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Abstract

This research paper is related to the rock paintings of Virendranagar village. This
village is located in Wadrafnagar block of Balrampur, which from geographical

point of view was a center of habitation place of primitive man. This village is

surrounded by mountains and forests and the river flowing through the village

plays an important role in the survival of mankind. Through this research paper,

the rock paintings located in Virendranagar village have been analyzed and

documented. In this rock art site, mainly geometric designs and human figures

have been depicted. The human figure depicted in this rock art is believed to be a

depiction of the main deity of the Gond tribe. According to the people of Gond

tribe, their ancestors used to reside here, they believe that the human figure is a

depiction of their ancestral deity. In this research paper, a comparative study of the

deities of Gond community has been done.

Keywords:expression,engraving,prehistoric,Deccan Trap, Gaurlata,Neolithic

period,animal figurine, hunting scene, ritualistic scenes,Pashupati,
 Velakkanaar,

Gond tribe and bullock cart

Introduction

Rock painting is one of the oldest arts of man.Man has painted rock paintings on

rocks, cave walls and roofs to express his express
ion. To make rock paintings,

humans used two methods, first by painting with natural colors and by engraving

on stones.¹These arts have preserved their 
existence even in the present times.

Even in today's scientific age, these ancient rock paintings force us to wonder that

in today's era, the paint we apply
 on our houses lasts only for a max

imum of 5

years whereas these rock paintings have been arou
nd for thousands of years. The

chemicals that were used in that period are still shining today. These rock

paintings also give a glimpse of the 
daily activities of that period, like hunting,

dance, wild animals, human clothi
ng, human musical instruments; the

ir rituals

etc.2 Rock paintings are the only evidence of the prehistoric period which enables

us to clearly understand the differen
ces in different periods. If humans are hunting

wild animals in the pictures, it reflects the period before animals 
were
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Abstract: 

This research paper mainly describes the main features of rock paintings of Bastar, southern part 

of Chhattisgarh. The specialty of the rock paintings found in the Bastar division is that the feet 

and palms are mainly depicted in these paintings. The tradition of worshiping rock paintings by 

the tribes of Bastar region has been there for centuries. This research paper also describes the 

rock paintings and associated material scattered around the rock paintings. In this research paper, 

there is also a detailed description of the worship and festival related to the rock paintings by the 

tribes, such as the worships like Bagha Vida, Kollam and Pitar paksha, in which the pictures 

related to the rock paintings are still alive in the paintings of the tribes. 

Keywords - Prehistory, Bagh Vida, Kolang, Pitar Paksha, Chitkul, Marka Pandum, Beeja 

Pandum, Hareli, Navai, Pola, Nawakhai, Charu, Dharni 

 
Literary Review 

Apart from being full of natural resources, Chhattisgarh has been the centre of human activities 

since time immemorial and their evidences are scattered all over the region. Chhattisgarh is the 

tribal dominated area. That’s why a specific type of customs, culture, art, belief, food and 
lifestyle of tribes are found here. In the specific cultural activates, the forest, mountains, rivers 

and wildlife found in these area beautify its natural beauty. Attracted by these evidences many 

research scholars and experts have published their findings in the reports. The various research 

works of the scholars and experts are as follows – <Madhya Pradesh Avam Chhattisgarh Ka 
Puratava Ka Sandarbh Granth= (1974) had written by Rajkumar Sharma gives some rock shelter 
cave names of Bastar.The archaeology of Bastar region is a thesis written by Vivek Dutt Jha 

submitted to the University of Saugar in 1980.Michel Postel and Zarine Cooper , provide a good 

ethnic data or folk art data of tribes in the book of <Bastar folk art , shrines, figurines and 
memorials= 1999. He gave a data of tribal life and people in Bastar and their art form but they 
did not said about rock art in that area. Dutt sir did excellent work. He tries to give the whole 

archaeological information about Bastar. He covered Prehistoric to the historical period. Only he 

did not mention the rock art sites. In the book <Madhya Bharat ka Shell Chitra= 2009 having lot 
of contain about rock art of Chhattisgarh, unfortunately most of paper talk about Raigarh district 

and only to give information about rock art of Kanker. In 2010, Dr. Rajkumar Sharma has 

written a book title of Madhya Pradesh Evam Chhattisgarh ke Purattav ka Sandarbha Granth. 

This book writes in the Hindi language. It’s a bibliography of both present-day states, Madhya 

Pradesh and Chhattisgarh. From page 198 to 222, Sharma mentioned name of the rock painting 

site with references. In this some sites belong to the Bastar region.  Meenakshi Dubey Pathak and 

Jean Cloutes=, <Powerful Images of Chhattisgarh Rock Art and Tribal Art=, (2017), this book 
describes the detailed study of rock art of Chhattisgarh, which includes photography, analysis 

and comparative study with the tribal art. 
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Introduction

Nutrition is crucial for a healthy lifestyle. A nutritious diet is essential for optimal growth and 
development in childhood. The production and distribution of food are the two most important 
elements that in昀氀uence nutritional intake. It is important to realise that food can provide many 
other health bene昀椀ts in addition to providing nutrients. For this reason, the term “ nutrition” and 
not “nutrients” should be de昀椀ned. Consequently, the focus is on achieving optimal nutritional status, 
which can be achieved through a dietary approach. (ICMR 2011) For optimal growth, development 
and maintenance of an active lifestyle, proper nutrition from an early age is crucial.

The term nutrition can also be used to describe a person’s diet or food preferences. A balanced diet 
is one in which regularly consumed meals provide all the required nutrients in the right amounts. The 
main goal of sustainable development is to improve diets to reduce hunger, increase food security, improve 
nutritional standards, promote sustainable agriculture, eradicate poverty and improve health. ( SDG 2017)

Nutrition Programme for the Nation: In a strategy prepared by NITI AYOG, the goal of “Malnutrition 
Free India” or “Malnutrition Free India” has been set for the year 2022. The Central Government has 
made all e昀昀orts to ensure that there is no malnutrition among the young people of the nation. The 

Eating Behaviour and Nutritional Status of  the Tribal 
Population in India: An Overview

A healthy existence depends on adequate nutrition, which is a basic human need. As a 
result of their economic, social and cultural activities, indigenous peoples have di昀昀erent dietary 
habits that vary throughout the world. The nutritional status of tribal groups is inadequate 
because they do not know about their food and the nutrients associated with it. Numerous 
factors in昀氀uence their knowledge, including their level of education and their proximity to 
government institutions. However, they also have a strong traditional knowledge about their 
environment, food availability, health problems, etc. This paper is based on some studies and 
articles dealing with the traditional knowledge and food habits of the tribal groups. It also 
deals with the food available to the people in di昀昀erent places, the nutrients they get, their impact 
on health and the risk factors arising from nutritional de昀椀ciency. It also covers the details of 
research publications that have been published and analysed by speci昀椀c time periods, groups 
and areas. The current review includes data from the research articles available on Google 
Scholar, Pub Med and J-Store. According to the research papers, we can say that the tribal 
community has a distinct knowledge about the availability of food in their environment.

Tribe, food behavior, 
Traditional Knowledge, 
Nutritional Status

http://www.antrocom.net/upload/sub/antrocom
mailto:ankitabhoi967@gmail.com
mailto:shailverma48@gmail.com
ali06fiza@gmail.com
Typewritten text
5



 

2023, November Edition |www.jbino.com | Innovative Association 
 

J.Bio.Innov12(6), pp: 1090-1099, 2023 |ISSN 2277-8330 (Electronic)                                Arun  et al., 

 

https://doi.org/10.46344/JBINO.2023.v12i06.11 

 

ETHNOLOGICAL MODEL OF BAIGA, PVTG TRIBE OF CHHATTISGARH 

Brijesh Kumar Nagwanshi*, Arun Kumar**, Satyajeet Singh Kosariya***, Rajesh Mishra****, Ashok Pradhan#, 

Jitendra Kumar Premi#, Shailendra Kumar Verma# 

*Sence of Crime Mobile Unit, Korba, Chhattisgarh, 495450 

**Department of Sports Anthropometry, Sports Authority of India, Bhopal- 462044 

***Regional Forensic Science Laboratory Bilaspur, Chhattisgarh,495113  

***State Forensic Science Laboratory Raipur, Chhattisgarh,492010 

#Department of Anthropology, Pt. Ravishankar Shukla University Raipur, Chhattisgarh,492010 

 

ABSTRACT 

The present research paper highlights several research results that confirm the association 

of health and illness with witchcraft and divine powers among the Baiga tribe. The tribe's 

traditional healer is considered a divine gift and trained healer, and they use many 

traditional knowledge-based herbs to treat various ailments. The evidence also suggests 

that the Baiga tribe has some superstitions, such as considering a particular color as 

auspicious or inauspicious for disease. The study of ethnology is necessary in all types of 

societies, simple and complex, to understand how they are affected by health, disease, 

and medical systems. It is essential to promote positivity and eliminate negativity through 

in-depth research of such folk medicine. The present research paper aims to contribute to 

this effort.The present research paper confirms that the Baiga tribe associate’s health and 
illness with witchcraft and divine powers and considers their traditional healer as a gifted 

and trained healer. The use of various traditional herbs to treat ailments is also prevalent in 

the tribe. However, some superstitions are also present, such as specific colors being 

considered auspicious or inauspicious for disease. The study of ethnology is necessary in 

all societies to understand the impact of health, disease, and medical systems. It is crucial 

to study folk medicine in-depth to increase positivity and eliminate negativity. This 

research paper is one such effort towards achieving this goal. 

 

Keyword- Ethnotherapy, Traditional Medicinal, Traditional Healing  
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ABSTRACT

Lead is an environmental pollutant that causes remarkable damage to various organs in the

human body, especially the nervous system. Removal of lead by conventional methods is

costly, and therefore, in the current scenario, biosorption using fungi is extensively explored as

they provide good metal uptake systems. The present study evaluated the Pb (II) biosorption

potential of endophytic fungi Aspergillus �avus SGE34. The fungal isolate was obtained from the

root of an indigenous medicinal plant of the Chhattisgarh region named Cleome viscosa Linn.

The biosorption potential of dead fungal biomass was optimized at di�erent operating

parameters like contact time, pH, and temperature. The maximum biosorption values were

found at pH 6.0 with an equilibrium time of 150 minutes at 350C. The Fourier transform

infrared spectroscopy study revealed that the pattern of new absorption bands, altered

absorption intensity, and shift in wavenumber of functional groups was deduced, due to
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interaction between metal ions and active sites of biosorbent. The present study concluded

that A. �avus SGE34 has high metal tolerance and biosorption capacity; it could e�ectively

remove lead from industrial e�uents.

KEYWORDS: Aspergillus �avus biosorption dead biomass endophytic fungi FTIR lead
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RESEARCH ARTICLE

Assessing the genetic diversity of Buchanania lanzan 
Spreng. (Chironji) using inter simple sequence repeat  
markers

Tripti Agrawal · Afaque Quraishi

Received: 27 September 2023 / Accepted: 21 November 2023 

© The Author(s), under exclusive licence to Springer Nature B.V. 2023

Abstract Buchanania lanzan Spreng, a member 

of the Anacardiaceae family, is a valuable tropical 

fruit tree native to India. This tree species possesses 

enormous pharmacological properties and socio-

economic significance but is underutilised due to 

inadequate genetic diversity and germplasm wealth 

resources data. The present investigation attempted to 

evaluate the diversity of nine accessions of B. lanzan 

obtained from three distinct geographical locations 

in the Chhattisgarh state of India using inter simple 

sequence repeat (ISSR) markers. Ten ISSR primers 

were used, of which eight ISSR primers produced 

remarkable bands selected for genetic diversity analy-

sis. The ISSR primers produced a total of 127 loci, of 

which 63 loci exhibited polymorphism. On average, 

each primer yielded 7.87 loci. The maximum poly-

morphism was observed for primer BLA4 (77.77%), 

while primer BLA10 exhibited the lowest polymor-

phism (25%). An average 49.87% polymorphism was 

detected amongst nine accessions using eight ISSR 

primers. The Jaccard’s similarity coefficient exhib-

ited a range of values between 0.63 and 0.98. Genetic 

variability in B. lanzan  accessions is low owing to 

low polymorphism percentage, although they belong 

to different agroclimatic regions of the Chhattisgarh 

state.

Keywords Chironji · Genetic variability · ISSR 

marker · Primer · Tropical

Introduction

Buchanania lanzan Spreng is a valuable tree spe-

cies known for its fruit and nut production, primarily 

found in the tropical forests of Asia. It is commonly 

known as the Almondette tree, and its vernacular 

name is Chironji in Hindi. The tree is often growing 

in the Sal dominating tropical deciduous forest areas 

inhabiting Shorea robusta, Madhuca latifolia, and 

Diospyros melanoxylon trees (Malik et al. 2012; Raj 

and Jhariya 2021). The tree is significant for its highly 

nutritious and valuable seeds enclosed in a hard fruit 

nut. Seeds have a sweet almond-like flavour and high 

neutraceutical, medicinal values. Parts of the tree, 

viz., root, bark, gum, leaf, fruit, and seed, bear vari-

ous phytoconstituents having pharmacological and 

are used to treat blood disorders, fever, ulcers, burn-

ing sensations in body parts, diarrhoea, dysentery, 

asthma, and snake bite (Malik et al. 2012). The ker-

nel and bark extracts are used as a tonic, to treat an 

intrinsic haemorrhage, and bloody diarrhoea. Kernel 

powder mixed with milk is an aphrodisiac that is also 

used to treat fever and burning sensations. The bark 

decoction of this plant species has been employed in 

the treatment of stomach pain, cough, and bronchi-

tis, as documented by Mehmood et  al. (2016). The 

fruit is a laxative, aphrodisiac, cures fever, ulcers, 

T. Agrawal · A. Quraishi (*) 

School of Studies in Biotechnology, Pt. Ravishankar 

Shukla University, Raipur, Chhattisgarh 492010, India
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Vol.:(0123456789)1 3

In Vitro Cellular & Developmental Biology - Plant 

https://doi.org/10.1007/s11627-023-10390-0

PLANT TISSUE CULTURE

Enhanced epicurzerenone production via in vitro elicitation 
of microrhizomes of Curcuma caesia Roxb.

Afreen Anjum1 · Afaque Quraishi1

Received: 24 June 2023 / Accepted: 20 September 2023 / Editor: Wenhao Dai 

© The Society for In Vitro Biology 2023

Abstract

Curcuma caesia Roxb. is a critically endangered herb belonging to the Zingiberaceae family with economic and medicinal 

importance associated with its rhizomes. The prime function of epicurzerenone (a sesquiterpene) is to eliminate reactive 

oxygen species and is, therefore, known to have antitumor properties. In the present investigation, in vitro elicitation of ter-

penes was carried out on microrhizomes of C. caesia using salicylic acid and jasmonic acid at 25.0 µM and 50.0 µM each 

for 30 and 60 d. The jasmonic acid treatment did not affect morphology of the cultures compared to the un-elicited cultures. 

The jasmonic acid treated had similar or less epicurzerenone area% than the un-elicited cultures (23.48%). Even the total 

terpenoids content was less in the jasmonic acid treated ones than the un-elicited cultures. However, phenolic content was 

higher than the un-elicited cultures in jasmonic acid treated. Among all the tested elicitations, cultures with 25.0 µM sali-

cylic acid on the  60th day had the least fresh weight of microrhizomes. Gas chromatography–mass spectrometry analysis 

revealed epicurzerenone as the dominant sesquiterpene in all the elicited and un-elicited cultures on the  60th day. Salicylic 

acid at 25.0 µM level could elicit the highest accumulation of epicurzerenone (32.11%) compared to the other treatments, 

un-elicited culture (23.48%), and field-grown mother plant (12.43%). Biochemical studies during in vitro elicitation revealed 

that the protein, ascorbate, glutathione, and thiobarbituric acid reactive substances content increased significantly on the  60th 

day; similarly, the superoxide dismutase, ascorbate peroxidase, and guaiacol peroxidase activity also increased at the  30th 

day and then decreased at the  60th day in the 25.0 µM salicylic acid elicited cultures. These alterations in the biochemical 

parameters showed that treatment with 25.0 µM salicylic acid could induce a significant stress in the microrhizomes of C. 

caesia, which led to enhanced production of secondary metabolites, including terpenes (0.1649 mg abscisic acid equivalents 

 g−1 dry weight) and phenols (0.1382 mg gallic acid equivalents  g−1 dry weight).

Keywords Epicurzerenone · GC–MS · Glutathione · Jasmonic acid · Salicylic acid

Introduction

Elicitation is a process in which plants synthesized second-

ary metabolites by trace amounts of elicitors that help them 

survive, persist, and compete (Thakur et al. 2019). Elicitors 

stimulate the biosynthetic pathways leading to the enhanced 

production of commercially important secondary metabo-

lites (Jaiswal et al. 2022). This method is simple, effective, 

and inexpensive for increasing the secondary metabolites 

of cultured plant cells. The composition and percentage of 

secondary metabolites vary widely depending on various 

factors, such as the plant’s health, growth stage, parts used, 

soil, climate, and harvest time (Biesalski et al. 2009).

Salicylic acid and jasmonic acid are essential endogenous 

signal molecules in the plant signal transduction network that 

control physiological processes like growth, differentiation, and 

metabolism (Liu et al. 2018). Salicylic acid plays a significant 

role in plant growth and development and helps plants tolerate 

abiotic stresses, such as metals, drought, and salinity (Zhang 

et al. 2015). Jasmonic acid is a natural growth regulator in 

higher plants and is involved in plant-pathogen interactions and 

abiotic stress tolerance. Salicylic acid and jasmonic acid are 

the commonly used elicitors. Stressors induce the production 

of reactive oxygen species (ROS), which accumulate in plant 

cells and cause oxidative stress. This oxidative stress, in turn, 

enhances the production of secondary metabolites and increases 

the antioxidant activity of the plant (Dumanovic et al. 2021).
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Abstract

β-Lactum antibiotics are broad class of antibiotics which kills bacteria by inhibiting the formation of peptidoglycan that con-

stitutes the bacterial cell wall. The resistance that develops in bacteria for antibiotics led the scientific world to think about the 

future aspects for modifying the way through which antibiotics are acted on the bacteria and become lethal for them. In this 

consequence, the potential of latest marketed antibiotics e.g. Amoxiciline (I), ceftazidim (II) have been evaluated after being 

conjugated with quantum dots. The surface of quantum dots has been conjugated with antibiotics by carbodiimide coupling 

with the help of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC) and N-hydroxysuccinimide (NHS) as conjugating 

agent between antibiotic and functionalized quantum dots. The antibacterial properties of QD-conjugated antibiotics have 

been determined by disc diffusion assay. The potency of QD-conjugated antibiotics has been estimated by determining their 

 MIC50 for the selected strain of Gram-negative (Escherichia coli) and Gram-positive (Staphylococcus aureus) bacteria. 

Minimum inhibitory concentration study, minimum bactericidal concentration and growth pattern analysis revealed that QD-

antibiotic conjugates showed slightly more prospective than pure native antibiotics against both Gram-negative (Escherichia 

coli) and Gram-positive (Staphylococcus aureus) bacteria.

Keywords β-Lactum antibiotics · QD-antibiotics conjugates · MIC50 · Antibacterial Activity

Introduction

Since the invention of penicillin, β-lactam antibiotics have 

developed as the most essential spectrum of antibacterial 

agents [1, 2]. However, the experimental treatment and 

wide utilization of these agents have made the bacteria to 

generate various types of β-lactamases (β-Lases), which 

could prompt the spread of bacterial resistance [3–6]. Thus 

clinical viability of β-lactam antibiotics was negotiated. 

β-lactam antibiotics resistance has turned out to be a seri-

ous issue that encounters the human health [7–10]. Thus, 

progressively more demand has been put on pharmaceuti-

cal investigators and medical researchers to develop new 

antibiotics [11]. Some strategies have been accounted for 

disabling the bacterial resistance. One was to change the 

structure of β-lactam to reduce its sensitivity to the hydrol-

ysis by β-Lases [12]. Another technique was to utilize dou-

ble activity cephems; if bacteria have resistance to one of 

them, the other antibacterial agent would destroy them in 

another way [13–16]. Vergauwe and coworkers utilized 

reagents, for example, 3 clavulanic acid to inactivate the 

β-Lases [17]. In all these techniques, reagents added to 

conquer the bacterial resistance were organic compounds. 

Inorganic components were occasionally utilized as a part 

of the antimicrobial industry. Though, it is notable that 

inorganic nanomaterials are great antimicrobial agents. 

Currently, there were some research work reported, which 
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The current research was concerned with the use of abundant agro-waste ‘de-oiled rice bran (DORB)’ as a sus-
tainable substrate to produce α-amylase followed by several targets like process parameter optimization for 
augmented production and immobilization. In addition, we have also focused on investigating the application of 
DORB_amy as an ef昀椀cient laundry detergent additive and textile desizer. The best production was recorded at pH 
8.0 at 37 çC after 96 h incubation with 1.5 % (w/v) maltose. The DORB_amy has optimum activity at pH 9.0 at 
60 çC with a Km and Vmax of 0.31 mg/mL and 222.22 mg/mL/min respectively. The catalytic performance of 
DORB_amy was further enhanced after immobilization in 3.0 % calcium alginate beads with 61.95 ± 0.17 % of 
operational stability after 昀椀ve continuous reaction cycles. The 昀椀ndings showed excellent performance of 
DORB_amy in cleaning starchy stains. The washing performance of enzyme and detergent together was better 
than their individual performance which increases the application of α-amylase as a laundry detergent additive. 
About 17.34 % weight loss or desizing was done by DORB_amy with an 8–9 TEGEWA rating. The reported 
biochemical features like thermostability, alkalophilic and detergent-stable nature of the DORB_amy make it 
industrially 昀椀t with great signi昀椀cance.   

