycorrhiza fungi (AMF) to enhance plant
nutrient uptake, immobilisation and translocation of heavy metals, and plant growth-promoting attributes may be suitable
agents for plant growth under diversed stressed condition. The successful symbiosis and the functional relationship between
the plant and AMF may build the protective regulatory mechansm against the key challenge in particular stress. AMF’s
compatibility with hyperaccumulator plants has also been supported by studies on gene regulation and theoretical arguments,
In order to address this account, the present review included reducing the impacts of biotic and abiotic stress through AMF,
the mechanisms of AMF to improve the host plant’s capacity to endure stress, and the strategies employed by AM fungus to
support plant survival in stressful conditions.

1. Introduction

Mycorrhiza is the type of fungus which forms mutualistic
relationship with more than 80% plants on earth, Mycor-
rhiza was firstly described by Frank [1] and name derived
from the Greek “mukes” (fungus) and “rhiza” (root). Princi-
pally, mycorrhiza establishes the association with plant
roots. Mycorrhiza has four orders such as Glomerales, Diver-
sisporales, Archaeosporales, and Paraglomerales and consists

of ten families [2]. Mycorrhiza was futher divided into two
broad groups, ie, ectomycorrhiza and endomycorrhiza,
and among them, the most common association is endomy-
corrhiza also called AMF. The AMF principally colonize the
root cortex region of the plant and develops an extramatrical
mycelium that laterally used for mineral nutrients acquisition
(mainly phosphorus) from the soil [3]. The extramatrical
hyphae are the unit of AMF used for nutrient transportation
into the fungus. However, another branch-like structure
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ABSTRACT

The purpose of this research is to leamn how teachers' motivation affects their happiness at
work. Middle school educators in the Greater Accra arca served as the study's subjects. Two
hundred teachers from Accra's Junior High Schools, representing a wide range of
socioeconomic and cultural backgrounds, were used to compile the sample. Teachers were
chosen using a sample method of the respondents’ choosing. Participants' ages vary from 20 to
60 years old, and over half are credentialed educators. The results of the research support the
hypothesis that high levels of intrinsic motivation are associated with high levels of work
satisfaction among educators. But the research finds no statistically significant difference
between the satisfaction levels of intrinsically driven and extrinsically motivated educators.
Lastly, contrary to expectations, there was no evidence to support the prediction that women

would be more driven by external rewards than men. There is a discussion of the study's

ramifications.

Key words: “Motivation, job satisfaction, teachers, Public Health, Work Performance, Public

Sector”

INTRODUCTION

Many teachers have to endure appalling working and living circumstances, despite the fact that
they are a crucial part of any nation's progress. To provide just one example, the majority of
the country's educational institutions, particularly those in rural regions, are dangerously close

to closing their doors. The academic progress of pupils and the level of motivation of
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Abstract

Quality education is crucial for a country's people resources. This involves teaching pupils’
information, skills, and values. The key source and tool are faculty. As engineering and
management colleges have grown in the previous two decades, a demand-supply mismatch has
formed. In this context, faculty recruitment and retention are key. Demand exceeds supply,
causing substantial teacher turnover in recent years. This research explores professor retention
variables. Existing literature has been analysed to discover faculty retention factors. A
questionnaire was devised and evaluated based on these characteristics.

kev words: Leadership, job satistaction, banking sector

Introduction

Organization theory emphasises productivity. Managers use resources cfficiently to achieve
goals. Human ability is a variable resource. Human potential may be the greatest untapped
resource. If so, we must understand individual work behaviour. Productivity depends on job
performance and resources used. Material and technology are shown. Technology

improvements—plant, equipment, and process knowledge—can boost system productivity.
Raw material changes can also affect efficiency. Technology's impact on productivity varies
by situation. Humans aren't crucial in automated systems. In most organizations, employee
performance trumps equipment and raw materials. Strategic and coordinative subsystems

depend on human performance even in automated operations.

Banking sector

Among the world's major economies, India's is particularly noteworthy because of the breadth
of its base and the importance of its many sectors, including those related to textiles, sports
products, agriculture, services, and more. The banking industry maintains its dominant position
within the service sector, and the Indian private banking sector in particular is expanding at a
remarkable rate. After the liberalization measures of 1991, India's banking industry went from
being stagnant and unproductive 1o dynamic and competitive. The banking industry is
expanding and creating many new job openings, but it has not paid much- attention to its
workers' emotional intelligence or their psychological issues including stress, strain, and
anxiety. Empirical research shows that many people in the banking industry struggle with
issues such as workload overload, severe time pressure to complete tasks, working more than
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Abstract:

An employee's engagement in the workplace is how they act while working. It reveals several
aspects of the company that affect its development and the happiness of its workers. As a result
of globalisation and advances in technology, today's workplace has undergone significant
transformation, presenting workers with novel options on a regular basis. Job satisfaction
relates to how an individual feels about their work and how they see their organisation as a
whole. The mentality of the educator is the single most crucial factor in the success or failure

of any given classroom.
Keywords: Employee engagement, Job Satisfaction, performance, Bank

Introduction:
A person's attitude in the workplace describes how they feel about their work and the activities
they engage in while at work. Workplace satistaction is a multifaceted concept that includes an
individual's mental, emotional, and social reactions to his or her job and the extent to which
such reactions are justified. How satisfied an employee feels with his or her work depends on
how effectively their expectations were met. Environmental elements (such as job content,
occupational level, pay and promotion, work group and supervision, and supervisory style),
and individual factors (such as motivation, personality type, and values), can each play a role
(like Age, Sex, Educational level, marital status and Experience). Attitude at work is influenced
by both environmental and psychological variables (outlook of an employee, thinking pattern,
reacting behavior). “Employee’s attitude is very important to the management for achieving
the desired goal for the welfare of organization: '

L. Provides the determinants of work place attitude and effect of these determinants on

work place attitude of individual.
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Abstract

Present situation and organisational environment are unpredictable and unclear, which hinders.
individual and organisational objectives. After demonetization, private banking industry is
under significant work pressure and an uncertain work environment. To expand efficiently,
effectively, and productively, companies require confident, devoted, and engaged people who
deliver the greatest outcomes. Commitied and con fident workers are the backbone of every
firm. and it takes a lot of work to determine which elements impact commitment, engagement,
and confidence the most. This research examines how self-efficacy, organisational
commitment, and work participation affect private bank employees in Uttarakhand and Uttar
Pradesh. Exploratory Factor Analysis retrieved self-efficacy, organisational commitment, work
participation, and job performance. Multiple regression study shows self-efficacy affects work
performance more than organisational commitment and job participation. Although several

research have been done utilising the above criteria, there is little literature on private banking

in India. Several studies say this kind of research may advance related work. The researcher

tried to verify measures that would enable academics, researchers, and others with a stake in

this study design organisational success methods.
Key words: employee engagement, private sector banks,

Introduction

Banking is crucial to the national and worldwide economy via global commerce, finance and
economic planning, agriculture, and linked operations including “pension, insurance, education
loan, public health promotion, and protection. Private banks concentrate more on commercial

banking and less on social banking, whereas public sector banks, including cooperative banks,
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Abstract

One of the most studied topics in HRM and business effectiveness is how to maximize workers'
happiness at work. As the healthcare industry continues to develop and expand internationally,
professionals in this field will have enough opportunities to further their careers and find
meaningful work. The health care industry has been growing at a rapid rate in recent years
because it is increasingly focused on patients. Maintaining a happy and productive workforce
is essential to the smooth operation of any hospital and the provision of quality healthcare o
patients. The purpose of this study is to investigate how satisfied nursing staff members
generally are with their jobs. The purpose of this study is to examine the relationship between
emplovee work satisfaction and non-financial elements such as social recognition, autonomy,
success, and professional development chances in a large, multi-specialty hospital. Using a
secondary data like publish article, magazines, journals etc we were able to collect and analyze
some data for this study. In addition to the total benefits and package, the research found that

the hospital's first training had a substantial impact on nursingstaff satisfaction.
Keywords: Nursing staff, job satisfaction, benefits and packages, employee training

Introduction

Research on hospital female workers' levels of job satisfaction has recently risen in priority.
Nurses deserve respect and fair treatment. Job contentment is a leading indicator of positive
therapy and psychological health. As unsatisfied workers become more irritable, they deliver
lower quality work, managers should prioritize improving workers' contentment with their
jobs. Having a job is crucial 1o having a comfortable lifestyle and providing for one's family.

Job consumes much of an employee's time and energy and also affects a person's social
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| The purpose behind this reseaich is to evaluate the link between the job satisfaction and
pamizational commitment. Job Satisfaction is the primary responsibility of an organization 1o Sind out
a1 employees feel satisfied with their jobs or not whether at the same time Organizational Comntitmeni
@ comniitment that an employee has towards their roles and responstbilities for the org
Lcoarch 1s used to identify the role of job satisfaction and organizational commigmeni anong the
.mplovees. The findings of this research discovered three significant findings. These are job satisfaction

cgnificantly assoctated with affective commitment, job satisfaction 15 significantly associated with
ith normative commitment. The

i o
anization. This

i

optinuance comniitment, job satisfaction is significantly associate w
andines confirms that when employees satisfic d with affective commitment, continuance commitment and
wormative commitment from his or her job condition then 1t may lead to organizational commiment as
well as employee retention in the organization

Keywords: Organizational Commitment, Affective Commitment, Continuance Commitment, Normative
Commitment, Job Satisfaction, Employee Retention.