1. Introduction 

The extracellular hydrolytic enzymes produced by a diverse group of 
microorganisms have vital importance in the biotechnology sector due 
to their countless applications. Since it is easier and faster to cultivate 
microorganisms than plants or animals, and it is easy to genetically 
modify the producing organisms to generate desired grades and quan-
tities of enzymes, microbial enzymes proved to be economically ad-
vantageous. Hydrolytic enzymes have superior selectivity and can be 
used in mild reaction conditions than chemical catalysts, they are highly 
intriguing biocatalysts that have been the subject of much research 
[1,2]. Chemical catalysts have been surpassed by microbial enzymes 
nowadays. Microbial hydrolases like proteases, amylases, lipases, cel-
lulases and pectinases have long-term applications in industries such as 
food, paper and pulp, feed, textile, detergent, pharmaceutical, leather, 
biopolymer and waste treatment [1,3]. One such hydrolase owing ver-
satile application in starch-based industries is α-amylase which is the 
need of the hour. 

Starch is an abundant polysaccharide and the ultimate reservoir of 

energy for the organisms on earth. The demand for starch and its hy-
drolytic products is increasing in various industries, reinforcing the 
search for an ef昀椀cient α-amylase enzyme. α-Amylase (endo-1, 4-α-D- 
Glucan glucohydrolase; E.C. 3.2.1.1) is an α-glucosidase widely used by 
industries to offer several vital applications [1,3]. It randomly cleaves 
the α-(1,4) glucosidic bonds of starch and other similar polysaccharides 
to release short-chain products like glucose, maltose and dextrin in 
α-anomeric con昀椀guration. Approximately 30 % share of the industrial 
enzyme market is dominated by α-amylases [3,4]. A lot of research and 
development is going on in searching for an ef昀椀cient α-amylase for the 
detergent and textile industry that can withstand extreme conditions of 
temperature, pH and harsh chemicals. 

On taking account of sustainability, the cheaper production medium 
is very signi昀椀cant for enzyme production. The use of agricultural by- 
products including various crop residues like wheat straw, wheat 
bran, groundnut husk, corn straw, coconut coir and sugarcane bagasse 
for extracellular α-amylase production has grown rapidly in recent de-
cades [3,4]. Agro-waste has many supremacies such as its diversity, easy 
availability, cost-effectiveness, environment friendliness and high 
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In this study, Bacillus tequilensis TB5 α-amylase from rice-milled by-products (rice bran and de-oiled rice bran)
was successfully immobilized onto biologically synthesized magnetic nanoparticles fabricated with chitosan
(MNP-Ch) and characterized via different biophysical techniques. Furthermore, the study emphasized incorpo-
rating this nanostructure framework (MNP@2mgchitosan_DORB-amy and MNP@3mgchitosan_RB-amy) to offer
diverse applications, including enzymatic desizing, cleaning starchy stains, and treating synthetic starchy
wastewater. An enzyme loading of > 90 % for both enzymes indicated increased binding sites due to the
functional moieties of chitosan on the MNP. The Km was 0.28 and 0.31 mg/mL for the immobilized and free
forms of DORB-amy, respectively, and 0.18 and 0.27 mg/mL for the immobilized and free forms of RB-amy,
respectively. A low Km indicated an increased af昀椀nity of MNP-Ch-immobilized forms of enzymes toward the
substrate. The performance of both immobilized enzymes improved at a wide range of pH and temperature,
which may be attributed to the covalent binding of the enzyme on to the MNP-Ch. The nanobiocatalysts in the
detergent act synergistically to fade the starchy stains. Furthermore, an 8–9 TEGEWA scale rating with > 11 % of
starch removal was obtained through the biodesizing of starch-sized cotton fabric. The nanobiocatalyst ef昀椀-
ciently decomposed starch and liberated 650–670 mg/L of reducing sugar from the synthetic wastewater,
therefore offering promising opportunities for its exploration in a wastewater treatment plant. Thus, the study
recommends the potential exploration of sturdy matrices like MNP to offer remarkable applications with
maximum operational stability, easier recovery, and higher ef昀椀ciency.

1. Introduction

Microorganisms have proven as a boon since time immemorial by
aiding synthesis of bio-products like enzymes. The motivation to do this
research was found because of the excellent potential of microorganisms
in synthesizing application-based enzymes. Hydrolytic enzymes from
microbial sources are the need of the hour due to their immense appli-
cation in various sectors. α-Amylase (E.C 3.2.1.1 1,4-α-glucan-glucano-
hydrolase) is an α-glucanase which preferentially cleaves internal α-D-
(1,4) glycosidic linkages of starch in a random manner to generate short
chain α-anomeric product at random locations [1]. α-Amylase is the
backbone of starch-based 昀椀rms which accounts for about 30 % share of
the whole enzyme market and the second most demanded enzyme after
proteases [1,2]. It offers endless applications in food/bakery, biofuels,
textile, detergents, textile, pharmaceuticals and wastewater remediation

[3,4].
Enzymes have numerous advantages including eco-friendliness, cost-

effectiveness, require mild operational conditions and high speci昀椀city.
Despite having the aforementioned plus points, its solubility in the re-
action mixture, a non-recovery and poor catalytic performance due to
structural disruption at the extreme condition of pH and temperature
limits its usage in industries [5–8]. Immobilization has proven to be the
promising solution for all these shortcomings of free enzymes. Immo-
bilization is an empiric technique of con昀椀ning an enzyme in/onto a
suitable support known as a matrix via several weak and strong in-
teractions for enhancing its stability, reusability and recovery [7,9,10].
The main advantage of immobilization is that it reduces the cost of the
entire production process because the enzyme prepared once can be
used multiple times with even better catalytic ef昀椀ciency [2,7,8].

The correlation between nature and nanotechnology has proven to
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Abstract 
Biofuels can be produced through the bioconversion of lignocellulosic substrates, which are derived from 

sustainable and renewable resources. One such biofuel, bioethanol, stands out as a viable alternative for 

transportation fuel, offering a sustainable approach to address the challenges posed by fossil fuels. The 
present study aimed to investigate the immobilization of Enterobacter cloacae cells for bioethanol 
production from rice husk hydrolysates. For this purpose, the biocompatible carriers such as Calcium 
alginate and activated charcoal beads were used for immobilization. The parameters of bioethanol 
fermentation, such as the incubation period in different carriers and the choice of a convenient carrier for 
efficient ethanol production were studied. The maximum bioethanol production of 10.8% was obtained in 
the 24 hour  of the incubation period, with  Enterobacter cloacae immobilized in Ca-alginate using a 
droplet method. However, after the second fermentation cycle, Calcium alginate beads got degraded and 
resulted in lower bioethanol production. The Enterobacter cloacae immobilized on activated charcoal also 
showed better production at 48 hour of 9.15% as compared to free cells (8.03%).  
 

Keywords: Agro-waste; Bioethanol; Ca−alginate; Enterobacter cloacae; Immobilization 

 

Introduction  
The overuse and combustion of fossil fuels are severely impacting the environment by releasing carbon 

dioxide and other harmful gases, thus intensifying the greenhouse effect, global warming, and climate 

change. The transportation sector alone accounts for almost 40% of all fossil fuel usage, highlighting the 

urgent need to minimize CO2 emissions through advanced technology and reduce reliance on fossil fuels 

(Chacón-Navarrete et al., 2021). One of the most promising sustainable fuels that have gained significant 

attention worldwide is biofuels, as they are renewable, environmentally friendly, and do not interrupt the 

balance of the environment. Biofuels possess low carbon and sulfur emissions, which make them cheap 

and could eventually displace energy sources generated from petroleum. The usual natural process of 

fossil fuel generation takes hundreds or thousands of years, whereas biofuels are manufactured from 

biomass in a very short period of time. Biofuels from lignocellulosic waste are produced as a substitute 

for renewable sources of energy (Beliya et al., 2013; Takano and Hoshino, 2018). Among all the biofuels, 

bioethanol can be used in the transport sector mixed with gasoline or as an octane enhancer as ETBE (ethyl 

tertiary butyl ether, with 45% ethanol by volume and 55% isobutylene). Bioethanol can directly be used 

in vehicles as it has similarities with conventionally used fuels, with some modifications in the engine. 

Bioethanol and gasoline (5–10% by volume) can be used without modifying the vehicle engine. (Bubić et 
al. 2018).  
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Abstract

Curcuma caesia Roxb., a critically endangered herb in the Zingiberaceae family, can be conserved through microrhizomes, 

which are easily transported, germinate like seeds, and are independent of seasonal variations. The current investigation 

attempts to induce microrhizomes of this endangered herb for conservation purpose using high concentration of sucrose. 

To encourage the establishment of microrhizomes, six-month-old cultures of C. caesia were transferred to Murashige and 

Skoog supplemented with containing 8 mg  L−1 benzyladenine, 8 mg  L−1 kinetin, 100 mg  L−1 citric acid, 200 mg  L−1 adenine 

sulphate, and 2 mg  L−1 indole-3-acetic acid (standard medium). For this, standard medium was examined with sucrose con-

centrations of 3%, 6%, 9%, and 12%. The standard medium with 9% sucrose showed the highest rate of microrhizome forma-

tion (now referred as microrhizome production medium, MPM). During acclimatization, the survival rate of microrhizomes 

exceeded 90%. The physiology behind the microrhizome formation was also evaluated using enzymatic and non-enzymatic 

tests on days 0, 30, and 60 after inoculation. Superoxide dismutase activity, an enzymatic defence molecule, and total solu-

ble sugar and ascorbate content, a non-enzymatic defence molecule, both increased in the MPM microrhizomes relative to 

the control [shoot multiplication medium (standard medium with 3% sucrose) at day 0]. Further, protein, 2-thiobarbituric 

acid reactive substances, and hydrogen peroxide content also increased. The biochemical results proved that 9% sucrose in 

MPM induces osmotic stress which eventually led to the formation of C. caesia microrhizomes, an in vitro storage organ.

Keywords Ascorbate · Black turmeric · Osmotic stress · Storage organ · Sucrose · Superoxide dismutase

Abbreviations

ANOVA  Analysis of variance

APX  Ascorbate peroxidase

CAT   Catalase

DAI  Days after inoculation

DMRT  Duncan’s multiple range test

H2O2  Hydrogen peroxide

MPM  Microrhizome production medium

MS  Murashige and Skoog

ROS  Reactive oxygen species

SMM  Shoot multiplication medium

SOD  Superoxide dismutase

TBARS  2-Thiobarbituric acid reactive substances

Storage organ crops are now second to cereal crops in culti-

vation as they are a prime source of secondary metabolites 

used in medicinal and human health applications (Natarajan 

et al. 2019). An efficient method is required to produce stor-

age organs, which could help increase their population and 

obtain a sufficient number of clones (Quraishi et al. 2017). 

Curcuma caesia Roxb., commonly known as black turmeric, 

is a tuberous rhizomatous herb belonging to the Zingiber-

aceae family. It is an endangered plant native to Central and 

North-East India. The rhizome is the only part used for the 

propagation of plants and also possesses pharmacological 

properties. The extract of C. caesia has been well-docu-

mented for its anticancer, anti-acne, anti-asthmatic, anti-

inflammatory, and antimicrobial properties, along with its 

potential in treating fever, diarrhea, skin disorders, rheumatic 

pains, typhoid, neurological and central nervous system 

disorders, as well as muscle and anxiety-related problems 

(Arya et al. 2022). This species has also been reported to 

have protective effects against Alzheimer's disease and other 

inflammatory bowel diseases (Benya et al. 2023). The plant 

has two storage organs: the rhizome and multiple root tubers, 
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Low‑temperature storage in dark condition improved the in vitro 
regeneration of Plumbago zeylanica synthetic seeds: a medicinally 
valuable species
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Abstract

Medicinal applications of Plumbago zeylanica and its metabolites on various diseases and low viability and inconsistent 

germination of its seeds are the reasons behind the loss of its genetic diversity. Hence, an efficient protocol for the short-

term storage of P. zeylanica synthetic seeds, which is an overexploited medicinally valuable plant, was developed. Initially, 

in vitro culture was performed from nodal explants to develop synthetic seeds from its proliferated shoots. Murashige and 

Skoog (MS) medium augmented with 0.5 mg  L−1 6-benzylaminopurine (BAP) resulted in the best morphogenetic response. 

Thereafter, the developed synseeds were stored for 2 wk at a temperature of 10 or 25°C in different conditions and further 

evaluated for regeneration. Higher re-growth rate (80%) and the identical morphogenetic response were recorded for the P. 

zeylanica synthetic seeds, which were stored at a temperature of 10°C in dark condition after its storage period. As per the 

available literature, this is the first report pertaining to in vitro low-temperature storage of synthetic seeds of P. zeylanica 

and can further be utilized for the conservation of elite clones for the study of medicinally potent species.

Keywords Cold storage · Encapsulation · In vitro conservation · Micropropagation · Synseed

Introduction

Plumbago zeylanica L. is an herbaceous species generally 

known as Chitrak, which is widely distributed across the 

subtropics of the world, more particularly southern and cen-

tral India (Jain et al. 2018; Santra and Ghosh 2023). Previ-

ous reports have shown its medicinal and pharmacological 

impacts on hemorrhoids, rheumatism, and skin diseases, 

and it exhibited anti-cancer, anti-microbial, central nerv-

ous system stimulatory, and hepato-protective properties 

due to the presence of an important bioactive—plumbagin 

(Edwin et al. 2009; Sharma and Agrawal 2018; Zheng et al. 

2023). These impacts cause an increase in market demand 

for the targeted species, resulting in constant overexploita-

tion, which ultimately results in the loss of future genetic 

diversity (Mittal et al. 2010; Pandey et al. 2023). P. zey-

lanica propagation through seeds is not reliable due to low 

viability and inconsistent germination (Chaplot et al. 2006). 

Hence, in order to preserve P. zeylanica, an efficient in vitro 

conservation strategy is needed.

In comparison to field-grown plants, in vitro regenerated 

cultures required limited care for their conservation over 

time (Alzubi et al. 2019; Sota et al. 2023). However, tis-

sue culture–grown plants need successive subcultures that 

are economically not feasible and may induce off-types 

via somaclonal variations (Quraishi et al. 2017). There are 

several efficient techniques to preserve elite germplasm of 

clonally propagated plants. Among them, the slow-growth 

conservation technique allows the conservation of plant 

materials for short to long periods of time (Reed et al. 

2011) in a small area and at a low cost by slowing down 

the plant’s physiological metabolism (Deepa and Thomas 

2020; Lacerda et al. 2021). Production of synseeds is also 

one of the chief approaches for conservation and transporta-

tion with high germination and bears immense potential as 

a substitute for true seed (Jain et al. 2018). It can be defined 

as the artificial encapsulation of totipotent cells or tissues, 

which can grow under both in vivo and in vitro conditions 
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and originated in Indian subcontinent (Avani et al. 2019). 

This tree has been reported in north, west, and central dry 

regions, predominantly in the forests of the Indian states of 

Uttar Pradesh, Madhya Pradesh, Chhattisgarh, Maharash-

tra, Bihar, Jharkhand, Orissa, Andhra Pradesh, and Guja-

rat (Malik et al. 2010). It is indigenous to India and found 

throughout the Indo-Malaysian region (Foundation for 

Revitalisation of Local Health Traditions (FRLHT), Benga-

luru, Karnataka, India). The tree is also found growing in 

Australia, the Paci昀椀c islands and tropical Asian countries 
(Siddiqui et al. 2016). The tree is a very common associate 

of Sal (Shorea robusta), Kaldhi (Anogeissus pendula), Teak 

(Tectona grandis), Salai (Boswellia serrata) and Mahua 

(Madhuca longifolia) in the forest dwellings (Malakar et 

Introduction

Buchanania cochinchinensis (Lour.) M.R. Almeida (Com-

mon name: Hindi- Chironji, English- Almondette) (Syn-

onym: Buchanania lanzan Spreng.) is a deciduous fruit nut 

tree in India’s tropical forests (Hiwale 2015). It is a tropi-

cal dicot tree of the Anacardiaceae family that is economi-

cally signi昀椀cant as Non-Timber Forest Product (NTFP) 

  Afaque Quraishi
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Abstract

Buchanania cochinchinensis (Lour.) M.R. Almeida is a tropical tree from the Anacardiaceae family. Because of the 

high nutritional value of its seeds and the medicinal properties of various parts, the tree species is socio-economically 

important. This tree is a rich source of phyto chemicals of great medicinal value in root, bark, leaf, fruit and seeds. This 

multifunctional tree serves as a vital economic resource for tribal people living in Indian forests by providing food, fuel, 

fodder, timber, and medicine. However, the tree is at serious risk of extinction due to a lack of natural regeneration 

capacity and overexploitation of natural habitat. The seeds are the major source of propagation of B. cochinchinensis, 

but the main constraint is the low germination frequency caused by hard shell and fungal infestation during germination. 

Traditional plant propagation methods like vegetative propagation are time-consuming and ine昀케cient for this species. A 
need for alternative seed germination strategies for quality planting material is imperative. Therefore, seed germination 

was carried out in the current study under ex vitro as well as in vitro condition. The germination of 52% was observed in 

seeds germinated in the greenhouse with a low seedling conversion rate. Total soluble sugars were estimated from di昀昀er-
ent parts of the B. cochinchinensis seedling; to investigate this low germination rate. The investigation revealed that the 

root part had the maximum soluble sugar, followed by cotyledons, and the dried kernels had the least. Therefore, in vitro 

seed germination was attempted with the insight that higher sugars in the early-stage seedlings might be responsible for a 

low germination rate due to fungal attacks. Murashige and Skoog medium at full and half-strength was used for seed ger-

mination, along with di昀昀erent sucrose concentrations- 0%, 1%, 2%, 3%, 4.5% or 6%. Half-strength MS medium forti昀椀ed 
with 3% sucrose resulted in highest germination (96.60%) and seedling conversion (60%). Further, during acclimatization, 

in vitro seedlings survived at a rate of 80%, more than the ex vitro greenhouse-raised seedlings. This study proposed an 

e昀케cient in vitro seed germination protocol for mass propagation of B. cochinchinensis, where the early-stage susceptible 

seedlings could be rescued from fungal attack.

Keywords Anacardiaceae · Greenhouse · Propagation · Seedling conversion · Sucrose
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Biovalorizing agro-waste ‘de-oiled rice bran’ for thermostable, alkalophilic 
and detergent stable α-amylase production with its application as laundry 
detergent additive and textile desizer 
Nisha Gupta , Jai Shankar Paul *, Shailesh Kumar Jadhav 
School of Studies in Biotechnology, Pt. Ravishankar Shukla University, Raipur 492010, CG, India   

A R T I C L E  I N F O   

Keywords: 
α-Amylase 
Agro-waste 
Detergent 

A B S T R A C T   

The current research was concerned with the use of abundant agro-waste ‘de-oiled rice bran (DORB)’ as a sus-
tainable substrate to produce α-amylase followed by several targets like process parameter optimization for 
augmented production and immobilization. In addition, we have also focused on investigating the application of 
DORB_amy as an ef昀椀cient laundry detergent additive and textile desizer. The best production was recorded at pH 
8.0 at 37 çC after 96 h incubation with 1.5 % (w/v) maltose. The DORB_amy has optimum activity at pH 9.0 at 
60 çC with a Km and Vmax of 0.31 mg/mL and 222.22 mg/mL/min respectively. The catalytic performance of 
DORB_amy was further enhanced after immobilization in 3.0 % calcium alginate beads with 61.95 ± 0.17 % of 
operational stability after 昀椀ve continuous reaction cycles. The 昀椀ndings showed excellent performance of 
DORB_amy in cleaning starchy stains. The washing performance of enzyme and detergent together was better 
than their individual performance which increases the application of α-amylase as a laundry detergent additive. 
About 17.34 % weight loss or desizing was done by DORB_amy with an 8–9 TEGEWA rating. The reported 
biochemical features like thermostability, alkalophilic and detergent-stable nature of the DORB_amy make it 
industrially 昀椀t with great signi昀椀cance.   

1. Introduction 

The extracellular hydrolytic enzymes produced by a diverse group of 
microorganisms have vital importance in the biotechnology sector due 
to their countless applications. Since it is easier and faster to cultivate 
microorganisms than plants or animals, and it is easy to genetically 
modify the producing organisms to generate desired grades and quan-
tities of enzymes, microbial enzymes proved to be economically ad-
vantageous. Hydrolytic enzymes have superior selectivity and can be 
used in mild reaction conditions than chemical catalysts, they are highly 
intriguing biocatalysts that have been the subject of much research 
[1,2]. Chemical catalysts have been surpassed by microbial enzymes 
nowadays. Microbial hydrolases like proteases, amylases, lipases, cel-
lulases and pectinases have long-term applications in industries such as 
food, paper and pulp, feed, textile, detergent, pharmaceutical, leather, 
biopolymer and waste treatment [1,3]. One such hydrolase owing ver-
satile application in starch-based industries is α-amylase which is the 
need of the hour. 

Starch is an abundant polysaccharide and the ultimate reservoir of 

energy for the organisms on earth. The demand for starch and its hy-
drolytic products is increasing in various industries, reinforcing the 
search for an ef昀椀cient α-amylase enzyme. α-Amylase (endo-1, 4-α-D- 
Glucan glucohydrolase; E.C. 3.2.1.1) is an α-glucosidase widely used by 
industries to offer several vital applications [1,3]. It randomly cleaves 
the α-(1,4) glucosidic bonds of starch and other similar polysaccharides 
to release short-chain products like glucose, maltose and dextrin in 
α-anomeric con昀椀guration. Approximately 30 % share of the industrial 
enzyme market is dominated by α-amylases [3,4]. A lot of research and 
development is going on in searching for an ef昀椀cient α-amylase for the 
detergent and textile industry that can withstand extreme conditions of 
temperature, pH and harsh chemicals. 

On taking account of sustainability, the cheaper production medium 
is very signi昀椀cant for enzyme production. The use of agricultural by- 
products including various crop residues like wheat straw, wheat 
bran, groundnut husk, corn straw, coconut coir and sugarcane bagasse 
for extracellular α-amylase production has grown rapidly in recent de-
cades [3,4]. Agro-waste has many supremacies such as its diversity, easy 
availability, cost-effectiveness, environment friendliness and high 
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Chitosan decorated magnetic nanobiocatalyst of Bacillus derived α-amylase
as a role model for starchy wastewater treatment, detergent additive and
textile desizer
Nisha Gupta , Jai Shankar Paul *, Shailesh Kumar Jadhav
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A R T I C L E I N F O
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A B S T R A C T

In this study, Bacillus tequilensis TB5 α-amylase from rice-milled by-products (rice bran and de-oiled rice bran)
was successfully immobilized onto biologically synthesized magnetic nanoparticles fabricated with chitosan
(MNP-Ch) and characterized via different biophysical techniques. Furthermore, the study emphasized incorpo-
rating this nanostructure framework (MNP@2mgchitosan_DORB-amy and MNP@3mgchitosan_RB-amy) to offer
diverse applications, including enzymatic desizing, cleaning starchy stains, and treating synthetic starchy
wastewater. An enzyme loading of > 90 % for both enzymes indicated increased binding sites due to the
functional moieties of chitosan on the MNP. The Km was 0.28 and 0.31 mg/mL for the immobilized and free
forms of DORB-amy, respectively, and 0.18 and 0.27 mg/mL for the immobilized and free forms of RB-amy,
respectively. A low Km indicated an increased af昀椀nity of MNP-Ch-immobilized forms of enzymes toward the
substrate. The performance of both immobilized enzymes improved at a wide range of pH and temperature,
which may be attributed to the covalent binding of the enzyme on to the MNP-Ch. The nanobiocatalysts in the
detergent act synergistically to fade the starchy stains. Furthermore, an 8–9 TEGEWA scale rating with > 11 % of
starch removal was obtained through the biodesizing of starch-sized cotton fabric. The nanobiocatalyst ef昀椀-
ciently decomposed starch and liberated 650–670 mg/L of reducing sugar from the synthetic wastewater,
therefore offering promising opportunities for its exploration in a wastewater treatment plant. Thus, the study
recommends the potential exploration of sturdy matrices like MNP to offer remarkable applications with
maximum operational stability, easier recovery, and higher ef昀椀ciency.

1. Introduction

Microorganisms have proven as a boon since time immemorial by
aiding synthesis of bio-products like enzymes. The motivation to do this
research was found because of the excellent potential of microorganisms
in synthesizing application-based enzymes. Hydrolytic enzymes from
microbial sources are the need of the hour due to their immense appli-
cation in various sectors. α-Amylase (E.C 3.2.1.1 1,4-α-glucan-glucano-
hydrolase) is an α-glucanase which preferentially cleaves internal α-D-
(1,4) glycosidic linkages of starch in a random manner to generate short
chain α-anomeric product at random locations [1]. α-Amylase is the
backbone of starch-based 昀椀rms which accounts for about 30 % share of
the whole enzyme market and the second most demanded enzyme after
proteases [1,2]. It offers endless applications in food/bakery, biofuels,
textile, detergents, textile, pharmaceuticals and wastewater remediation

[3,4].
Enzymes have numerous advantages including eco-friendliness, cost-

effectiveness, require mild operational conditions and high speci昀椀city.
Despite having the aforementioned plus points, its solubility in the re-
action mixture, a non-recovery and poor catalytic performance due to
structural disruption at the extreme condition of pH and temperature
limits its usage in industries [5–8]. Immobilization has proven to be the
promising solution for all these shortcomings of free enzymes. Immo-
bilization is an empiric technique of con昀椀ning an enzyme in/onto a
suitable support known as a matrix via several weak and strong in-
teractions for enhancing its stability, reusability and recovery [7,9,10].
The main advantage of immobilization is that it reduces the cost of the
entire production process because the enzyme prepared once can be
used multiple times with even better catalytic ef昀椀ciency [2,7,8].

The correlation between nature and nanotechnology has proven to
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Abstract

β-Lactum antibiotics are broad class of antibiotics which kills bacteria by inhibiting the formation of peptidoglycan that con-

stitutes the bacterial cell wall. The resistance that develops in bacteria for antibiotics led the scientific world to think about the 

future aspects for modifying the way through which antibiotics are acted on the bacteria and become lethal for them. In this 

consequence, the potential of latest marketed antibiotics e.g. Amoxiciline (I), ceftazidim (II) have been evaluated after being 

conjugated with quantum dots. The surface of quantum dots has been conjugated with antibiotics by carbodiimide coupling 

with the help of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC) and N-hydroxysuccinimide (NHS) as conjugating 

agent between antibiotic and functionalized quantum dots. The antibacterial properties of QD-conjugated antibiotics have 

been determined by disc diffusion assay. The potency of QD-conjugated antibiotics has been estimated by determining their 

 MIC50 for the selected strain of Gram-negative (Escherichia coli) and Gram-positive (Staphylococcus aureus) bacteria. 

Minimum inhibitory concentration study, minimum bactericidal concentration and growth pattern analysis revealed that QD-

antibiotic conjugates showed slightly more prospective than pure native antibiotics against both Gram-negative (Escherichia 

coli) and Gram-positive (Staphylococcus aureus) bacteria.

Keywords β-Lactum antibiotics · QD-antibiotics conjugates · MIC50 · Antibacterial Activity

Introduction

Since the invention of penicillin, β-lactam antibiotics have 

developed as the most essential spectrum of antibacterial 

agents [1, 2]. However, the experimental treatment and 

wide utilization of these agents have made the bacteria to 

generate various types of β-lactamases (β-Lases), which 

could prompt the spread of bacterial resistance [3–6]. Thus 

clinical viability of β-lactam antibiotics was negotiated. 

β-lactam antibiotics resistance has turned out to be a seri-

ous issue that encounters the human health [7–10]. Thus, 

progressively more demand has been put on pharmaceuti-

cal investigators and medical researchers to develop new 

antibiotics [11]. Some strategies have been accounted for 

disabling the bacterial resistance. One was to change the 

structure of β-lactam to reduce its sensitivity to the hydrol-

ysis by β-Lases [12]. Another technique was to utilize dou-

ble activity cephems; if bacteria have resistance to one of 

them, the other antibacterial agent would destroy them in 

another way [13–16]. Vergauwe and coworkers utilized 

reagents, for example, 3 clavulanic acid to inactivate the 

β-Lases [17]. In all these techniques, reagents added to 

conquer the bacterial resistance were organic compounds. 

Inorganic components were occasionally utilized as a part 

of the antimicrobial industry. Though, it is notable that 

inorganic nanomaterials are great antimicrobial agents. 

Currently, there were some research work reported, which 
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Recognition of malathion pesticides in agricultural samples by using α-CD 
functionalized gold nanoparticles as a colorimetric sensor 
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A B S T R A C T   

Herein, a rapid, precise alpha-cyclodextrin (α-CD) based gold nanoparticles (AuNPs) for selective detection of 
malathion pesticides has been reported. These are organophosphorus pesticides (OPPs), that can cause a 
neurological disease by inhibiting the activity of acetylcholinesterase (AChE). It is important to exploit a quick 
and sensitive approach for monitoring OPPs. Hence in the present work, a colorimetric assay for the detection of 
malathion has been developed as a model of OPPs from the environmental sample matrices. The physical and 
chemical properties of synthesized alpha-cyclodextrin stabilized gold nanoparticles (AuNPs/α-CD) were studied 
with various characterization techniques, including UV–visible spectroscopy, TEM, DLS and FTIR. The designed 
sensing system displayed linearity in the broad range of malathion concentrations, 10–600 ng mL−1 with a limit 
of detection and the limit of quanti昀椀cation values 4.03 ng mL−1 and 12.96 ng mL−1, respectively. The application 
of the designed chemical sensor was extended to the malathion pesticide determination in real samples such as 
vegetables, which resulted in almost 100% recovery rates in all the spiked samples. Thus, due to these advan-
tages, the present study established a selective, facile and sensitive colorimetric platform for the direct detection 
of malathion within a very short time (5 min) with a low detection limit. The practicality of the constructed 
platform was further executed by the detection of the pesticide in vegetable samples.   

1. Introduction 

Malathion is an organophosphate pesticide (OPPs) commonly used 
in agriculture to control boll weevils and fruit 昀氀ies. This pesticide is 
classi昀椀ed as Class III (moderately toxic) by the Environmental Protection 
Agency (EPA), with evidence of carcinogenicity. The maximum residue 
limit (MRL) for this pesticide in foods has been set at 8 mg L−1 by the 
Food and Drug Administration [1]. OPPs are widely applied to improve 
agricultural products due to their effectiveness against pests destroying 
crops [2,3]. However, the improper use of OPPs may cause various 
environmental pollution, such as water and soil, which further lead to 
food safety issues. According to the World Health Organization (WHO) 
reports, approximately 1.5 billion children are suffering from diarrhea 
as a result of taking contaminated food per year, which directly results in 
more than 3 million deaths [4]. The toxicity of pesticides is directly 
proportional to their ability to inhibit the enzymatic activity of acetyl-
cholinesterase (AChE). AChE is an important enzyme for the nervous 
system and it plays a very important role in the decomposition or 

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

The conventional analytical methods for the determination of mal-
athion like enzyme-linked immune sorbent assay (ELISA) [8], 
surface-enhanced Raman scattering (SERS) technique [9], gas chroma-
tography (GC) [10], colorimetric detection method and molecular 
imprinting technique [11,12] that have been applied for the determi-
nation of pesticides from the environmental samples. All these analytical 
techniques require sample pre-treatments, and are time-consuming, 
complicated and expensive to implement. Currently, because of the 
ease of use, the ability to perform on-site analysis, and to provide 
naked-eye visual detection, the colorimetric method has been found as a 
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ABSTRACT: We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped silver nanoparticles
(AgNPs) to detect vitamin B2 in food samples. Plasmonic colorimetry shifts the plasmonic band from 405 to 445 nm in the presence
of B2, while the paper-based method changes the color of AgNPs from yellow to reddish yellow. B2 levels were quantified with a
smartphone-assisted RGB color detector app. Experimental and density functional theory investigations validated the selective
riboflavin−AgNP interaction. The plasmonic assay detected B2 in the range of 0.01−1.0 μg mL−1 with a detection limit of 0.008 μg
mL−1, while the paper-based assay detected in the range of 0.2−2.0 μg mL−1 with a detection limit of 0.09 μg mL−1. Both methods
had low relative standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-e3ective, user-friendly, paper-based
assay is particularly suitable for resource-limited settings, validated against high-performance liquid chromatography and Student’s t-
test for accuracy.

KEYWORDS: AgNPs/PVA, plasmonic colorimetry, paper-based colorimetry, vitamin B2, leafy vegetables, grains

■ INTRODUCTION

Vitamins represent essential biomolecules that are crucial for
the proper growth, development, and functionality of the
human body. They can be categorized into two main groups
based on their characteristics: water-soluble vitamins (includ-
ing B1 to B12 and C) and fat-soluble vitamins (like A, E, D, and
K). Among the water-soluble vitamins, riboflavin (also known
as B2) is particularly important. It is present in a variety of
foods, including fruits, vegetables, meats, eggs, dairy products,
grains, breads, and cereals. Riboflavin acts as a precursor for
coenzymes such as flavin mononucleotide (FMN) and flavin
adenine dinucleotide (FAD). These coenzymes play a vital role
in various redox reactions by aiding the enzymatic electron-
transfer process. The recommended daily intake of vitamin B2,
as indicated by the recommended daily allowance (RDA), is
1.3 mg day−1 for men and slightly lower at 1.1 mg day−1 for
women. The insuAcient intake of B2 through diet may result in
several disorders, including stunted growth in children, skin
and mucosal diseases, lesions around the mouth, blurry vision,
depression, anemia, and increased risk for cancer. Conversely,
an excessive intake of B2 can lead to deoxyribonucleic acid
(DNA) and tissue damage, as well as an increase in lipid
peroxide production.1−4 As a result, measuring the levels of B2

in food samples is extremely important.
A range of analytical techniques, including UV−vis,5

fluorescence,6 enzyme-linked immunosorbent assay
(ELISA),7 electrochemical methods,8 high-performance liquid
chromatography (HPLC),9 and liquid chromatography−mass
spectrometry (LC−MS),10 are employed to measure the levels
of B2 in pharmaceutical and food samples. ELISA requires a

specific monoclonal antibody to interact with B2, which is an
expensive and low sensitive compound. HPLC and LC−MS
methods use costly organic mobile phases and columns and
require frequent maintenance. Thus, there is a need for a
straightforward, rapid, cost-e3ective, and selective method to
measure B2 levels in foods.
According to recent investigations, noble metal nano-

particles (NPs), including silver (Ag), copper (Cu), and gold
(Au), have been found to be e3ective as localized surface
plasmon resonance (LSPR) probes for analyzing di3erent
chemical substances in clinical, environmental, pharmaceutical,
and food samples. LSPR constitutes a distinctive optical trait
observed in noble metal NPs that arises from the autonomous
oscillation of electrons when NPs’ surfaces interact with visible
light, a phenomenon documented in the scientific litera-
ture.11,12 The distinct colors exhibited by AgNPs, CuNPs, and
AuNPs are yellow, red, and pink, respectively, setting them
apart. However, when the target analyte is introduced, a
notable change in color emerges for the corresponding NPs.
This alteration originates from particle aggregation prompted
by a chemical reaction between the NPs and the specific
analyte under investigation. Additionally, NP agglomeration
leads to a plasmonic bathochromic shift in the absorption
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ABSTRACT: We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped silver nanoparticles
(AgNPs) to detect vitamin B2 in food samples. Plasmonic colorimetry shifts the plasmonic band from 405 to 445 nm in the presence
of B2, while the paper-based method changes the color of AgNPs from yellow to reddish yellow. B2 levels were quantified with a
smartphone-assisted RGB color detector app. Experimental and density functional theory investigations validated the selective
riboflavin−AgNP interaction. The plasmonic assay detected B2 in the range of 0.01−1.0 μg mL−1 with a detection limit of 0.008 μg
mL−1, while the paper-based assay detected in the range of 0.2−2.0 μg mL−1 with a detection limit of 0.09 μg mL−1. Both methods
had low relative standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-e3ective, user-friendly, paper-based
assay is particularly suitable for resource-limited settings, validated against high-performance liquid chromatography and Student’s t-
test for accuracy.

KEYWORDS: AgNPs/PVA, plasmonic colorimetry, paper-based colorimetry, vitamin B2, leafy vegetables, grains

■ INTRODUCTION

Vitamins represent essential biomolecules that are crucial for
the proper growth, development, and functionality of the
human body. They can be categorized into two main groups
based on their characteristics: water-soluble vitamins (includ-
ing B1 to B12 and C) and fat-soluble vitamins (like A, E, D, and
K). Among the water-soluble vitamins, riboflavin (also known
as B2) is particularly important. It is present in a variety of
foods, including fruits, vegetables, meats, eggs, dairy products,
grains, breads, and cereals. Riboflavin acts as a precursor for
coenzymes such as flavin mononucleotide (FMN) and flavin
adenine dinucleotide (FAD). These coenzymes play a vital role
in various redox reactions by aiding the enzymatic electron-
transfer process. The recommended daily intake of vitamin B2,
as indicated by the recommended daily allowance (RDA), is
1.3 mg day−1 for men and slightly lower at 1.1 mg day−1 for
women. The insuAcient intake of B2 through diet may result in
several disorders, including stunted growth in children, skin
and mucosal diseases, lesions around the mouth, blurry vision,
depression, anemia, and increased risk for cancer. Conversely,
an excessive intake of B2 can lead to deoxyribonucleic acid
(DNA) and tissue damage, as well as an increase in lipid
peroxide production.1−4 As a result, measuring the levels of B2

in food samples is extremely important.
A range of analytical techniques, including UV−vis,5

fluorescence,6 enzyme-linked immunosorbent assay
(ELISA),7 electrochemical methods,8 high-performance liquid
chromatography (HPLC),9 and liquid chromatography−mass
spectrometry (LC−MS),10 are employed to measure the levels
of B2 in pharmaceutical and food samples. ELISA requires a

specific monoclonal antibody to interact with B2, which is an
expensive and low sensitive compound. HPLC and LC−MS
methods use costly organic mobile phases and columns and
require frequent maintenance. Thus, there is a need for a
straightforward, rapid, cost-e3ective, and selective method to
measure B2 levels in foods.
According to recent investigations, noble metal nano-

particles (NPs), including silver (Ag), copper (Cu), and gold
(Au), have been found to be e3ective as localized surface
plasmon resonance (LSPR) probes for analyzing di3erent
chemical substances in clinical, environmental, pharmaceutical,
and food samples. LSPR constitutes a distinctive optical trait
observed in noble metal NPs that arises from the autonomous
oscillation of electrons when NPs’ surfaces interact with visible
light, a phenomenon documented in the scientific litera-
ture.11,12 The distinct colors exhibited by AgNPs, CuNPs, and
AuNPs are yellow, red, and pink, respectively, setting them
apart. However, when the target analyte is introduced, a
notable change in color emerges for the corresponding NPs.
This alteration originates from particle aggregation prompted
by a chemical reaction between the NPs and the specific
analyte under investigation. Additionally, NP agglomeration
leads to a plasmonic bathochromic shift in the absorption
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ABSTRACT: We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped silver nanoparticles
(AgNPs) to detect vitamin B2 in food samples. Plasmonic colorimetry shifts the plasmonic band from 405 to 445 nm in the presence
of B2, while the paper-based method changes the color of AgNPs from yellow to reddish yellow. B2 levels were quantified with a
smartphone-assisted RGB color detector app. Experimental and density functional theory investigations validated the selective
riboflavin−AgNP interaction. The plasmonic assay detected B2 in the range of 0.01−1.0 μg mL−1 with a detection limit of 0.008 μg
mL−1, while the paper-based assay detected in the range of 0.2−2.0 μg mL−1 with a detection limit of 0.09 μg mL−1. Both methods
had low relative standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-e3ective, user-friendly, paper-based
assay is particularly suitable for resource-limited settings, validated against high-performance liquid chromatography and Student’s t-
test for accuracy.

KEYWORDS: AgNPs/PVA, plasmonic colorimetry, paper-based colorimetry, vitamin B2, leafy vegetables, grains

■ INTRODUCTION

Vitamins represent essential biomolecules that are crucial for
the proper growth, development, and functionality of the
human body. They can be categorized into two main groups
based on their characteristics: water-soluble vitamins (includ-
ing B1 to B12 and C) and fat-soluble vitamins (like A, E, D, and
K). Among the water-soluble vitamins, riboflavin (also known
as B2) is particularly important. It is present in a variety of
foods, including fruits, vegetables, meats, eggs, dairy products,
grains, breads, and cereals. Riboflavin acts as a precursor for
coenzymes such as flavin mononucleotide (FMN) and flavin
adenine dinucleotide (FAD). These coenzymes play a vital role
in various redox reactions by aiding the enzymatic electron-
transfer process. The recommended daily intake of vitamin B2,
as indicated by the recommended daily allowance (RDA), is
1.3 mg day−1 for men and slightly lower at 1.1 mg day−1 for
women. The insuAcient intake of B2 through diet may result in
several disorders, including stunted growth in children, skin
and mucosal diseases, lesions around the mouth, blurry vision,
depression, anemia, and increased risk for cancer. Conversely,
an excessive intake of B2 can lead to deoxyribonucleic acid
(DNA) and tissue damage, as well as an increase in lipid
peroxide production.1−4 As a result, measuring the levels of B2

in food samples is extremely important.
A range of analytical techniques, including UV−vis,5

fluorescence,6 enzyme-linked immunosorbent assay
(ELISA),7 electrochemical methods,8 high-performance liquid
chromatography (HPLC),9 and liquid chromatography−mass
spectrometry (LC−MS),10 are employed to measure the levels
of B2 in pharmaceutical and food samples. ELISA requires a

specific monoclonal antibody to interact with B2, which is an
expensive and low sensitive compound. HPLC and LC−MS
methods use costly organic mobile phases and columns and
require frequent maintenance. Thus, there is a need for a
straightforward, rapid, cost-e3ective, and selective method to
measure B2 levels in foods.
According to recent investigations, noble metal nano-

particles (NPs), including silver (Ag), copper (Cu), and gold
(Au), have been found to be e3ective as localized surface
plasmon resonance (LSPR) probes for analyzing di3erent
chemical substances in clinical, environmental, pharmaceutical,
and food samples. LSPR constitutes a distinctive optical trait
observed in noble metal NPs that arises from the autonomous
oscillation of electrons when NPs’ surfaces interact with visible
light, a phenomenon documented in the scientific litera-
ture.11,12 The distinct colors exhibited by AgNPs, CuNPs, and
AuNPs are yellow, red, and pink, respectively, setting them
apart. However, when the target analyte is introduced, a
notable change in color emerges for the corresponding NPs.
This alteration originates from particle aggregation prompted
by a chemical reaction between the NPs and the specific
analyte under investigation. Additionally, NP agglomeration
leads to a plasmonic bathochromic shift in the absorption

Received: June 18, 2023
Revised: October 13, 2023
Accepted: October 20, 2023

Articlepubs.acs.org/acsfoodscitech

© XXXX American Chemical Society
A

https://doi.org/10.1021/acsfoodscitech.3c00235
ACS Food Sci. Technol. XXXX, XXX, XXX−XXX