Introduction

Organizational Commitment is very beneficial for the organization because as the word
scommitment” itself shows being prepared to give a lot of your time and attention to
organization because you believe it is right or important. It shows low absentecism rate and
increases the organization productivity.

Commitment is a very important element in an organization. It depends on the
activities, roles performed by the employees in the organizations. The more committed
employees, the more efficient and the more productive it will be and the less absenteeism rate
they produced because of their internal feeling of commitment as well as the strong desire to do
the task and desire to stay in the organizations. In contrast, Satisfied employees will provide a
high commitment towards them, feels less pressunize because they love the work they do.

However, unsatisfied employees will contribute to absentecism rate, perforn poorly at
work and other negative factors that may contribute to the orgamzations.

As the word suggests “employees” are an important asset of the organizations because
employees are the only one which give organizations their profit what they need because if
employees are happy and satisfied they give more positive results which in contrast benefitted
10 the organizations as well,

Job Satisfaction is an important employee attitude that defines attitudinal behavior of
tmployees at the workplace because more the satisfaction is the more will be productivity of
e organizations. _

~ The increase in the job satisfaction the increase n the organizational commitment
laffective, normative and continuance commitment).
e \(;?_rgi!:altifali0|1al' anuniimc.nt. 1S thcl rc(!:llivc f.icgrcc with which [hc individual i‘dcmiﬁcs
el ‘l‘ldl the ()rgumzatlon: participants an g_ets; m‘v‘ol.\'ed in an _orgflmmlum and this degree
‘-')‘al;v :m !h‘ruug,h. tl}fcc‘ clun’c‘nts of 'dciﬁnfng I(f.t.‘,nlﬂ)' _job participation and involvement and
ot 0 ll}u organization. Ihere are various studies in respect to the organizational
nent in which the three dimensions of affective commitment includes the:
S Affective cmlnmitment to be identified with the organization and get involved in the
gdtizational acuvities.
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ARTICLE INFO ABSTRACT

Keywords:

Soil moisture
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In this work, we explored hierarchical MoS; nanomaterials for soil moisture sensing (SMS) and tested their ef-
ficacy considering the operational aspects of the sensor. Carnation and marigold flower-like MoS; nanostructures
were prepared via facile hydrothermal processes with varying synthesis temperatures. The synthesized MoS;
nanostructures were well characterized by XRD, FTIR, FESEM, EDS, and HRTEM and it is evident that the
variation in the hydrothermal temperatures has a significant impact on the crystallinity, morphology, stoichi-
ometry, dimensions, and lattice spacing. We found that hierarchical MoS; marigold flower-like nanostructures
offer the highest sensitivity of about 2000 %, when gravimetric water content (GWC) is varied from 1 % to 20 %
GWC, which is one of the highest reported SMS. The sensors exhibit hysteresis of about + 4 % and respense times
of about 500 5. They were highly selective to moisture compared to the other salts like Na, K, Cd, and Cu present
in the soil. The sensors were also unaffected by changing temperatures with a small 2-4 % between 20 °C and 65
ol

1. Introduction shrinkage, etc. also depend on the SMC [2]. Thus, it is of paramount

importance to measure the SMC in various fields related but not limited

Feeding the entirety of more than 6 billion world population makes it
critical to abate crop loss and increase productivity. For a high crop
yield, soil moisture plays a pivotal role and thus it is important to
maintain optimum water content in the soil between the field capacity
and permeant wilting point so that plants can intake the requisite
amount of water in a gradual process [1,2]. High concentration of soil
moisture content (SMC) affects the root respiration of the crops whereas
relatively low soil moisture content leads to leakage of fertilizers and
minerals resulting in groundwater pollution. In addition, several me-
chanical properties of soil e.g., compatibility, crackling, swelling,

* Corresponding authors.

to agricultural and environmental engineering. Soil moisture sensors
(SMS) have been widely deployed for the aforementioned purpose and
have been delineated in detail by various researchers [2]. For in-situ soil
moisture measurements, some of the explored methodologies include
frequency domain reflectometry (FDR), neutron probe, time-domain
reflectometry (TDR), heat-pulse, tensiometer, and
micro-electro-mechanical-systems (MEMS), etc. [2]. Out of these,
MEMS-based methods are usually preferred over other techniques,
mainly due to their affordability, sensitivity, and selectivity [3].

The performance of these MEMS-based SMSs depends on the
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