D
ow

nl
oa

de
d 

vi
a 

IN
D

IA
N

 I
N

ST
 O

F 
T

E
C

H
 M

A
D

R
A

S 
on

 N
ov

em
be

r 
9,

 2
02

3 
at

 1
3:

22
:2

6 
(U

T
C

).
Se

e 
ht

tp
s:

//p
ub

s.
ac

s.
or

g/
sh

ar
in

gg
ui

de
lin

es
 f

or
 o

pt
io

ns
 o

n 
ho

w
 to

 le
gi

tim
at

el
y 

sh
ar

e 
pu

bl
is

he
d 

ar
tic

le
s.

ali06fiza@gmail.com
Typewritten text
32

ali06fiza@gmail.com
Highlight



Dual-Mode Plasmonic and Paper-Based Colorimetric Assays for the
Determination of Riboflavin in Green Leafy Vegetables and Whole
Grains

Tikeshwari, Kamlesh Shrivas,* Sanyukta Patel, Monisha, Tushar Kant, Santosh Singh Thakur,
Shamsh Pervez, Manas Kanti Deb, and Kallol K. Ghosh

Cite This: https://doi.org/10.1021/acsfoodscitech.3c00235 Read Online

ACCESS Metrics & More Article Recommendations *sı Supporting Information

ABSTRACT: We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped silver nanoparticles
(AgNPs) to detect vitamin B2 in food samples. Plasmonic colorimetry shifts the plasmonic band from 405 to 445 nm in the presence
of B2, while the paper-based method changes the color of AgNPs from yellow to reddish yellow. B2 levels were quantified with a
smartphone-assisted RGB color detector app. Experimental and density functional theory investigations validated the selective
riboflavin−AgNP interaction. The plasmonic assay detected B2 in the range of 0.01−1.0 μg mL−1 with a detection limit of 0.008 μg
mL−1, while the paper-based assay detected in the range of 0.2−2.0 μg mL−1 with a detection limit of 0.09 μg mL−1. Both methods
had low relative standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-e3ective, user-friendly, paper-based
assay is particularly suitable for resource-limited settings, validated against high-performance liquid chromatography and Student’s t-
test for accuracy.
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■ INTRODUCTION

Vitamins represent essential biomolecules that are crucial for
the proper growth, development, and functionality of the
human body. They can be categorized into two main groups
based on their characteristics: water-soluble vitamins (includ-
ing B1 to B12 and C) and fat-soluble vitamins (like A, E, D, and
K). Among the water-soluble vitamins, riboflavin (also known
as B2) is particularly important. It is present in a variety of
foods, including fruits, vegetables, meats, eggs, dairy products,
grains, breads, and cereals. Riboflavin acts as a precursor for
coenzymes such as flavin mononucleotide (FMN) and flavin
adenine dinucleotide (FAD). These coenzymes play a vital role
in various redox reactions by aiding the enzymatic electron-
transfer process. The recommended daily intake of vitamin B2,
as indicated by the recommended daily allowance (RDA), is
1.3 mg day−1 for men and slightly lower at 1.1 mg day−1 for
women. The insuAcient intake of B2 through diet may result in
several disorders, including stunted growth in children, skin
and mucosal diseases, lesions around the mouth, blurry vision,
depression, anemia, and increased risk for cancer. Conversely,
an excessive intake of B2 can lead to deoxyribonucleic acid
(DNA) and tissue damage, as well as an increase in lipid
peroxide production.1−4 As a result, measuring the levels of B2

in food samples is extremely important.
A range of analytical techniques, including UV−vis,5

fluorescence,6 enzyme-linked immunosorbent assay
(ELISA),7 electrochemical methods,8 high-performance liquid
chromatography (HPLC),9 and liquid chromatography−mass
spectrometry (LC−MS),10 are employed to measure the levels
of B2 in pharmaceutical and food samples. ELISA requires a

specific monoclonal antibody to interact with B2, which is an
expensive and low sensitive compound. HPLC and LC−MS
methods use costly organic mobile phases and columns and
require frequent maintenance. Thus, there is a need for a
straightforward, rapid, cost-e3ective, and selective method to
measure B2 levels in foods.
According to recent investigations, noble metal nano-

particles (NPs), including silver (Ag), copper (Cu), and gold
(Au), have been found to be e3ective as localized surface
plasmon resonance (LSPR) probes for analyzing di3erent
chemical substances in clinical, environmental, pharmaceutical,
and food samples. LSPR constitutes a distinctive optical trait
observed in noble metal NPs that arises from the autonomous
oscillation of electrons when NPs’ surfaces interact with visible
light, a phenomenon documented in the scientific litera-
ture.11,12 The distinct colors exhibited by AgNPs, CuNPs, and
AuNPs are yellow, red, and pink, respectively, setting them
apart. However, when the target analyte is introduced, a
notable change in color emerges for the corresponding NPs.
This alteration originates from particle aggregation prompted
by a chemical reaction between the NPs and the specific
analyte under investigation. Additionally, NP agglomeration
leads to a plasmonic bathochromic shift in the absorption
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Graphene-silver nano-ink for inkjet printing of paper electrode for 
electrochemical sensing of 4-nitrophenol 
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" Printed paper electrode (PPE) with gra-
phene (Gr)-silver (Ag) was used as 
electrochemical sensing for 4-nitrophe-
nol (4-NP). 

" Inkjet printer was employed to print 
formulated Gr-Ag NI on photo paper and 
sintered at 200 çC for 30 min to make 
electrode. 

" Gr-Ag/PPE was used as a working elec-
trode in cyclic voltammetry for 4-NP 
determination. 

" Gr-Ag/PPE provides a low cost, decom-
posable, and user-friendly sensor for 
monitoring of 4-NP in environmental 
water sample.  

A R T I C L E  I N F O   

Keywords: 
Inkjet printer 
Sensor 
Nanocomposite 
Nanoparticles 

A B S T R A C T   

Here, an inkjet printed paper electrode (PPE) decorated with graphene (Gr)-silver (Ag) nanocomposite was 
exploited as an electrochemical sensing probe for analysis of 4-nitrophenol (4-NP) in environmental water 
samples. In this work, 4% Gr-Ag nanocomposite ink (NI) was prepared in ethanol, ethylene glycol, and glycerol 
in the ratio of 50:45:5, which possess surface tension and viscosity of 36 mN m−1 and 11 mPa s, respectively. The 
of昀椀ce inkjet printer was employed to print formulated Gr-Ag NI on digital photo paper, followed by sintered at 
200 çC for 30 min to make effective conducting tracks for the sensing of 4-NP. Gr-Ag NI-based PPE was used as a 
working electrode in cyclic voltammetry. The working principle of detection is based on the electrocatalytic 
reduction process of 4-NP on the electrode surface. A good linearity range of 3.125–100 μM was observed, 
achieving a detection limit of 2.7 μM to measure 4-NP. Thus, the developed PPE holds considerable potential and 
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ABSTRACT: During the summer and winter periods of 2019−2020, we conducted sampling of fine
mode ambient aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl),
central Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial
region (EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included
the mass absorption coe/cient, mass absorption e/ciency, mass scattering e/ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e/ciencies. We
observed the highest absorption in the near ultraviolet−visible wavelength range (200−400 nm), with
CHR showing the highest absorption compared to the other two sites, WHR and EHR, respectively.
Across the wavelength range of 200−1100 nm, the overall contribution of black carbon to light
attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV−visible wavelengths, providing evidence of its non-trivial presence over the
Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to net
warming at these sites. The findings of this ground-based study contribute to our understanding of
the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier regions.

KEYWORDS: light-absorbing aerosols, carbonaceous matters, radiative forcing, Himalayan glacier, brown and black carbon

1. INTRODUCTION

The Himalayas, often called the “Third Pole” or the “Asian
water tower,” have witnessed excessive glacier melting in recent
decades.1 Carbonaceous aerosols of anthropogenic origin
significantly contribute to glacier melting.2 Aerosols deposited
on the glacier surface reduce its albedo (reflectivity) and
accelerate the melting process. Glacier melting has far-reaching
implications, including climate change, water resource
availability for downstream communities, and alterations in
river flow patterns. Carbonaceous aerosols are primarily
generated by natural sources like volcanic eruptions and sea
spray, as well as human activities such as fossil fuel combustion
and biomass burning. During the pre-monsoon period, the
primary driver of carbonaceous aerosol abundance over the
Himalayas is the long-range transport from the Indo-Gangetic
plains.3,4 In addition to long-range transport, local sources such
as cooking and heating activities also contribute a significant
amount of carbonaceous aerosols to the nearby atmosphere.

The major components of carbonaceous aerosols include
organic carbon (OC), elemental carbon (EC), sulfate, mineral
dust, and nitrate. OC and EC, also known as brown carbon
(BrC) and black carbon (BC), respectively, due to their light-
absorbing nature toward solar radiation, play a crucial role in

climate forcing by influencing the radiative balance and cloud
formation.5 BC is known to warm the atmosphere by
absorption of solar radiation, whereas OC shows strong
scattering behavior across the broad range of the solar
spectrum.6,7 However, recent studies have observed that OC
exhibits strong absorption in the near ultraviolet wavelengths
of the shortwave spectrum.8−11 Smoldering or low-temperature
combustion of biomass burning is a major source of
BrC.8,9,12−14 Previous studies examining light absorption by
OC and EC have shown that OC has lower absorption than
BC in the ambient atmosphere, from the near infrared to UV−

visible spectrum.15 However, OC can have mass emissions that
is 3−12 times larger than that of BC, making it important to
study the light absorption properties of BC and OC
component wise.16,17
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ABSTRACT: During the summer and winter periods of 2019−2020, we conducted sampling of fine
mode ambient aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl),
central Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial
region (EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included
the mass absorption coe/cient, mass absorption e/ciency, mass scattering e/ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e/ciencies. We
observed the highest absorption in the near ultraviolet−visible wavelength range (200−400 nm), with
CHR showing the highest absorption compared to the other two sites, WHR and EHR, respectively.
Across the wavelength range of 200−1100 nm, the overall contribution of black carbon to light
attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV−visible wavelengths, providing evidence of its non-trivial presence over the
Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to net
warming at these sites. The findings of this ground-based study contribute to our understanding of
the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier regions.

KEYWORDS: light-absorbing aerosols, carbonaceous matters, radiative forcing, Himalayan glacier, brown and black carbon

1. INTRODUCTION

The Himalayas, often called the “Third Pole” or the “Asian
water tower,” have witnessed excessive glacier melting in recent
decades.1 Carbonaceous aerosols of anthropogenic origin
significantly contribute to glacier melting.2 Aerosols deposited
on the glacier surface reduce its albedo (reflectivity) and
accelerate the melting process. Glacier melting has far-reaching
implications, including climate change, water resource
availability for downstream communities, and alterations in
river flow patterns. Carbonaceous aerosols are primarily
generated by natural sources like volcanic eruptions and sea
spray, as well as human activities such as fossil fuel combustion
and biomass burning. During the pre-monsoon period, the
primary driver of carbonaceous aerosol abundance over the
Himalayas is the long-range transport from the Indo-Gangetic
plains.3,4 In addition to long-range transport, local sources such
as cooking and heating activities also contribute a significant
amount of carbonaceous aerosols to the nearby atmosphere.

The major components of carbonaceous aerosols include
organic carbon (OC), elemental carbon (EC), sulfate, mineral
dust, and nitrate. OC and EC, also known as brown carbon
(BrC) and black carbon (BC), respectively, due to their light-
absorbing nature toward solar radiation, play a crucial role in

climate forcing by influencing the radiative balance and cloud
formation.5 BC is known to warm the atmosphere by
absorption of solar radiation, whereas OC shows strong
scattering behavior across the broad range of the solar
spectrum.6,7 However, recent studies have observed that OC
exhibits strong absorption in the near ultraviolet wavelengths
of the shortwave spectrum.8−11 Smoldering or low-temperature
combustion of biomass burning is a major source of
BrC.8,9,12−14 Previous studies examining light absorption by
OC and EC have shown that OC has lower absorption than
BC in the ambient atmosphere, from the near infrared to UV−

visible spectrum.15 However, OC can have mass emissions that
is 3−12 times larger than that of BC, making it important to
study the light absorption properties of BC and OC
component wise.16,17
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ABSTRACT: During the summer and winter periods of 2019−2020, we conducted sampling of fine
mode ambient aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl),
central Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial
region (EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included
the mass absorption coe/cient, mass absorption e/ciency, mass scattering e/ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e/ciencies. We
observed the highest absorption in the near ultraviolet−visible wavelength range (200−400 nm), with
CHR showing the highest absorption compared to the other two sites, WHR and EHR, respectively.
Across the wavelength range of 200−1100 nm, the overall contribution of black carbon to light
attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV−visible wavelengths, providing evidence of its non-trivial presence over the
Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to net
warming at these sites. The findings of this ground-based study contribute to our understanding of
the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier regions.

KEYWORDS: light-absorbing aerosols, carbonaceous matters, radiative forcing, Himalayan glacier, brown and black carbon

1. INTRODUCTION

The Himalayas, often called the “Third Pole” or the “Asian
water tower,” have witnessed excessive glacier melting in recent
decades.1 Carbonaceous aerosols of anthropogenic origin
significantly contribute to glacier melting.2 Aerosols deposited
on the glacier surface reduce its albedo (reflectivity) and
accelerate the melting process. Glacier melting has far-reaching
implications, including climate change, water resource
availability for downstream communities, and alterations in
river flow patterns. Carbonaceous aerosols are primarily
generated by natural sources like volcanic eruptions and sea
spray, as well as human activities such as fossil fuel combustion
and biomass burning. During the pre-monsoon period, the
primary driver of carbonaceous aerosol abundance over the
Himalayas is the long-range transport from the Indo-Gangetic
plains.3,4 In addition to long-range transport, local sources such
as cooking and heating activities also contribute a significant
amount of carbonaceous aerosols to the nearby atmosphere.

The major components of carbonaceous aerosols include
organic carbon (OC), elemental carbon (EC), sulfate, mineral
dust, and nitrate. OC and EC, also known as brown carbon
(BrC) and black carbon (BC), respectively, due to their light-
absorbing nature toward solar radiation, play a crucial role in

climate forcing by influencing the radiative balance and cloud
formation.5 BC is known to warm the atmosphere by
absorption of solar radiation, whereas OC shows strong
scattering behavior across the broad range of the solar
spectrum.6,7 However, recent studies have observed that OC
exhibits strong absorption in the near ultraviolet wavelengths
of the shortwave spectrum.8−11 Smoldering or low-temperature
combustion of biomass burning is a major source of
BrC.8,9,12−14 Previous studies examining light absorption by
OC and EC have shown that OC has lower absorption than
BC in the ambient atmosphere, from the near infrared to UV−

visible spectrum.15 However, OC can have mass emissions that
is 3−12 times larger than that of BC, making it important to
study the light absorption properties of BC and OC
component wise.16,17
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ABSTRACT: During the summer and winter periods of 2019−2020, we conducted sampling of fine
mode ambient aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl),
central Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial
region (EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included
the mass absorption coe/cient, mass absorption e/ciency, mass scattering e/ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e/ciencies. We
observed the highest absorption in the near ultraviolet−visible wavelength range (200−400 nm), with
CHR showing the highest absorption compared to the other two sites, WHR and EHR, respectively.
Across the wavelength range of 200−1100 nm, the overall contribution of black carbon to light
attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV−visible wavelengths, providing evidence of its non-trivial presence over the
Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to net
warming at these sites. The findings of this ground-based study contribute to our understanding of
the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier regions.

KEYWORDS: light-absorbing aerosols, carbonaceous matters, radiative forcing, Himalayan glacier, brown and black carbon

1. INTRODUCTION

The Himalayas, often called the “Third Pole” or the “Asian
water tower,” have witnessed excessive glacier melting in recent
decades.1 Carbonaceous aerosols of anthropogenic origin
significantly contribute to glacier melting.2 Aerosols deposited
on the glacier surface reduce its albedo (reflectivity) and
accelerate the melting process. Glacier melting has far-reaching
implications, including climate change, water resource
availability for downstream communities, and alterations in
river flow patterns. Carbonaceous aerosols are primarily
generated by natural sources like volcanic eruptions and sea
spray, as well as human activities such as fossil fuel combustion
and biomass burning. During the pre-monsoon period, the
primary driver of carbonaceous aerosol abundance over the
Himalayas is the long-range transport from the Indo-Gangetic
plains.3,4 In addition to long-range transport, local sources such
as cooking and heating activities also contribute a significant
amount of carbonaceous aerosols to the nearby atmosphere.

The major components of carbonaceous aerosols include
organic carbon (OC), elemental carbon (EC), sulfate, mineral
dust, and nitrate. OC and EC, also known as brown carbon
(BrC) and black carbon (BC), respectively, due to their light-
absorbing nature toward solar radiation, play a crucial role in

climate forcing by influencing the radiative balance and cloud
formation.5 BC is known to warm the atmosphere by
absorption of solar radiation, whereas OC shows strong
scattering behavior across the broad range of the solar
spectrum.6,7 However, recent studies have observed that OC
exhibits strong absorption in the near ultraviolet wavelengths
of the shortwave spectrum.8−11 Smoldering or low-temperature
combustion of biomass burning is a major source of
BrC.8,9,12−14 Previous studies examining light absorption by
OC and EC have shown that OC has lower absorption than
BC in the ambient atmosphere, from the near infrared to UV−

visible spectrum.15 However, OC can have mass emissions that
is 3−12 times larger than that of BC, making it important to
study the light absorption properties of BC and OC
component wise.16,17
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ABSTRACT: During the summer and winter periods of 2019−2020, we conducted sampling of fine
mode ambient aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl),
central Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial
region (EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included
the mass absorption coe/cient, mass absorption e/ciency, mass scattering e/ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e/ciencies. We
observed the highest absorption in the near ultraviolet−visible wavelength range (200−400 nm), with
CHR showing the highest absorption compared to the other two sites, WHR and EHR, respectively.
Across the wavelength range of 200−1100 nm, the overall contribution of black carbon to light
attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV−visible wavelengths, providing evidence of its non-trivial presence over the
Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to net
warming at these sites. The findings of this ground-based study contribute to our understanding of
the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier regions.
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1. INTRODUCTION

The Himalayas, often called the “Third Pole” or the “Asian
water tower,” have witnessed excessive glacier melting in recent
decades.1 Carbonaceous aerosols of anthropogenic origin
significantly contribute to glacier melting.2 Aerosols deposited
on the glacier surface reduce its albedo (reflectivity) and
accelerate the melting process. Glacier melting has far-reaching
implications, including climate change, water resource
availability for downstream communities, and alterations in
river flow patterns. Carbonaceous aerosols are primarily
generated by natural sources like volcanic eruptions and sea
spray, as well as human activities such as fossil fuel combustion
and biomass burning. During the pre-monsoon period, the
primary driver of carbonaceous aerosol abundance over the
Himalayas is the long-range transport from the Indo-Gangetic
plains.3,4 In addition to long-range transport, local sources such
as cooking and heating activities also contribute a significant
amount of carbonaceous aerosols to the nearby atmosphere.

The major components of carbonaceous aerosols include
organic carbon (OC), elemental carbon (EC), sulfate, mineral
dust, and nitrate. OC and EC, also known as brown carbon
(BrC) and black carbon (BC), respectively, due to their light-
absorbing nature toward solar radiation, play a crucial role in

climate forcing by influencing the radiative balance and cloud
formation.5 BC is known to warm the atmosphere by
absorption of solar radiation, whereas OC shows strong
scattering behavior across the broad range of the solar
spectrum.6,7 However, recent studies have observed that OC
exhibits strong absorption in the near ultraviolet wavelengths
of the shortwave spectrum.8−11 Smoldering or low-temperature
combustion of biomass burning is a major source of
BrC.8,9,12−14 Previous studies examining light absorption by
OC and EC have shown that OC has lower absorption than
BC in the ambient atmosphere, from the near infrared to UV−

visible spectrum.15 However, OC can have mass emissions that
is 3−12 times larger than that of BC, making it important to
study the light absorption properties of BC and OC
component wise.16,17
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ABSTRACT: During the summer and winter periods of 2019−2020, we conducted sampling of fine
mode ambient aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl),
central Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial
region (EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included
the mass absorption coe/cient, mass absorption e/ciency, mass scattering e/ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e/ciencies. We
observed the highest absorption in the near ultraviolet−visible wavelength range (200−400 nm), with
CHR showing the highest absorption compared to the other two sites, WHR and EHR, respectively.
Across the wavelength range of 200−1100 nm, the overall contribution of black carbon to light
attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV−visible wavelengths, providing evidence of its non-trivial presence over the
Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to net
warming at these sites. The findings of this ground-based study contribute to our understanding of
the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier regions.

KEYWORDS: light-absorbing aerosols, carbonaceous matters, radiative forcing, Himalayan glacier, brown and black carbon

1. INTRODUCTION

The Himalayas, often called the “Third Pole” or the “Asian
water tower,” have witnessed excessive glacier melting in recent
decades.1 Carbonaceous aerosols of anthropogenic origin
significantly contribute to glacier melting.2 Aerosols deposited
on the glacier surface reduce its albedo (reflectivity) and
accelerate the melting process. Glacier melting has far-reaching
implications, including climate change, water resource
availability for downstream communities, and alterations in
river flow patterns. Carbonaceous aerosols are primarily
generated by natural sources like volcanic eruptions and sea
spray, as well as human activities such as fossil fuel combustion
and biomass burning. During the pre-monsoon period, the
primary driver of carbonaceous aerosol abundance over the
Himalayas is the long-range transport from the Indo-Gangetic
plains.3,4 In addition to long-range transport, local sources such
as cooking and heating activities also contribute a significant
amount of carbonaceous aerosols to the nearby atmosphere.

The major components of carbonaceous aerosols include
organic carbon (OC), elemental carbon (EC), sulfate, mineral
dust, and nitrate. OC and EC, also known as brown carbon
(BrC) and black carbon (BC), respectively, due to their light-
absorbing nature toward solar radiation, play a crucial role in

climate forcing by influencing the radiative balance and cloud
formation.5 BC is known to warm the atmosphere by
absorption of solar radiation, whereas OC shows strong
scattering behavior across the broad range of the solar
spectrum.6,7 However, recent studies have observed that OC
exhibits strong absorption in the near ultraviolet wavelengths
of the shortwave spectrum.8−11 Smoldering or low-temperature
combustion of biomass burning is a major source of
BrC.8,9,12−14 Previous studies examining light absorption by
OC and EC have shown that OC has lower absorption than
BC in the ambient atmosphere, from the near infrared to UV−

visible spectrum.15 However, OC can have mass emissions that
is 3−12 times larger than that of BC, making it important to
study the light absorption properties of BC and OC
component wise.16,17

Received: April 6, 2023
Revised: June 13, 2023
Accepted: July 19, 2023
Published: August 8, 2023

Articlehttp://pubs.acs.org/journal/aesccq

© 2023 American Chemical Society
1536

https://doi.org/10.1021/acsearthspacechem.3c00088
ACS Earth Space Chem. 2023, 7, 1536−1544

D
ow

nl
oa

de
d 

vi
a 

PT
 R

A
V

IS
H

A
N

K
A

R
 S

H
U

K
L

A
 U

N
IV

 o
n 

M
ay

 4
, 2

02
5 

at
 1

0:
54

:3
2 

(U
T

C
).

Se
e 

ht
tp

s:
//p

ub
s.

ac
s.

or
g/

sh
ar

in
gg

ui
de

lin
es

 f
or

 o
pt

io
ns

 o
n 

ho
w

 to
 le

gi
tim

at
el

y 
sh

ar
e 

pu
bl

is
he

d 
ar

tic
le

s.

ali06fiza@gmail.com
Typewritten text
40

ali06fiza@gmail.com
Highlight



ABOUT JOURNAL (ABOUTJOURNAL.ASPX)  CONTACT US (CONTACTUS.ASPX)  JRU (PART-A) (HTTPS://JRU-A.COM/)

  

 (HTTPS://SCHOLAR.GOOGLE.CO.IN/SCHOLAR?

HL=EN&AS_SDT=0%2C5&Q='JOURNAL+OF+RAVISHANKAR+UNIVERSITY'&BTNG=)

(Home.aspx)

Journal of Ravishankar University
Pt. Ravishankar Shukla University, Raipur, Chhattisgarh

(Home.aspx)

PART-B

(SCIENCE)
ISSN: 0970-5910

RECENTLY PUBLISHED ARTICLES
Volume:37,  Issue:2,     Online Since: December 29, 2024    Published On: December 29, 2024    [ Views: 14168 ]

Message From the Editor's Desk
Volume:37, Issue: 2

Read  (EditorsMessage/E_Msg_37_2.pdf)

ABOUT JRU PART-B

Journal of Ravishankar University (PART-B) promotes latest research that makes a

signi�cant contribution in advancing knowledge of scienti�c disciplines that are critical to

the discovery and development of new drugs and therapies...read more    

(AboutJournal.aspx)

 

   

HOME  (HOME.ASPX) EDITORIAL BOARD (EDITORIALBOARD.ASPX)

PAST ISSUES (PASTISSUES.ASPX) FOR AUTHORS  MORE  NEWS (NEWS.ASPX)

search  

Submit Article (SubmitArticle.aspx)

https://jru-b.com/AboutJournal.aspx
https://jru-b.com/ContactUs.aspx
https://jru-a.com/
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=%27Journal+of+Ravishankar+University%27&btnG=
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/EditorsMessage/E_Msg_37_2.pdf
https://jru-b.com/EditorsMessage/E_Msg_37_2.pdf
https://jru-b.com/AboutJournal.aspx
https://jru-b.com/AboutJournal.aspx
https://jru-b.com/AboutJournal.aspx
https://jru-b.com/AboutJournal.aspx
https://jru-b.com/AboutJournal.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/EditorialBoard.aspx
https://jru-b.com/PastIssues.aspx
https://jru-b.com/News.aspx
javascript:__doPostBack('ctl00$Search_lnkbtn','')
https://jru-b.com/SubmitArticle.aspx
https://jru-b.com/SubmitArticle.aspx
ali06fiza@gmail.com
Typewritten text
41



 
 

60  DOI: 10.52228/JRUB.2023-36-2-5 
 

Journal of Ravishankar University, Part – B, 36(2), (2023) 

Rice Straw-Derived Carbon Integrated with PANI: As an Electrode 
Material for High-performance Supercapacitor 

Vaibhav Dixit, Rajiv Nayan, Shubhra Sinha, Suryakant Manikpuri, Manmohan L. 

Satnami, Kallol K. Ghosh, Manas Kanti Deb, Shamsh Pervez, Indrapal Karbhal* 

School of Studies in Chemistry, Pt. Ravishankar Shukla University Raipur (C.G.) 

 

*Corresponding Author: ikarbhal@gmail.com  

Abstract 

A novel composite electrode material has been synthesized using in-situ chemical 
polymerization of aniline over the surface of rice straw-derived carbon (RSC). The detailed 
structural characterization validates the effective incorporation of granular polyaniline (PANI) 
over the RSC surface. The supercapacitor performance of the RSC@PANI electrode was 
systematically investigated and achieved as high as specific capacitance of 408 Fg-1 at a current 
density of 1 Ag-1. Moreover, RSC@PANI shows 93% capacitance retention after 1000 cycles 
at a current density 10 Ag-1. Apart from its outstanding electrochemical performance, the 
resulting RSC@PANI electrode exhibits exceptional characteristics such as scalability and 
lightweight properties. This study contributes valuable insights into the synthesis and 
characterization of RSC@PANI as a promising electrode material for supercapacitors.  

Keywords: Rice Straw, Polyaniline, RSC@PANI, Supercapacitor, Scalability, Low-cost. 

Introduction 

The growing energy consumption, depletion of natural energy resources, drastic climate 
changes and environmental concerns paradigm shift towards sustainable energy sources with 
green and clean energy storage systems. As the world strives for a transition to cleaner and 
more efficient energy sources, energy storage technologies play a key role in ensuring the 
reliability and sustainability of power systems for the next generation (Li et al., 2014; Olabi et 
al., 2022; Kasprzak et al., 2023). Among the various available energy storage devices, 
supercapacitors (SCs), also known as electrochemical capacitors or ultracapacitors, stand out 
as promising electrochemical devices that show higher power density than traditional batteries. 
Although SCs exhibit remarkable characteristics such as high power density and long cycle life 
but its large-scale energy storage system is hindered due to low energy density (Guan et al., 
2012; Benoy et al., 2022; Karbhal et al., 2022). Despite this drawback, the exceptionally high 
power density of SCs renders them promising for integration in hybrid and heavy electric 
vehicles for high power supply. Due to its inherent characteristics, researchers are actively 
exploring diverse approaches to improve the energy density of SCs by employing a variety of 
electrode materials (Karbhal et al., 2021; Behzadi pour et al., 2023). 
In general, carbon-based materials, encompassing activated carbon (AC) (Zhi et al., 2014), 
graphene (He et al., 2013), carbon nanotube (CNT) (Huang et al., 2023), carbon fiber (CF) (Yu 
et al., 2014), templated porous carbon (Yang et al., 2020) and fullerene (Tang et al., 2017) are 
widely employed as electrode materials in electrochemical double-layer capacitors (EDLCs). 
Broadly, enhancing the specific capacitance and energy density involves adjusting the surface 
area and conductivity of carbon-based materials. Recent efforts have concentrated on boosting 
the energy density of SCs through the combination of EDLC materials with pseudo-capacitive 
materials like metal oxides (MnO2, RuO2, NiO, Co3O4 etc.) and conductive polymers like 
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Progress in the design of portable colorimetric
chemical sensing devices

Tushar Kant, *a Kamlesh Shrivas, *b Ankita Tejwani,b Khushali Tandey,b

Anuradha Sharmac and Shashi Guptac

The need for precise determination of heavy metals, anions, biomolecules, pesticides, drugs, and other

substances is vital across clinical, environmental, and food safety domains. Recent years have seen signifi-

cant progress in portable colorimetric chemical sensing devices, revolutionizing on-the-spot analysis.

This review offers a comprehensive overview of these advancements, covering handheld colorimetry,

RGB-based colorimetry, paper-based colorimetry, and wearable colorimetry devices. It explores the

underlying principles, functional materials (chromophoric reagents/dyes and nanoparticles), detection

mechanisms, and their applications in environmental monitoring, clinical care, and food safety. Noble

metal nanoparticles (NPs) have arisen as promising substitutes in the realm of sensing materials. They

display notable advantages, including heightened sensitivity, the ability to fine-tune their plasmonic

characteristics for improved selectivity, and the capacity to induce visible color changes, and simplifying

detection. Integration of NPs fabricated paper device with smartphones and wearables facilitates reagent-

free, cost-effective, and portable colorimetric sensing, enabling real-time analysis and remote

monitoring.

1. Introduction

The determination of heavy metals, biomolecules, pesticides,

volatile organic compounds (VOCs), drugs, and several other

materials plays a vital role in clinical, environmental, and food

safety applications. In clinical backgrounds, the exact exposure

of biomolecules, such as proteins and genetic markers, is vital

for diagnosing diseases, monitoring treatment efficacy, and

ensuring optimal patient care. Environmental monitoring

relies on the analysis of heavy metals and VOCs to assess pol-

lution levels, identify sources of contamination, and protect

ecosystems and human health. Pesticide analysis is essential

in agricultural practices to ensure safe and sustainable food

production while minimizing environmental impact.

Additionally, in food safety, the identification of contaminants

and nutrients is critical for ensuring the quality and safety of

food products and safeguarding consumers’ well-being.

Overall, precise determination of these substances in different

contexts is indispensable for public health protection, environ-

mental preservation, and maintaining high food safety

standards.1–5

Numerous analytical methods are utilized in diverse appli-

cations for identification and examination of metals, bio-

molecules, toxicants, and various other substances. For metal

detection, methods such as atomic absorption spectroscopy

(AAS),6 inductively coupled plasma-atomic emission spec-

troscopy (ICP-AES),7 ICP-mass spectrometry (MS),8 fluorime-

try,9 and electroanalytical methods10 are commonly utilized.

In the analysis of biomolecules, pesticides, drugs, and volatile

organic compounds (VOCs) from environmental, clinical,

food, and industrial samples, techniques like fluorimetry,11

electroanalytical methods,12 high-performance liquid chrom-

atography (HPLC),13 gas chromatography (GC),14 liquid chrom-

atography-mass spectrometry (LC-MS),15 and gas chromato-

graphy-mass spectrometry (GC-MS)16 are widely used. The

selection of specific methods depends on the nature of the

substances being analyzed, the desired level of sensitivity and

accuracy, and the particular application requirements. AAS,

ICP-AES, ICP-MS, GC, HPLC, GC-MS, LC-MS, fluorimetry, and

electroanalytical methods exhibit high sensitivity for detecting

various chemical substances; however, they can be expensive,

require trained personnel, and may not be applicable at the

sample sources.

Among the analytical methods discussed, colorimetry,

often referred to as spectrophotometry, distinguishes itself as

a straightforward and easily accessible approach for identify-

aShaheed Kawasi Rodda Pedda, Govt. College Kuakonda, Dantewada-494552, CG,

India. E-mail: tusharkant40@gmail.com
bSchool of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur-492010,

CG, India. E-mail: kshrivas@gmail.com
cDepartment of Zoology, Govt. Nagarjuna P.G. College of Science, Raipur-492010,

CG, India

19016 | Nanoscale, 2023, 15, 19016–19038 This journal is © The Royal Society of Chemistry 2023

Pu
bl

is
he

d 
on

 2
2 

N
ov

em
be

r 
20

23
. D

ow
nl

oa
de

d 
on

 4
/7

/2
02

5 
12

:2
8:

07
 P

M
. 

View Article Online
View Journal  | View Issue

ali06fiza@gmail.com
Typewritten text
42

Dr.Deependra Singh
Highlight



 
 

60  DOI: 10.52228/JRUB.2023-36-2-5 
 

Journal of Ravishankar University, Part – B, 36(2), (2023) 

Rice Straw-Derived Carbon Integrated with PANI: As an Electrode 
Material for High-performance Supercapacitor 

Vaibhav Dixit, Rajiv Nayan, Shubhra Sinha, Suryakant Manikpuri, Manmohan L. 

Satnami, Kallol K. Ghosh, Manas Kanti Deb, Shamsh Pervez, Indrapal Karbhal* 

School of Studies in Chemistry, Pt. Ravishankar Shukla University Raipur (C.G.) 

 

*Corresponding Author: ikarbhal@gmail.com  

Abstract 

A novel composite electrode material has been synthesized using in-situ chemical 
polymerization of aniline over the surface of rice straw-derived carbon (RSC). The detailed 
structural characterization validates the effective incorporation of granular polyaniline (PANI) 
over the RSC surface. The supercapacitor performance of the RSC@PANI electrode was 
systematically investigated and achieved as high as specific capacitance of 408 Fg-1 at a current 
density of 1 Ag-1. Moreover, RSC@PANI shows 93% capacitance retention after 1000 cycles 
at a current density 10 Ag-1. Apart from its outstanding electrochemical performance, the 
resulting RSC@PANI electrode exhibits exceptional characteristics such as scalability and 
lightweight properties. This study contributes valuable insights into the synthesis and 
characterization of RSC@PANI as a promising electrode material for supercapacitors.  

Keywords: Rice Straw, Polyaniline, RSC@PANI, Supercapacitor, Scalability, Low-cost. 

Introduction 

The growing energy consumption, depletion of natural energy resources, drastic climate 
changes and environmental concerns paradigm shift towards sustainable energy sources with 
green and clean energy storage systems. As the world strives for a transition to cleaner and 
more efficient energy sources, energy storage technologies play a key role in ensuring the 
reliability and sustainability of power systems for the next generation (Li et al., 2014; Olabi et 
al., 2022; Kasprzak et al., 2023). Among the various available energy storage devices, 
supercapacitors (SCs), also known as electrochemical capacitors or ultracapacitors, stand out 
as promising electrochemical devices that show higher power density than traditional batteries. 
Although SCs exhibit remarkable characteristics such as high power density and long cycle life 
but its large-scale energy storage system is hindered due to low energy density (Guan et al., 
2012; Benoy et al., 2022; Karbhal et al., 2022). Despite this drawback, the exceptionally high 
power density of SCs renders them promising for integration in hybrid and heavy electric 
vehicles for high power supply. Due to its inherent characteristics, researchers are actively 
exploring diverse approaches to improve the energy density of SCs by employing a variety of 
electrode materials (Karbhal et al., 2021; Behzadi pour et al., 2023). 
In general, carbon-based materials, encompassing activated carbon (AC) (Zhi et al., 2014), 
graphene (He et al., 2013), carbon nanotube (CNT) (Huang et al., 2023), carbon fiber (CF) (Yu 
et al., 2014), templated porous carbon (Yang et al., 2020) and fullerene (Tang et al., 2017) are 
widely employed as electrode materials in electrochemical double-layer capacitors (EDLCs). 
Broadly, enhancing the specific capacitance and energy density involves adjusting the surface 
area and conductivity of carbon-based materials. Recent efforts have concentrated on boosting 
the energy density of SCs through the combination of EDLC materials with pseudo-capacitive 
materials like metal oxides (MnO2, RuO2, NiO, Co3O4 etc.) and conductive polymers like 

ali06fiza@gmail.com
Typewritten text
43

Dr.Deependra Singh
Highlight



 
 

60  DOI: 10.52228/JRUB.2023-36-2-5 
 

Journal of Ravishankar University, Part – B, 36(2), (2023) 

Rice Straw-Derived Carbon Integrated with PANI: As an Electrode 
Material for High-performance Supercapacitor 

Vaibhav Dixit, Rajiv Nayan, Shubhra Sinha, Suryakant Manikpuri, Manmohan L. 

Satnami, Kallol K. Ghosh, Manas Kanti Deb, Shamsh Pervez, Indrapal Karbhal* 

School of Studies in Chemistry, Pt. Ravishankar Shukla University Raipur (C.G.) 

 

*Corresponding Author: ikarbhal@gmail.com  

Abstract 

A novel composite electrode material has been synthesized using in-situ chemical 
polymerization of aniline over the surface of rice straw-derived carbon (RSC). The detailed 
structural characterization validates the effective incorporation of granular polyaniline (PANI) 
over the RSC surface. The supercapacitor performance of the RSC@PANI electrode was 
systematically investigated and achieved as high as specific capacitance of 408 Fg-1 at a current 
density of 1 Ag-1. Moreover, RSC@PANI shows 93% capacitance retention after 1000 cycles 
at a current density 10 Ag-1. Apart from its outstanding electrochemical performance, the 
resulting RSC@PANI electrode exhibits exceptional characteristics such as scalability and 
lightweight properties. This study contributes valuable insights into the synthesis and 
characterization of RSC@PANI as a promising electrode material for supercapacitors.  

Keywords: Rice Straw, Polyaniline, RSC@PANI, Supercapacitor, Scalability, Low-cost. 
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more efficient energy sources, energy storage technologies play a key role in ensuring the 
reliability and sustainability of power systems for the next generation (Li et al., 2014; Olabi et 
al., 2022; Kasprzak et al., 2023). Among the various available energy storage devices, 
supercapacitors (SCs), also known as electrochemical capacitors or ultracapacitors, stand out 
as promising electrochemical devices that show higher power density than traditional batteries. 
Although SCs exhibit remarkable characteristics such as high power density and long cycle life 
but its large-scale energy storage system is hindered due to low energy density (Guan et al., 
2012; Benoy et al., 2022; Karbhal et al., 2022). Despite this drawback, the exceptionally high 
power density of SCs renders them promising for integration in hybrid and heavy electric 
vehicles for high power supply. Due to its inherent characteristics, researchers are actively 
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et al., 2014), templated porous carbon (Yang et al., 2020) and fullerene (Tang et al., 2017) are 
widely employed as electrode materials in electrochemical double-layer capacitors (EDLCs). 
Broadly, enhancing the specific capacitance and energy density involves adjusting the surface 
area and conductivity of carbon-based materials. Recent efforts have concentrated on boosting 
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al., 2022; Kasprzak et al., 2023). Among the various available energy storage devices, 
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as promising electrochemical devices that show higher power density than traditional batteries. 
Although SCs exhibit remarkable characteristics such as high power density and long cycle life 
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Abstract 

Imidazolium-based ionic liquids have emerged as promising bio-compatible solvents for bio-

molecules. The interaction of two imidazolium-based ionic liquids, namely 1-decyl-3-methyl-

imidazolium tetrafluoroborate [Dmim][BF4] and 1-butyl-3-methylimidazolium octylsulfate 

[Bmim][OS], with human serum albumin (HSA) have been investigated using UV-visible, 

fluorescence and fourier transform infrared spectroscopy. Stern-Volmer quenching constant 

(Ksv) and the binding affinity (Ka) value have been also calculated to reveals the molecular 

interactions between HSA and the imidazolium-based ILs. Additionally, we explored the 

thermodynamic feasibility of these interactions by calculating the Gibbs free energy (∆G), 
entropy (∆S), and enthalpy (∆H). Hydrophobic interactions have been identified as exerting a 

more significant influence than hydrogen bonding in the interactions between proteins and 

ionic liquids. This implies that the hydrophobic characteristics of the ionic liquids play a pivotal 

role in the denaturation of proteins. Consequently, we conclude that the hydrophobic nature of 

the ionic liquids is essential for inducing interactions with proteins and potentially contributing 

to protein structure denaturation. 

Keywords: Ionic liquid, Imidazolium ionic liquids, Serum albumin, Fluorescence, FTIR.  

 

Graphical abstract 

 

 

1. Introduction 

Serum albumin, the predominant protein in the circulatory system, plays a crucial role in 

various physiological processes, including the transportation and binding of compounds like 

fatty acids, drugs, and hormones  (Sindhu et al., 2022; Rawat and Bohidar, 2012; Egorova et 

al., 2017). The interaction of serum albumin with different molecules and solvents significantly 
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Abstract 

Bioactive compounds obtained from plants, microorganisms and minerals show some 

specific properties like insecticidal, herbicidal, repellent, antifeedant and toxicant activities 

called bio pesticide. They have specific modes of action against different pests. Due to their 

environmental eco-friendly nature, low cost, economic effectiveness, less pollution, and 

target specific quality they are in high demand in agriculture compared to chemical or 

synthetic pesticides. Extraction, purification, identification and characterization of these 

compounds from the plants materials are found always challenging. There are various types 

of traditional and non-traditional methods of extraction have been proposed such as 

maceration, distillation, ultrasonic-assisted extraction, soxhlet extraction, enzyme assisted 

extraction, microwave assisted extraction, accelerated solvent extraction, etc. have been 

reported for extraction of bioactive ingredients from plants complex matrix samples. The 

chromatographic separation techniques like thin layer chromatography(TLC), high 

performance thin layer chromatography (HPTLC), high performance liquid chromatography 

(HPLC) and gas chromatographic (GC) are used for their separation followed by the 

identification in order to determine their structure with the help of UV-Vis, fluorescence, 

NMR spectrometry, Fourier transforms infra-red spectrometry (FTIR) and mass spectrometry 

(MS). This review summarized the extraction procedure, formulation of biopesticide, 

structural identification and their application in agriculture. 

Key words: Biopesticides, Synthetic Pesticide, Extraction, Identification, Formulation, 

Pesticidal Active Components. 

 

1. Introduction  

Pesticide is a chemical compound used to control harmful pests present in the soil and plants. 

Based on sources pesticides are categorized into chemical or synthetic pesticides and 

Biopesticides. Chemical pesticides contain various chemicals and polymers that act as 

carriers (Rakhimol et al., 2020). These carriers are specific for different pests. They are used 

to control weeds as herbicides, algae as algaecides, rodents as rodenticides, insects as 

insecticides, nematodes as nematicides, molluscs as molluscicides, termites as termiticides, 

mites as miticides, ticks as acaricides, fungi as fungicides, bacteria as bactericides etc.(Farooq 

et al., 2019). Synthetic pesticides are also classified based on active components present in 

them such as dichlorvos, organochlorines, diazinons, chlorpyrifos, diamides, carbamates etc. 

(Decool et al., 2024).  Herbicides are used to control weeds to facilitate crop management by 
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Abstract

β-Lactum antibiotics are broad class of antibiotics which kills bacteria by inhibiting the formation of peptidoglycan that con-

stitutes the bacterial cell wall. The resistance that develops in bacteria for antibiotics led the scientific world to think about the 

future aspects for modifying the way through which antibiotics are acted on the bacteria and become lethal for them. In this 

consequence, the potential of latest marketed antibiotics e.g. Amoxiciline (I), ceftazidim (II) have been evaluated after being 

conjugated with quantum dots. The surface of quantum dots has been conjugated with antibiotics by carbodiimide coupling 

with the help of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC) and N-hydroxysuccinimide (NHS) as conjugating 

agent between antibiotic and functionalized quantum dots. The antibacterial properties of QD-conjugated antibiotics have 

been determined by disc diffusion assay. The potency of QD-conjugated antibiotics has been estimated by determining their 

 MIC50 for the selected strain of Gram-negative (Escherichia coli) and Gram-positive (Staphylococcus aureus) bacteria. 

Minimum inhibitory concentration study, minimum bactericidal concentration and growth pattern analysis revealed that QD-

antibiotic conjugates showed slightly more prospective than pure native antibiotics against both Gram-negative (Escherichia 

coli) and Gram-positive (Staphylococcus aureus) bacteria.

Keywords β-Lactum antibiotics · QD-antibiotics conjugates · MIC50 · Antibacterial Activity

Introduction

Since the invention of penicillin, β-lactam antibiotics have 

developed as the most essential spectrum of antibacterial 

agents [1, 2]. However, the experimental treatment and 

wide utilization of these agents have made the bacteria to 

generate various types of β-lactamases (β-Lases), which 

could prompt the spread of bacterial resistance [3–6]. Thus 

clinical viability of β-lactam antibiotics was negotiated. 

β-lactam antibiotics resistance has turned out to be a seri-

ous issue that encounters the human health [7–10]. Thus, 

progressively more demand has been put on pharmaceuti-

cal investigators and medical researchers to develop new 

antibiotics [11]. Some strategies have been accounted for 

disabling the bacterial resistance. One was to change the 

structure of β-lactam to reduce its sensitivity to the hydrol-

ysis by β-Lases [12]. Another technique was to utilize dou-

ble activity cephems; if bacteria have resistance to one of 

them, the other antibacterial agent would destroy them in 

another way [13–16]. Vergauwe and coworkers utilized 

reagents, for example, 3 clavulanic acid to inactivate the 

β-Lases [17]. In all these techniques, reagents added to 

conquer the bacterial resistance were organic compounds. 

Inorganic components were occasionally utilized as a part 

of the antimicrobial industry. Though, it is notable that 

inorganic nanomaterials are great antimicrobial agents. 

Currently, there were some research work reported, which 
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Abstract

Biomarkers are the most signi�cant diagnosis tools tending towards unique approaches and solutions for the prevention and cure of Alzheimer’s

Disease (AD). The current report provides a clear perception of the concept of various biomarkers and their prominent features through analysis to

provide a possible solution for the inhibition of events in AD. Scientists around the world truly believe that crucial hallmarks can serve as critical

tools in the early diagnosis, cure, and prevention, as well as the future of medicine. The awareness and understanding of such biomarkers would

provide solutions to the puzzled mechanism of this neuronal disorder. Some of the argued biomarkers in the present article are still in an

experimental phase as they need to undergo speci�c clinical trials before they can be considered for treatment.
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Abstract 

The worldwide concern for environmental pollution, climate change and health hazards 

caused by various pollutants has significantly increased in the recent past. Various techniques 

have so far been employed for sensing applications of such organic as well as inorganic 

pollutants. Amongst the different techniques, surface enhanced infrared spectroscopy 

(SEIRS) is a powerful tool which is utilized for label-free and unambiguous identification of 

molecular species. SEIRS overcomes the limitations of the conventional infrared 

spectroscopy and has emerged as a potential technique with high surface sensitivity by 

enhancing the signals by many folds and also facilitates new studies from the fundamental 

aspect to applied sciences. The current review is dedicated to a comprehension of the SEIRS 

technique to provide a critical overview of its application as sensing probe for analysis of 

chemical species. The major features of Fourier transform infrared spectroscopy and SEIRS 

have been critically discussed.  
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A B S T R A C T   

Increasing wastewater production is posing a threat to the safety and cleanliness of the water. Adsorbents have 
been used in various industries to remove contaminants from wastewater. In this review, naturally occurring and 
laboratory–synthesized adsorbents, their past and recent advancements, and future wastewater treatment stra-
tegies are comprehensively described. Nanomaterials (NMs) have been extensively used as adsorbents due to 
their high surface area, porosity, low density, and chemical stability. For effective implementation, the ad-
sorption capacity of NMs is optimized. Compared to larger counterparts, nanomaterials have been found to have 
higher adsorption rate constants, making them more effective adsorbents. The adverse effects associated with the 
synthesis and application of these adsorbents are discussed. This review also addresses some significant issues 
concerning these adsorbents, which could impact future research and practical applications of nano adsorbents 
for water safety.   

1. Introduction 

The scarcity of clean water and the contamination of existing water 
sources has become a global issue, necessitating the development of new 
technologies for water and wastewater treatment in order to prevent 
adverse impacts on human health and the environment [1]. Population 
and industrial growth across the world have caused a major crisis of 
clean water availability for potable use [2]. Out of the Earth's entire 
freshwater supply, only a small fraction (1%) is easily accessible for 
human use. The majority of this vital resource is trapped in glaciers and 
polar ice caps (69%) or lies underground (30%) (Fig. 1). According to 

WRI (2023) [3], India is one of the countries that are experiencing high 
levels of water stress. Approximately 75 million population in India lack 
access to clean drinking water, representing the highest percentage of 
any Asian nation [4]. Groundwater and surface water are in high demand 
for domestic, industrial, and agricultural purposes. However, the rate of 
groundwater pumping is much higher than its replenishment capacity  
[5,6]. Surface water is also polluted by anthropogenic activities and 
natural processes [7]. These surface water pollutants leach into 
groundwater, creating a serious problem of safe water usage [8,63]. 
Wastewater contains pollutants such as heavy metal ions, non–metallic 
salts, acids, bases, dyes, aromatic phenols, pesticides, pharmaceuticals, 
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Abbreviations: AC, Activated Carbon; AgNP, Silver Nanoparticle; BMTTPA, 2,5–Bis (Methylthio) Terephthalaldehyde; BOD, Biochemical Oxygen Demand; BPA, 
Bisphenol–A; BP–AC, Banana Peel-Activated Carbon; BTEX, Benzene, Toluene, Ethylene, and Xylene; C-AC, Commercial Activated Carbon; CaFu, Calcium Fumarate; 
CBZ, Carbamazepine; CH, Chitosan; CMC, Carboxymethyl Cellulose; CMX, Chloroxylenol; CNT, Carbon Nanotube; COD, Chemical Oxygen Demand; COF, 
Covalent–Organic Frameworks; CTF, Covalent Triazine Framework; DMTP, Dimethoxyterephthaldehyde; DWCNT, Double-walled carbon nanotube; G, Graphene; 
GO, Graphene Oxide; HAP–Al, Hydroxyapatite/Alginate; IC, Indigo Carmine; IL, Ionic Liquid; KMS, K2xMnxSn3−xS6; MB, Methylene Blue; MLD, Million Liter Per Day; 
MNP, Magnetic Nanoparticle; MOF, Metal–Organic Framework; MOP, Mercapto Orange Peel; M–RGO, Magnetic- Reduced Graphene Oxide; MWCNT, Multi-walled 
carbon nanotube; NMs, Nanomaterials; NPs, Nanoparicles; NPT, N–Phenylthiourea; PAH, Poly Aromatic Hydrocarbon; Ppy, Polypyrrole; rGO/RGO, Reduced 
Graphene Oxide; RHA, Rice husk activated; RhB, Rhodamine B; ROS, Reactive oxygen species; SNF, Silica Nano fiber; SNP, Silica NanoparticleSingle-walled carbon 
nanotube; TAPB, Tris (4–Aminophenyl) Benzene; THF, Tetrahydrofuran; TOC, Total Oragnic Carbon; TPB, Triphenyl Benzene; VOC, Volatile Organic Compund; 
β–CDP, β–Cyclodextrin Polymer 
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higher adsorption rate constants, making them more effective adsorbents. The adverse effects associated with the 
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concerning these adsorbents, which could impact future research and practical applications of nano adsorbents 
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polar ice caps (69%) or lies underground (30%) (Fig. 1). According to 
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their high surface area, porosity, low density, and chemical stability. For effective implementation, the ad-
sorption capacity of NMs is optimized. Compared to larger counterparts, nanomaterials have been found to have 
higher adsorption rate constants, making them more effective adsorbents. The adverse effects associated with the 
synthesis and application of these adsorbents are discussed. This review also addresses some significant issues 
concerning these adsorbents, which could impact future research and practical applications of nano adsorbents 
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A B S T R A C T   

This review paper comprehensively explores recent advancements in the development of colorimetric and 
昀氀uorometric paper-based analytical devices (PADs) for rapid point-of-care diagnosis of speci昀椀c disease bio-
markers. The paper elucidates the principles of colorimetry and 昀氀uorometry, focusing on their application in the 
detection of various biomolecules. Notably, metal nanoparticles (NPs) and quantum dots (QDs) emerge as ver-
satile sensing probes in these platforms. The fabrication of nanomaterials (NMs) on paper substrates is exten-
sively discussed, covering techniques such as dip-coating, drop-casting, wax printing, inkjet printing and screen 
printing. The integration of PADs with portable devices is explored, including gray scale and RGB measurements 
using desktop scanners, smartphones and color detector apps for enhanced colorimetric and 昀氀uorometric anal-
ysis. The application of PADs with metal NPs for the detection of a wide array of biomolecules is highlighted. The 
versatility of these devices is demonstrated in detecting nucleic acids, proteins, amino acids, bio thiols, urea, uric 
acid, antigens, antibodies, glucose, creatinine, bilirubin, vitamins and bacteria. The potential for point-of-care 
diagnosis in diverse healthcare settings is underscored, emphasizing the simplicity, cost-effectiveness and 
rapidity of these paper-based diagnostic platforms. This review provides an overview of the NMs-enabled 
colorimetric and 昀氀uorometric PADs, offering insights into the fabrication techniques, integration with 
portable devices and diverse applications in the 昀椀eld of biomarker detection. The amalgamation of metal 
nanoparticles and quantum dots with paper-based devices holds promising prospects for advancing point-of-care 
diagnostics of speci昀椀c disease biomarkers.   

1. Introduction 

Essential to human physiology and overall health, biomolecules such 
as vitamins, proteins, amino acids, nucleic acids, carbohydrates and 
lipids play integral roles, in昀氀uencing diverse physiological processes in 
the body. The identi昀椀cation of biomolecules like proteins, glucose and 
nucleic acids in clinical samples enhances the speci昀椀city of disease- 
speci昀椀c biomarkers. The development of on-site methods for analysis 
of vitamins, metabolites and lipid pro昀椀les allows for immediate assess-
ment of nutritional status and metabolic health. These advancements in 
point-of-care diagnostics empower healthcare professionals to make 
timely decisions, facilitating ef昀椀cient patient management and 
improving overall healthcare outcomes [1–3]. 

Furthermore, biomarker detection is a critical aspect of clinical 

analysis for disease diagnosis, prognosis and treatment monitoring. 
Protein and bio thiols biomarkers, for example, can indicate the pres-
ence of speci昀椀c diseases or conditions and their quanti昀椀cation aids in 
disease staging and progression assessment [4]. Nucleic acid bio-
markers, especially in the form of genetic mutations or expression pat-
terns, are fundamental for identifying genetic disorders or predicting 
treatment responses [5]. The determination of biomarkers such as urea 
and uric acid provides insight into renal function and potential kidney 
disorders. Antigen-antibody analysis aids in diagnosing infections and 
autoimmune diseases. Glucose monitoring is crucial for managing dia-
betes and detecting metabolic disorders. Creatinine levels indicate kid-
ney health and muscle function, while bilirubin assessment helps 
diagnose liver conditions. Vitamin levels offer insight into nutritional 
status and de昀椀ciency-related diseases. Bacteria detection aids in 

* Corresponding author. 
E-mail address: kshrivas@gmail.com (K. Shrivas).  

Contents lists available at ScienceDirect 

Coordination Chemistry Reviews 
journal homepage: www.elsevier.com/locate/ccr 

https://doi.org/10.1016/j.ccr.2024.215919 
Received 8 February 2024; Accepted 27 April 2024   

ali06fiza@gmail.com
Typewritten text
58

ali06fiza@gmail.com
Highlight



Coordination Chemistry Reviews 514 (2024) 215919

Available online 12 May 2024
0010-8545/© 2024 Elsevier B.V. All rights reserved.

Review 
Nanomaterial-enabled portable paper-based colorimetric and 昀氀uorometric 
devices: Progress in point-of-care diagnosis 
Khushali Tandey a, Kamlesh Shrivas a,*, Anuradha Sharma b, Tushar Kant c, Ankita Tejwani a, 
Tikeshwari a, Manas Kanti Deb a, Shamsh Pervez a, Kallol K. Ghosh a 

a School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur 492010, CG, India 
b Department of Zoology, Govt. Nagarjuna P.G. College of Science, Raipur 492010, CG, India 
c Shaheed Kawasi Rodda Pedda, Govt. College Kuakonda, Dantewada 494552, CG, India   

A R T I C L E  I N F O   

Keywords: 
Portable paper device 
Colorimetric 
Fluorometric 
Biomolecules 
Point of-care diagnosis 

A B S T R A C T   

This review paper comprehensively explores recent advancements in the development of colorimetric and 
昀氀uorometric paper-based analytical devices (PADs) for rapid point-of-care diagnosis of speci昀椀c disease bio-
markers. The paper elucidates the principles of colorimetry and 昀氀uorometry, focusing on their application in the 
detection of various biomolecules. Notably, metal nanoparticles (NPs) and quantum dots (QDs) emerge as ver-
satile sensing probes in these platforms. The fabrication of nanomaterials (NMs) on paper substrates is exten-
sively discussed, covering techniques such as dip-coating, drop-casting, wax printing, inkjet printing and screen 
printing. The integration of PADs with portable devices is explored, including gray scale and RGB measurements 
using desktop scanners, smartphones and color detector apps for enhanced colorimetric and 昀氀uorometric anal-
ysis. The application of PADs with metal NPs for the detection of a wide array of biomolecules is highlighted. The 
versatility of these devices is demonstrated in detecting nucleic acids, proteins, amino acids, bio thiols, urea, uric 
acid, antigens, antibodies, glucose, creatinine, bilirubin, vitamins and bacteria. The potential for point-of-care 
diagnosis in diverse healthcare settings is underscored, emphasizing the simplicity, cost-effectiveness and 
rapidity of these paper-based diagnostic platforms. This review provides an overview of the NMs-enabled 
colorimetric and 昀氀uorometric PADs, offering insights into the fabrication techniques, integration with 
portable devices and diverse applications in the 昀椀eld of biomarker detection. The amalgamation of metal 
nanoparticles and quantum dots with paper-based devices holds promising prospects for advancing point-of-care 
diagnostics of speci昀椀c disease biomarkers.   

1. Introduction 

Essential to human physiology and overall health, biomolecules such 
as vitamins, proteins, amino acids, nucleic acids, carbohydrates and 
lipids play integral roles, in昀氀uencing diverse physiological processes in 
the body. The identi昀椀cation of biomolecules like proteins, glucose and 
nucleic acids in clinical samples enhances the speci昀椀city of disease- 
speci昀椀c biomarkers. The development of on-site methods for analysis 
of vitamins, metabolites and lipid pro昀椀les allows for immediate assess-
ment of nutritional status and metabolic health. These advancements in 
point-of-care diagnostics empower healthcare professionals to make 
timely decisions, facilitating ef昀椀cient patient management and 
improving overall healthcare outcomes [1–3]. 

Furthermore, biomarker detection is a critical aspect of clinical 

analysis for disease diagnosis, prognosis and treatment monitoring. 
Protein and bio thiols biomarkers, for example, can indicate the pres-
ence of speci昀椀c diseases or conditions and their quanti昀椀cation aids in 
disease staging and progression assessment [4]. Nucleic acid bio-
markers, especially in the form of genetic mutations or expression pat-
terns, are fundamental for identifying genetic disorders or predicting 
treatment responses [5]. The determination of biomarkers such as urea 
and uric acid provides insight into renal function and potential kidney 
disorders. Antigen-antibody analysis aids in diagnosing infections and 
autoimmune diseases. Glucose monitoring is crucial for managing dia-
betes and detecting metabolic disorders. Creatinine levels indicate kid-
ney health and muscle function, while bilirubin assessment helps 
diagnose liver conditions. Vitamin levels offer insight into nutritional 
status and de昀椀ciency-related diseases. Bacteria detection aids in 

* Corresponding author. 
E-mail address: kshrivas@gmail.com (K. Shrivas).  

Contents lists available at ScienceDirect 

Coordination Chemistry Reviews 
journal homepage: www.elsevier.com/locate/ccr 

https://doi.org/10.1016/j.ccr.2024.215919 
Received 8 February 2024; Accepted 27 April 2024   

ali06fiza@gmail.com
Typewritten text
59

ali06fiza@gmail.com
Highlight



Coordination Chemistry Reviews 514 (2024) 215919

Available online 12 May 2024
0010-8545/© 2024 Elsevier B.V. All rights reserved.

Review 
Nanomaterial-enabled portable paper-based colorimetric and 昀氀uorometric 
devices: Progress in point-of-care diagnosis 
Khushali Tandey a, Kamlesh Shrivas a,*, Anuradha Sharma b, Tushar Kant c, Ankita Tejwani a, 
Tikeshwari a, Manas Kanti Deb a, Shamsh Pervez a, Kallol K. Ghosh a 

a School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur 492010, CG, India 
b Department of Zoology, Govt. Nagarjuna P.G. College of Science, Raipur 492010, CG, India 
c Shaheed Kawasi Rodda Pedda, Govt. College Kuakonda, Dantewada 494552, CG, India   

A R T I C L E  I N F O   

Keywords: 
Portable paper device 
Colorimetric 
Fluorometric 
Biomolecules 
Point of-care diagnosis 

A B S T R A C T   

This review paper comprehensively explores recent advancements in the development of colorimetric and 
昀氀uorometric paper-based analytical devices (PADs) for rapid point-of-care diagnosis of speci昀椀c disease bio-
markers. The paper elucidates the principles of colorimetry and 昀氀uorometry, focusing on their application in the 
detection of various biomolecules. Notably, metal nanoparticles (NPs) and quantum dots (QDs) emerge as ver-
satile sensing probes in these platforms. The fabrication of nanomaterials (NMs) on paper substrates is exten-
sively discussed, covering techniques such as dip-coating, drop-casting, wax printing, inkjet printing and screen 
printing. The integration of PADs with portable devices is explored, including gray scale and RGB measurements 
using desktop scanners, smartphones and color detector apps for enhanced colorimetric and 昀氀uorometric anal-
ysis. The application of PADs with metal NPs for the detection of a wide array of biomolecules is highlighted. The 
versatility of these devices is demonstrated in detecting nucleic acids, proteins, amino acids, bio thiols, urea, uric 
acid, antigens, antibodies, glucose, creatinine, bilirubin, vitamins and bacteria. The potential for point-of-care 
diagnosis in diverse healthcare settings is underscored, emphasizing the simplicity, cost-effectiveness and 
rapidity of these paper-based diagnostic platforms. This review provides an overview of the NMs-enabled 
colorimetric and 昀氀uorometric PADs, offering insights into the fabrication techniques, integration with 
portable devices and diverse applications in the 昀椀eld of biomarker detection. The amalgamation of metal 
nanoparticles and quantum dots with paper-based devices holds promising prospects for advancing point-of-care 
diagnostics of speci昀椀c disease biomarkers.   

1. Introduction 

Essential to human physiology and overall health, biomolecules such 
as vitamins, proteins, amino acids, nucleic acids, carbohydrates and 
lipids play integral roles, in昀氀uencing diverse physiological processes in 
the body. The identi昀椀cation of biomolecules like proteins, glucose and 
nucleic acids in clinical samples enhances the speci昀椀city of disease- 
speci昀椀c biomarkers. The development of on-site methods for analysis 
of vitamins, metabolites and lipid pro昀椀les allows for immediate assess-
ment of nutritional status and metabolic health. These advancements in 
point-of-care diagnostics empower healthcare professionals to make 
timely decisions, facilitating ef昀椀cient patient management and 
improving overall healthcare outcomes [1–3]. 

Furthermore, biomarker detection is a critical aspect of clinical 

analysis for disease diagnosis, prognosis and treatment monitoring. 
Protein and bio thiols biomarkers, for example, can indicate the pres-
ence of speci昀椀c diseases or conditions and their quanti昀椀cation aids in 
disease staging and progression assessment [4]. Nucleic acid bio-
markers, especially in the form of genetic mutations or expression pat-
terns, are fundamental for identifying genetic disorders or predicting 
treatment responses [5]. The determination of biomarkers such as urea 
and uric acid provides insight into renal function and potential kidney 
disorders. Antigen-antibody analysis aids in diagnosing infections and 
autoimmune diseases. Glucose monitoring is crucial for managing dia-
betes and detecting metabolic disorders. Creatinine levels indicate kid-
ney health and muscle function, while bilirubin assessment helps 
diagnose liver conditions. Vitamin levels offer insight into nutritional 
status and de昀椀ciency-related diseases. Bacteria detection aids in 
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Au@Ag nanoparticles: an analytical tool to study
the effect of tyrosine on dopamine levels

Angel Minj,a Sushama Sahu,b Lavkesh Kumar Singh Tanwara and Kallol K. Ghosh *a

The neurotransmitter dopamine (DA) plays important roles in the human body, including regulatory

functions, movement, memory and motivational control. The direct intake of DA is impossible as it

cannot cross the blood–brain barrier (BBB) efficiently. Notably, L-tyrosine works as a precursor of DA in

the human brain. Herein, we report an analytical method that strongly supports the hypothesis that the

intake of tyrosine (Tyr)-rich food enhances DA levels. For this analysis, citrate–coated gold–core silver–

shell nanoparticles (Au@Ag NPs) were synthesized. The interaction of DA with the Au@Ag NPs was

investigated using multiple spectroscopic techniques, and diûerent thermodynamic parameters were

evaluated to assign the binding mechanism. Real sample analysis with Tyr-rich food was also conducted

to study the eûect of Tyr on DA levels. Analytical studies were performed to verify the outcomes of the

present work. The limit of detection of the Au@Ag NPs–DA system for Tyr was found to be 1.64 mM.

This study can contribute to development in the üelds of medicine and pharmaceuticals, particularly in

regard to neuromedicine. One of the major advantages of this investigation is that it will fuel research

interest in the supplementation of neurotransmitters and help categorize Tyr as a dietary precursor of

dopamine.

1. Introduction

Dopamine (DA) is a neurotransmitter found in the human brain

and belongs to the catecholamine family.1–3 Inside the human

body, DA is produced in the hypothalamus, ventral tegmental

area and substantia nigra of the brain.2,3 DA plays a vital role in

the human body as it is related to the renal, cardiovascular,

hormonal and central nervous systems.3 It is also one of the

major modulators of the functioning of the human body. High

dopamine levels induce cardiotoxicity, leading to hypertension,

heart failure, etc.,2–4 whereas low levels can cause major

neurological diseases, such as parkinson's disease, schizo-

phrenia and alzheimer's disease.5 DA also holds social impor-

tance as it plays an important role with respect to human

behaviour and habits.6 The direct precursors of DA are L-DOPA,

p-tyramine and m-tyramine, whereas the administrative

precursor of these three is L-tyrosine (Tyr).7 Other than these

functions, DA acts as a precursor of epinephrine and

norepinephrine.7,8

Tyr is a non-essential aromatic amino acid, which is

synthesized from phenylalanine in the brain.9–11 Tyr is a primary

constituent of proteins and is important for maintaining the

nitrogen level in the human body.10 It is minimally present in

fruits and vegetables and hence can be balanced by the intake of

wheat, meat and dairy products. Tyr has a crucial inuence on

neurotransmitters, hormones, pigments and some proteins.11

Importantly, Tyr is the biochemical precursor of the neuro-

transmitter DA, epinephrine and norepinephrine.12 DA is

primarily produced from Tyr via the tyrosine–hydroxylase

enzymatic reaction, which forms L-DOPA as the intermediate.13

Thus, Tyr can be potentially applied as nutritional and phar-

maceutical supplementation to maintain DA levels.14 It is

necessary to quantify the amounts of DA and Tyr in the body

and food samples as they should be present in the human body

in specic quantities.15 In this context, nanoparticles (NPs) have

been successfully used to quantify the amount of Tyr and DA

using analytical approaches. This has helped researchers to

look ahead of conventional methods, such as HPLC, gas chro-

matography, and chemiluminescence, for the detection of DA

and Tyr.16,17 Tyr along with NPs has successfully been explored

as a sensor, inhibitor, adsorbent and drug carrier.17 Previously,

Tyr-based AgNPs have shown great antibacterial activity and

biocompatibility with mammalian epithelial cells.18 While DA

cannot cross the blood–brain barrier (BBB),19 NPs have made

this possible by loading and delivering it to the targeted site.20

Tyr-functionalised NPs have also been used for targeted drug

delivery in the human body.21

Besides monometallic nanoparticles, bimetallic nano-

particles (BMNPs) have attained great attention as they exhibit

intriguing optical, electrical, andmagnetic properties due to the

synergistic effect of the constituent metals.21 Their synergistic

effect results in improved properties of BMNPs compared with
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Inner-filter effect of nitrogen-doped carbon
quantum dots–MnO2 nanotubes for smartphone-
integrated dual-mode sensing of glutathione and
captopril†

Ankita B. Kujur,a Manmohan L. Satnami, *a Yogyata Chawre,a Pinki Miri,b

Akash Sinha,ab Rekha Nagwanshi,c Indrapal Karbhal,a Kallol K. Ghosh, a

Shamsh Pervez a and Manas Kanti Deb a

Nitrogen-doped carbon quantum dots (N-CQDs) exhibit unique fluorescence properties and are

considered one of the best candidates for the development of fluorescence-based sensors for the

detection of many analytes. In this work, a smartphone-assisted fluorescent sensor has been developed

using N-CQDs and MnO2 nanotubes (MnO2 NTs) for the detection of glutathione (GSH) and captopril

(CAP). N-CQDs were facilely synthesized via the solvothermal method, where o-phenylenediamine (o-

PD) and urea were used as nitrogen precursors. Likewise, MnO2 NTs were synthesized using the

hydrothermal method. Relying on the excellent fluorescence quenching ability of MnO2 NTs,

a nanocomposite of N-CQDs and MnO2 NTs is prepared, wherein the fluorescence intensity of N-CQDs

was eûectively quenched in the presence of MnO2 NTs via the inner-ülter eûect (IFE). The addition of

thiolated compounds (GSH and CAP) helped in the recovery of the fluorescence of N-CQDs by

triggering the redox reaction and decomposing the MnO2 NTs. An investigation of fluorescence along

with smartphone-based studies by evaluating the gray measurement using Image J software showed

a great response towards GSH and CAP providing LODs of 4.70 mM and 5.22 mM (fluorometrically) and

5.76 mM and 2.81 mM (smartphone-based), respectively. The practical applicability of the sensing system

has been veriüed using human blood plasma samples.

1 Introduction

Aer their discovery, carbon quantum dots (CQDs) have

massively gained attention and been studied by researchers. In

contrast to conventional semiconductor quantum dots, they are

easy to synthesize using low-cost precursors. Their synthesis

also includes some green and environmental friendly

approaches.1,2 In addition to this, they possess many properties

like good photostability,3 high quantum yield,4 water solubility,5

low toxicity,6 good biocompatibility.7 Enhancement of the

photoluminescence of the CQDs is assisted by nitrogen doping.

The decision to choose nitrogen as a dopant over other

heteroatoms (phosphorus, sulphur, nitrogen-phosphorus co-

doped, nitrogen-sulphur co-doped)8–11 in the core of the

carbon quantum dot is that it offers a suitable atomic size for

doping into the carbon framework and the electronegativity

assists in the favourable interaction with carbon atoms and the

accessible lone pair of electrons of the nitrogen atom enhances

the electronic properties.12 Functional groups such as the

amino group act as reactive sites for controlled nucleation and

growth of carbon dots.13 Nitrogen atoms participating in the

cyclic core of carbon dots also inuence their PL properties. For

instance, the pyrrolic N can alone participate in protonation

and enhance the uorescence.14 Moreover, pyridinic N leads to

an increase in the cyclic imines which enhance the conjugated

system and improve the PL intensity.15 It is the only N atom

capable of transferring protons to the conjugated system

because its lone pair electrons can pair with protons. This

proton transfer benets radiative recombination.16 The

graphitic N alters the electronic energy level which corresponds

to optical transitions.17 It aids in surface functionalization as

well as in improving quantum yield.18 Many electro-

photochemical applications of CQDs such as light-driven
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Nitrogen-doped carbon quantum dots (N-CQDs) exhibit unique fluorescence properties and are

considered one of the best candidates for the development of fluorescence-based sensors for the

detection of many analytes. In this work, a smartphone-assisted fluorescent sensor has been developed

using N-CQDs and MnO2 nanotubes (MnO2 NTs) for the detection of glutathione (GSH) and captopril

(CAP). N-CQDs were facilely synthesized via the solvothermal method, where o-phenylenediamine (o-

PD) and urea were used as nitrogen precursors. Likewise, MnO2 NTs were synthesized using the

hydrothermal method. Relying on the excellent fluorescence quenching ability of MnO2 NTs,

a nanocomposite of N-CQDs and MnO2 NTs is prepared, wherein the fluorescence intensity of N-CQDs

was eûectively quenched in the presence of MnO2 NTs via the inner-ülter eûect (IFE). The addition of

thiolated compounds (GSH and CAP) helped in the recovery of the fluorescence of N-CQDs by

triggering the redox reaction and decomposing the MnO2 NTs. An investigation of fluorescence along

with smartphone-based studies by evaluating the gray measurement using Image J software showed

a great response towards GSH and CAP providing LODs of 4.70 mM and 5.22 mM (fluorometrically) and

5.76 mM and 2.81 mM (smartphone-based), respectively. The practical applicability of the sensing system

has been veriüed using human blood plasma samples.

1 Introduction

Aer their discovery, carbon quantum dots (CQDs) have

massively gained attention and been studied by researchers. In

contrast to conventional semiconductor quantum dots, they are

easy to synthesize using low-cost precursors. Their synthesis

also includes some green and environmental friendly

approaches.1,2 In addition to this, they possess many properties

like good photostability,3 high quantum yield,4 water solubility,5

low toxicity,6 good biocompatibility.7 Enhancement of the

photoluminescence of the CQDs is assisted by nitrogen doping.

The decision to choose nitrogen as a dopant over other

heteroatoms (phosphorus, sulphur, nitrogen-phosphorus co-

doped, nitrogen-sulphur co-doped)8–11 in the core of the

carbon quantum dot is that it offers a suitable atomic size for

doping into the carbon framework and the electronegativity

assists in the favourable interaction with carbon atoms and the

accessible lone pair of electrons of the nitrogen atom enhances

the electronic properties.12 Functional groups such as the

amino group act as reactive sites for controlled nucleation and

growth of carbon dots.13 Nitrogen atoms participating in the

cyclic core of carbon dots also inuence their PL properties. For

instance, the pyrrolic N can alone participate in protonation

and enhance the uorescence.14 Moreover, pyridinic N leads to

an increase in the cyclic imines which enhance the conjugated

system and improve the PL intensity.15 It is the only N atom

capable of transferring protons to the conjugated system

because its lone pair electrons can pair with protons. This

proton transfer benets radiative recombination.16 The

graphitic N alters the electronic energy level which corresponds

to optical transitions.17 It aids in surface functionalization as

well as in improving quantum yield.18 Many electro-

photochemical applications of CQDs such as light-driven
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Nitrogen-doped carbon quantum dots (N-CQDs) exhibit unique fluorescence properties and are

considered one of the best candidates for the development of fluorescence-based sensors for the

detection of many analytes. In this work, a smartphone-assisted fluorescent sensor has been developed

using N-CQDs and MnO2 nanotubes (MnO2 NTs) for the detection of glutathione (GSH) and captopril

(CAP). N-CQDs were facilely synthesized via the solvothermal method, where o-phenylenediamine (o-

PD) and urea were used as nitrogen precursors. Likewise, MnO2 NTs were synthesized using the

hydrothermal method. Relying on the excellent fluorescence quenching ability of MnO2 NTs,

a nanocomposite of N-CQDs and MnO2 NTs is prepared, wherein the fluorescence intensity of N-CQDs

was eûectively quenched in the presence of MnO2 NTs via the inner-ülter eûect (IFE). The addition of

thiolated compounds (GSH and CAP) helped in the recovery of the fluorescence of N-CQDs by

triggering the redox reaction and decomposing the MnO2 NTs. An investigation of fluorescence along

with smartphone-based studies by evaluating the gray measurement using Image J software showed

a great response towards GSH and CAP providing LODs of 4.70 mM and 5.22 mM (fluorometrically) and

5.76 mM and 2.81 mM (smartphone-based), respectively. The practical applicability of the sensing system

has been veriüed using human blood plasma samples.

1 Introduction

Aer their discovery, carbon quantum dots (CQDs) have

massively gained attention and been studied by researchers. In

contrast to conventional semiconductor quantum dots, they are

easy to synthesize using low-cost precursors. Their synthesis

also includes some green and environmental friendly

approaches.1,2 In addition to this, they possess many properties

like good photostability,3 high quantum yield,4 water solubility,5

low toxicity,6 good biocompatibility.7 Enhancement of the

photoluminescence of the CQDs is assisted by nitrogen doping.

The decision to choose nitrogen as a dopant over other

heteroatoms (phosphorus, sulphur, nitrogen-phosphorus co-

doped, nitrogen-sulphur co-doped)8–11 in the core of the

carbon quantum dot is that it offers a suitable atomic size for

doping into the carbon framework and the electronegativity

assists in the favourable interaction with carbon atoms and the

accessible lone pair of electrons of the nitrogen atom enhances

the electronic properties.12 Functional groups such as the

amino group act as reactive sites for controlled nucleation and

growth of carbon dots.13 Nitrogen atoms participating in the

cyclic core of carbon dots also inuence their PL properties. For

instance, the pyrrolic N can alone participate in protonation

and enhance the uorescence.14 Moreover, pyridinic N leads to

an increase in the cyclic imines which enhance the conjugated

system and improve the PL intensity.15 It is the only N atom

capable of transferring protons to the conjugated system

because its lone pair electrons can pair with protons. This

proton transfer benets radiative recombination.16 The

graphitic N alters the electronic energy level which corresponds

to optical transitions.17 It aids in surface functionalization as

well as in improving quantum yield.18 Many electro-

photochemical applications of CQDs such as light-driven
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A B S T R A C T   

The rapid development of wearable electronic devices demands light-weight, 昀氀exible, high performance and eco- 
friendly supercapacitors. However, an ef昀椀cacious design and fabrication of a steady structure for the same is still 
a challenge. Herein, a novel composite of polyaniline (PANI) grafted Boron, Nitrogen co-doped cotton derived 
carbon 昀椀ber (BNCF) has been synthesized via in-situ chemical polymerization. The detailed structural charac-
terization con昀椀rms the successful incorporation of granular PANI over the BNCF surface. The supercapacitor 
performance of the as-synthesized BNCF-PANI electrode was investigated as electrode material for super-
capacitor and the capacitance was achieved as high as 370 F g−1 at a current density of 1 A g−1. Moreover, BNCF- 
PANI based electrode exhibited the energy density of 12.8 Wh kg−1 at current density of 1 A g−1 and power 
density 2500 W kg−1 at current density of 10 A g−1.   

1. Introduction 

Carbon 昀椀bers (CFs) are strong, lightweight, stiff materials which 
enable enhanced performance of the same in automotive, defense, 
semiconductors, aerospace, adsorbents, energy storage, sensors and 
many more [1]. This wide applicability arises due to phenomenal 
properties of CFs such as their dimensional stability, biocompatibility, 
thermal tolerance, low density, high tensile strength, fatigue resistance, 
excellent creep resistance, and most importantly easy surface function-
alization. In the most recent past, CFs and activated CFs (ACFs) have 
withdrawn great research attention as appreciable adsorbents for CO2 
capture from thermal power plants, hydrogen storage, supercapacitor, 
battery electrodes, sensors etc. Moreover, their 昀椀brous structure holds 
promising advantages over the other granular or powdered materials 
[2,3]. 

CFs are the most extensively employed electrodes due to their well- 
known physical as well chemical properties such as cost effectiveness, 
comparatively inert electrochemistry, ease of processability, control-
lable porosity, electrocatalytic active sites and most importantly, its 
wide availability in a gamut of forms including 昀椀bers, sheets, tubes, 

aerogels and composites etc. Recently, due to their fabulous surface 
areas of up to 500–3000 m2g−1, CFs have been considerably employed in 
energy storage devices as electrode materials for supercapacitors (SCs) 
[4]. SCs, also known as ultracapacitors, are attractive energy storage 
devices in the form of 昀氀exible and wearable electronics, owing to their 
high-power characteristics and long cycle life [5]. 

It is noteworthy, that, in the present times of depleting fossil fuels, 
changing climatic patterns and uneven energy distribution lately has 
brought up the need for the development of alternate energy storage 
systems to meet the never-ending demands of energy around the globe 
[6]. Furthermore, the development of hybrid electric vehicles, as well as 
the rapidly growing portable electronic device market, has also led to 
the demand for alternative eco-friendly high-power energy resources 
[7]. Therefore, in order to satisfy these increasing demands, the devel-
opment of deformable and 昀氀exible electrochemical capacitors has 
attracted tremendous attention in the past few decades [8]. This even-
tually has led to swift progress in the 昀椀eld of electronic technology 
thereby opening new pathways for the development of faster and 
smaller electronic devices, wherein SCs serve promising applicability 
[1]. 
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It is noteworthy, that, in the present times of depleting fossil fuels, 
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changing climatic patterns and uneven energy distribution lately has 
brought up the need for the development of alternate energy storage 
systems to meet the never-ending demands of energy around the globe 
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devices in the form of 昀氀exible and wearable electronics, owing to their 
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wide availability in a gamut of forms including 昀椀bers, sheets, tubes, 
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energy storage devices as electrode materials for supercapacitors (SCs) 
[4]. SCs, also known as ultracapacitors, are attractive energy storage 
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high-power characteristics and long cycle life [5]. 
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changing climatic patterns and uneven energy distribution lately has 
brought up the need for the development of alternate energy storage 
systems to meet the never-ending demands of energy around the globe 
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many more [1]. This wide applicability arises due to phenomenal 
properties of CFs such as their dimensional stability, biocompatibility, 
thermal tolerance, low density, high tensile strength, fatigue resistance, 
excellent creep resistance, and most importantly easy surface function-
alization. In the most recent past, CFs and activated CFs (ACFs) have 
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capture from thermal power plants, hydrogen storage, supercapacitor, 
battery electrodes, sensors etc. Moreover, their 昀椀brous structure holds 
promising advantages over the other granular or powdered materials 
[2,3]. 

CFs are the most extensively employed electrodes due to their well- 
known physical as well chemical properties such as cost effectiveness, 
comparatively inert electrochemistry, ease of processability, control-
lable porosity, electrocatalytic active sites and most importantly, its 
wide availability in a gamut of forms including 昀椀bers, sheets, tubes, 

aerogels and composites etc. Recently, due to their fabulous surface 
areas of up to 500–3000 m2g−1, CFs have been considerably employed in 
energy storage devices as electrode materials for supercapacitors (SCs) 
[4]. SCs, also known as ultracapacitors, are attractive energy storage 
devices in the form of 昀氀exible and wearable electronics, owing to their 
high-power characteristics and long cycle life [5]. 

It is noteworthy, that, in the present times of depleting fossil fuels, 
changing climatic patterns and uneven energy distribution lately has 
brought up the need for the development of alternate energy storage 
systems to meet the never-ending demands of energy around the globe 
[6]. Furthermore, the development of hybrid electric vehicles, as well as 
the rapidly growing portable electronic device market, has also led to 
the demand for alternative eco-friendly high-power energy resources 
[7]. Therefore, in order to satisfy these increasing demands, the devel-
opment of deformable and 昀氀exible electrochemical capacitors has 
attracted tremendous attention in the past few decades [8]. This even-
tually has led to swift progress in the 昀椀eld of electronic technology 
thereby opening new pathways for the development of faster and 
smaller electronic devices, wherein SCs serve promising applicability 
[1]. 
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Abstract

β-Lactum antibiotics are broad class of antibiotics which kills bacteria by inhibiting the formation of peptidoglycan that con-

stitutes the bacterial cell wall. The resistance that develops in bacteria for antibiotics led the scientific world to think about the 

future aspects for modifying the way through which antibiotics are acted on the bacteria and become lethal for them. In this 

consequence, the potential of latest marketed antibiotics e.g. Amoxiciline (I), ceftazidim (II) have been evaluated after being 

conjugated with quantum dots. The surface of quantum dots has been conjugated with antibiotics by carbodiimide coupling 

with the help of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC) and N-hydroxysuccinimide (NHS) as conjugating 

agent between antibiotic and functionalized quantum dots. The antibacterial properties of QD-conjugated antibiotics have 

been determined by disc diffusion assay. The potency of QD-conjugated antibiotics has been estimated by determining their 

 MIC50 for the selected strain of Gram-negative (Escherichia coli) and Gram-positive (Staphylococcus aureus) bacteria. 

Minimum inhibitory concentration study, minimum bactericidal concentration and growth pattern analysis revealed that QD-

antibiotic conjugates showed slightly more prospective than pure native antibiotics against both Gram-negative (Escherichia 

coli) and Gram-positive (Staphylococcus aureus) bacteria.

Keywords β-Lactum antibiotics · QD-antibiotics conjugates · MIC50 · Antibacterial Activity

Introduction

Since the invention of penicillin, β-lactam antibiotics have 

developed as the most essential spectrum of antibacterial 

agents [1, 2]. However, the experimental treatment and 

wide utilization of these agents have made the bacteria to 

generate various types of β-lactamases (β-Lases), which 

could prompt the spread of bacterial resistance [3–6]. Thus 

clinical viability of β-lactam antibiotics was negotiated. 

β-lactam antibiotics resistance has turned out to be a seri-

ous issue that encounters the human health [7–10]. Thus, 

progressively more demand has been put on pharmaceuti-

cal investigators and medical researchers to develop new 

antibiotics [11]. Some strategies have been accounted for 

disabling the bacterial resistance. One was to change the 

structure of β-lactam to reduce its sensitivity to the hydrol-

ysis by β-Lases [12]. Another technique was to utilize dou-

ble activity cephems; if bacteria have resistance to one of 

them, the other antibacterial agent would destroy them in 

another way [13–16]. Vergauwe and coworkers utilized 

reagents, for example, 3 clavulanic acid to inactivate the 

β-Lases [17]. In all these techniques, reagents added to 

conquer the bacterial resistance were organic compounds. 

Inorganic components were occasionally utilized as a part 

of the antimicrobial industry. Though, it is notable that 

inorganic nanomaterials are great antimicrobial agents. 

Currently, there were some research work reported, which 
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Abstract: A wireless sensor network (WSN) has the potential to be a heterogeneous network, contingent upon its 

specific application. The energy constraint is a crucial concern within the field of WSN.In a WSN, the use of 

energy-aware routing protocols is crucial, however, those that just take into account energy parameters often 

struggle to effectively manage excessive energy consumption.The emergence of congestion in network nodes 

causes an increase in packet loss and energy usage. The routing algorithms should attempt to balance the load 

among the sensor nodes and maximize energy efficiency in order to extend the network lifetime.One of the best 

methods for agglomerating data across sensor nodes effectively is clustering. Frequent CH rotation in clustered 

networks is the key issue.In this study, we offer an energy-efficient data aggregation & congestion-aware routing 

method (EDCAR), which takes into account both energy optimization and congestion as two key characteristics 

during data aggregation in order to maximize network longevity, CH stability, and energy-efficient data 

aggregation.In this study, a method for choosing the cluster head of a WSN using the grey wolf optimization 

method is proposed. It takes into account a variety of criteria, including the node's energy level, degree, distance 

to the sink, distance within the cluster, and priority factor. In order to perform the efficiency requirements of a 

scalable WSN, collision-aware routing employing the seagull optimization method is also devised.Reduced 

energy usage at each node is achieved by the suggested collision-aware routing. When choosing congestion-free 

relays, the proposed seagull optimization method calculates fitness using queue length and network quality.The 

experimental data demonstrate that the proposed EDCAR scheme increases the network lifetime when 

compared to the current energy-efficient data aggregation systems. 

Keywords: WSN, Energy efficiency, Data aggregation, Congestion occurrence, Grey wolf optimization, Network 

lifetime. 

 

1. Introduction 

The majority of tiny, affordable sensor nodes that make up WSNs are tiny [1]. The primary responsibility of the 

nodes is to produce various sorts of data and transfer them through single- or multi-hop data transmission 

methods to the Base Station (BS).Target tracking [2], combat monitoring, environmental monitoring, and other 

areas, where it is impractical to replenish the battery power of sensor nodes are only a few examples of where 

WSNs are utilized.As a result, the primary restriction in WSN that determines the network lifetime is the power 

consumption of sensor nodes.Sensing [3], computing and wireless communication are the three major functions 

of a sensor node. Communication in sensor nodes uses more power than sensing and processing combined. 

Therefore, a variety of routing methods are implemented in WSN to reduce transmission to ultimately minimize 

power [4]. In a WSN, the base station, which is often in the center of the network, receives a flood of data from 

the sensor nodes. The data packet must travel a long distance if the sensor node is distant from the base station, 

which increases power consumption [5]. The bottleneck zone, which is a sensor area near the base station that 

experiences intense traffic, accelerates the battery drain on the node. As a result, the bottleneck zone's nodes 

experience quicker node death, which impacts network connection and longevity. 
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Abstract: 

Various sensor nodes whose deployment is done in a random way are included in Wireless sensor 

networks (WSN) within a region for gathering the information out of the respective atmospheres 

as well as forwards it towards the Base Station (BS). Constrained sources of energy are allotted to 

the WSN nodes. The consumption of energy of nodes must be reduced for obtaining the enhanced 

lifetime of the network. Clustering is referred as a technique that reduced the consumption of 

energy in WSNs. By transmitting the gathered data to the sink through the Cluster Head (CH) 

nodes located within the clustered networks, the energy of the node can be saved. In WSNs, fault 

tolerance is a significant issue to consider. The entire data communication system can be rendered 

inoperable by the failure of just one cluster head. Within the scope of this research, a cluster-based 

routing method with fault tolerance is provided. The purpose of this study is to present an 

innovative technique for increasing tolerance of failure and data accumulation in clustered WSN 

by making use of backup CHs and improving the relay node selection mechanism by modifying 

ACO. The selection of the backup cluster head is what allows for fault tolerance in this case 

(BKCH). The method can be broken down into two distinct stages. In the first step, the network is 

categorized into clusters; in the second step, CHs and BCHs are chosen from the pool of 

candidates. Communication within the cluster takes place between the member nodes and the CH 

nodes. Aggregator nodes (AG) are utilised for the purpose of inter-cluster communication, and the 

modified ACO is utilised to determine which node serves as the most effective relay between CH 

and AG.  When compared with other energy-conserving protocols, this technique uses less energy 

while increasing fault resilience and PDR. 

Keywords: WSN, IoT, Data aggregation, Modified ACO, Cluster head selection, Fault tolerance.  

1. Introduction 

In the 21st century, WSNs play an important part [1]. WSN is capable of running an enormous 

number of applications that are becoming increasingly important. In order to physically collect 

useful data from a region and then send it to sink nodes via wireless links, an implementation of 

low-cost, battery-energized sensor nodes is carried out in the region. This deployment takes place 

physically. Direct or indirect sensor-sink communication occurs. Energy resources that are limited 

are distributed among the nodes in WSNs that are responsible for representing the most significant 

problems. By taking into account important aspects including energy efficiency, reliable self-

association, clustering, and routing protocols, guaranteeing desirable network functionalities, it is 

possible to save energy while also extending the lifespan of the network. This achieves an extended 

lifetime for the network. Similar to how WSNs exhibit some imperfections because to their own 

restricted buffering features and computing sources.  
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Abstract Enhancing energy efficiency remains a signifi-

cant challenge within the Internet of Things (IoT) Percep-

tion Layer. The majority of research efforts concentrate on 

clustering methods to optimize energy usage and prolong 

the network’s stability period. In recent times, bio-inspired 

algorithms that rely on population-based techniques have 

proven effective in addressing various optimization-related 

challenges. This paper proposes a JSO-based Enhanced 

Energy Efficient LEACH (JSO-LEACH) Protocol for the 

IoT-Perception Layer to optimize energy consumption in 

IoT devices. Clustering is established based on the distance 

between nodes. The boundary of a node is validated using 

JSO, and the checkpoint is set according to the position of 

the feeder node. The routing table is updated based on check-

point calculations. This technique monitors the energy levels 

of all nodes in the network while they communicate with 

each other. Nodes are further classified into three phases 

based on their residual energy. The final results show bet-

ter performance of the proposed JSO-LEACH Protocol as 

compared with other existing protocols. The proposed JSO-

LEACH-based approach consumes an average of 24.6686 J, 

with an average packet delivery ratio of 66.5538%, an aver-

age packet loss ratio of 33.4461%, an average delay of 

21.4838 ms, an average throughput of 8594.38625 kbps, and 

an average overhead of 17,204.5 packets, respectively. This 

study emphasizes the importance of energy-efficient proto-

cols in the context of IoT and highlights the unique approach 

of the JSO-LEACH protocol in addressing the limitations of 

traditional protocols.

Keywords Wireless sensor network · Energy 

consumption · Internet-of-Things · Jellyfish search 

optimization · Network lifetime

1 Introduction

The Internet of Things is organized into three distinct layers: 

the perception layer, the network layer, and the application 

layer. The perception layer is made up of a collection of 

interconnected devices that are able to sense their surround-

ings, identify things, collect data, and share that data with 

other interconnected devices via communication networks 

[1]. This layer is composed of several sensor devices. From 

the perception layer, data is sent along to the application 

layer by the network layer, according to the capabilities of 

the device and the limitations of the network. Last but not 

least, the application layer is in charge of processing the 

data that was sent down from the network layer [2]. In the 

Internet of Things, wireless sensor networks (WSNs) serve 

as the “cells” that gather and distribute data. This enables 

the creation of intelligent applications that are aware of their 

surrounding context. These sensor network devices are true 

facilitators in the Internet of Things in terms of metrics such 

as longevity, energy efficiency, reduced cost, and interface to 

resources since they make use of a variety of power sources 

and are able to keep them operational for an extended period 

of time [3].

WSN’s unstable network routes make energy efficiency 

studies difficult. As networks grow, the quantity of data 

collected requires greater energy, causing sensor nodes 

to die early. Energy-efficient routing algorithms are being 
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Abstract- Technology, including the Internet of Things 

(IoT), plays a pivotal role in the development of 

individuals and various sectors, including higher 

education. The adoption of Information and 

Communication Technology (ICT) and the integration of 

IoT devices in higher education have transformed the 

learning and teaching process, creating an innovative 

and enhanced learning environment. Many universities 

have embraced the integration of technologies, 

recognizing the benefits it brings.  

Technology plays the most important role in the 

development of an individual as well as for any sector or 

economy. The adoption of ICT is the process of 

transforming higher education and provide students, 

academician an innovative learning environment to 

enhance the learning and teaching process. The 

integration of technologies into education system has 

been encouraged by several universities. There are many 

students who can’t afford higher education due to high 
fees structure of universities so technologies help them to 

get higher education through e-learning. As technologies 

change the scenario of higher education, mostly students 

and academician shifted offline to online mode. 

Awareness level of ICT and continuous development of 

the ICT tools for educational implementation is must for 

the ICT enabled learning to grow in higher education. 

Educators are required to be aware of the effective use of 

ICT which ensures the high level of mental development 

of the students so that their mental growth is not 

disturbed because it is easy to represent the content 

applying visual technology but that does not let the 

student-run his mind for conceptualization. That is why 

proper training programs focusing especially on these 

issues are required to be conducted by the respective 

authorities. The research article mainly focuses upon all 

these issues and challenges and proposes effective 

solutions. 

Index Terms— Information Communication Technology 

(ICT), Higher education, Internet of Things (IoT) and 

Development.  

I. INTRODUCTION 

 

ICT in education is a dynamic mode that harnesses 

information and communications technology to 

effectively support, enhance, and optimize the 

delivery of information and knowledge, enabling a 

more engaging and efficient learning experience. 

The advancement of education technologies and the 

development of digital content tools have 

revolutionized the landscape of higher education, 

making personalized learning accessible to a wider 

audience. The integration of Information and 

Communication Technologies (ICTs) in learning has 

demonstrated several advantages, as supported by 

research and practical evidence (source: 

https://blog.linways.com/role-of-ict-in-higher-

education-in-the-21st-century/). 

One significant advantage of technology, including 

IoT, in higher education is the opportunity it provides 

for students who may not be able to afford traditional 

higher education due to high fees. Technologies like e-

learning platforms and IoT-enabled educational tools 

enable these students to access higher education 

remotely, breaking down financial barriers and 

promoting inclusivity. 

As technology, including IoT, continues to shape the 

landscape of higher education, there has been a shift 

from offline to online modes of learning. This 

transformation calls for a high level of awareness and 

continuous development of ICT tools and IoT-enabled 

solutions to ensure effective implementation in 
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Abstract 
This paper objective to investigate the correlation between public spending on education and the 

growth of the state of Chhattisgarh. Time-series data spanning from 2000 to 2021 was utilised. 

Public expenditure has several effects in economy. It can increase economic growth. It can 

increase social welfare. It is directly expected education is helps Positive Social change of 

citizen. The result shows that total public expenditure and Education expenditure is highly and 

statistically significant on economic growth indicator such as GER and DOR in primary level in 

Chhattisgarh.Public expenditure helps in achieving equitable distribution income and promote 

growth and welfare. The findings indicate that total public spending and education spending have 

a statistically significant and positive impact on economic growth indicators like the state's Gross 

Enrollment Ratio (GER) and the percentage of primary school dropout children (DOR) at the 

primary level. Education is directly expected to contribute to citizens' positive social 

transformation. The study's findings show that public spending on education and economic 

growth are correlated over the long term. Over time, there is a found unidirectional causal 

relationship between public education spending and Gross State Domestic Product (GSDP). 

Keywords: Economy, Public Expenditure, GER, DOR. State economy, Education,   

 

Introduction 
After reviewing the literature, it was found that several scholars have examined the connection 

between public spending and the expansion of various national and international economies, but 

only a small number of these analyses have been conducted at the state level. This study will pay 

particular attention to the economy of the Chhattisgarh state to disclose the spending and growth 

patterns of the state since its founding and to show the relationships between factors that make 

sense. Additionally, the study will provide a road map for other states that were created on 

November 1 of the same year as Chhattisgarh. 

  

Since its establishment on November 1, 2000, the economy of Chhattisgarh State has seen a 

growing growth trajectory (Figure 1.1). The data is shown in Table 1 that is provided below, as 

well as in Figures 1 and 2, which show that the state's total expenditure and its gross state 

product have been increasing over the past 20 years. It increased to Rs. 47862.29 of GSDP and 

Rs. 9291.53 for government expenditure in 2005, with growth rates of 85.18% and 69.82%, 

respectively, in the first five years of its inception from Rs. 25846.16 crore and Rs. 5471.48 crore 

of overall government expenditure. 

 Objectives of the research 
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Hkkjrh; tukafddh; ykHkka=k 

vpZuk lsBh  

vFkZ=kkL= v/;;u=kkyk ]ia- jfo=kadj <kqDyk fOk=ofo|ky; 

 

 *Corresponding author: niteshmishra2011@gmail.com  

Lkkjka=k 
Hkkjr dks tukafddh; ykHkka=k dk ykHk mBkus vkSj vfo=ouh; vkfFkZd fodkl izkIr djus ds fy, ,sls 
fofHkUu igyw gS ftl ij Hkkjr dks dk;Z djus dh vko=;drk gSA Hkkjr esa 25 o9kZ dh vk;q okys yksx 
dqy tula[;k dk 50 izfr=kr gS rFkk 35 o9kZ dh vk;q okyh tula[;k 65 izfr=kr gSA tula[;k dk 
bruk cMk fgLlk jk9Vª ds fodkl esa egRoiw.kZ Hkwfedk fuHkkrk gS Hkkjr dks dkS=ky ]f=k{kk vkSj LokLF; 
uhfr;ksa esa vf/kd fuos=k djds vius ;qokvksa dks l=kDr cukus dh vko=;drk gSAHkkjr esatukafddh; 
ykHkka=k 2018 ls <kq# gqbZ gS tks 2035 esa viuh pje ij gksxk vkSj ;g 2055 rd izkIr gksxkA Hkkjr dks 
tukafddh; ykHkka=k dk ykHk mBkus ds fy, izHkkoh f=k{kkuhfr;ksa dks ykxw djds vkSj LokLF; lsokvksa dh 
igqap ij /;ku nsus vkSj ySafxd varj dks Hkh de djus dh vko=;drk gSA ifjokj fu;kstu ] cky 
LokLF; ]f=k{kk vkSj ySafxd lekurkesa fuos=k yach vof/k ds fy, tukafddh; ykHkka=k esa lq/kkj ds fy, 
dqN egRoiw.kZ dne gSA vkt vko=;drk gS fd f=k{kk ]LokLF; ij fuos=k c<k;k tk;sA vuqla/kku ,oa 
dkS=ky fodkl ij fuos=k c<k;k tk;sA ftlls tukafddh; ykHkka=k dk ykHk izkIr gks ldsA 

<kCn dawth % tukafddh; ykHkka=k] iztuu nj ]ekuo lalk/ku] vkfJr tula[;kA 

izLrkouk 

iwoZ jk9Vªifr Mk vCnqy dyke us dgk Fkk  gekjs ikl ;qok lalk/ku ds #i esa vikj laink gS vkSj ;fn 
lekt ds bl oxZ dks l9kDr cuk;k tk;s rks ge cgqr tYn egk=kfDr cuus ds y{; dks izkIr dj 
ldrs gSA ;fn orZeku Hkkjr dh tk, rks ;g nqfu;k dk lcls ;qok ns=k gSA tula[;k ds vkadMksa ds 
vuqlkj Hkkjr esa 25 o9kZ dh vk;q okys yksx dqy tula[;k dk 50 izfr=kr gS rFkk 35 o9kZ dh vk;q okyh 
tula[;k 65 izfr=kr gSAtula[;k dk bruk cMk fgLlk jk9Vª ds fodkl esa egRoiw.kZ Hkwfedk fuHkkrk gS 
blh dkj.k iwjk fo=o Hkkjr dks mEehn dh utj ls ns[k jgk gSA fdlh Hkh ns=k ds ;qok lcls fdz;k=khy 
oxZ gksrk gS vr% ;g mEehn dh tk jgh gS fd Hkkjr 2025 rd fo=o dh PkkSFkh cMh  vFkZC;oLFkk cu 
tk;sxhA rc fo=o dh ldy ?kjsyw mRikn esa Hkkjr dk ;ksxnku 6 izfr=kr gksxkA .?1त /े䜂 गलO कJ � 
द>क ो䬂 /े䜂 पनI ��ित �न9ो䬂्䵅? (0-14 औ1 60+ �0J =गग) कI तJलन? /े䜂 पO्䵌?कL त -)I क?0ग>Iल �0J �न9ो䬂्䵅? 
(15 औ1 59 =}ग कO  -I� कI �0J) gksxhA ;g ;qok mHkkj o9kZ 2035 esa vius pje ij igqap tk;sxkA 

fo=ys9kd ;qok o`f) ds bl nkSj dks ,d  mNky ekurs gSA ftlds nkSjku ekuo iawth dh izpqjrk dk 
mi;ksx ns=k ds fodkl dks c<kok nsus ds fy, fd;k tk ldrk gSAdksy vkSj gwoj 1958A 
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Abstract- The handicrafts are an important source of 

income for rural areas. Handicrafts hold enormous 

potential as they are essential to both the millions of 

artisans who already exist in the country and the 

growing number of newcomers entering the craft 

sector. The handicraft sector faces many challenges to 

cope with the current economic environment due to the 

advancement and development of technology. The 

present study examines the key marketing and 

financial constraints faced by handicraft artisans in 

Bastar and Kondagaon districts of Chhattisgarh. With 

the decline in demand and sales of handicraft products, 

artisans' incomes are also falling, forcing them to take 

up additional income-generating work by artisans. 

This study also attempts to identify the other sources 

of income as artisans in Bastar and Kondagaon 

districts of Chhattisgarh state. The study is based on 

primary data collected from 120 handicraft artisans of 

Bastar and Kondagaon districts of Chhattisgarh state.  

 

Keywords: Handicraft, Artisans, Marketing 

Constraints, Financial Constraints, Source of Income. 

 

INTRODUCTION 

 

The handicrafts market will witness remarkable 

growth with an expected CAGR of 8.87 during 

2022-2027. This growth is expected to increase the 

market size by $407.15 billion. Several factors, 

including the need for reduced capital investment, 

increased travel and tourism, and greater 

government support and funding, play a key role in 

the future of the craft. In this comprehensive 

analysis, we examine the key marketing constraints 

faced by artisans in Bastar and Kondagaon districts 

of Chhattisgarh. Before the British era, the trade of 

artisans was flourishing, the sales of their products 

were also high and their socio-economic situation 

was also very good. Handicrafts were their only 

source of income, and the artisans generally devoted 

their entire working time to producing handicrafts. 

However, during the British era and the Industrial 

Revolution around the world, crafts lost their 

identity and importance, resulting in a decline in 

demand for their handicraft products, resulting in 

low sales and therefore low production and income. 

Therefore, during this time, the artisans start looking 

for a new source of income in order to survive. The 

present study also tries to find out the source of 

income other than of handicraft artisans of Bastar 

and Kondagaon district of Chhattisgarh state. An 

important factor of the handicraft market is the 

minimum capital investment required to start a 

handicraft business. The handicrafts market faces a 

significant challenge in the form of a lack of 

managerial capabilities among manufacturers. Many 

handicraft producers often lack essential managerial 

skills, including workplace management, market 

research, inventory control, and sales promotion. 

This deficiency poses a barrier to the promotion of 

artisan handicrafts. Access to business development 

service providers (BDSPs) is limited for handicraft 

manufacturers, as they frequently operate on tight 

budgets and in isolation from urban businesses. This 

lack of access to managerial resources, coupled with 

a shortage of understanding regarding the needs of 

foreign exporters, constrains market growth during 

the forecast period. 

 

1.1 Review of Literatures 

Kumar, Dilip and PV, Rajeev (2014) Marketing 

Challenges of Handicraft Retailers in Changing 

Environment: - The article is divided into five parts, 

with the first part discussing the importance of 

craftsmanship and marketing in the changing 

environment of the retail industry and covering 

various aspects of retail stores. Upadhyay, Manali 

and Jain, U.C. (2018) Managerial Challenges of 

Handicraft Industry: An Indian Perspective: - The 

article throws light on the problem and different 

issues related to handicraft industries and marketing 

challenges in India. crafts have huge potential as it 

is important to maintain the existing pool of million 

artisans across the country. The craft sector plays an 
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Abstract

The handicrafts are an important source

of income for rural areas. It employs more than

six million artisans, including many women and

members of socially disadvantaged groups.

Today, craftsmanship contributes significantly

to exports and job creation. The craft holds

enormous potential as it is vital to both the

millions of artisans already in the country and

the growing number of newcomers entering the

craft industry. Each handcrafted item has a story

that tells the craftsman�s inspiration or

enthusiasm in making it.This study is based only

on primary data collected from the artisans of

Bastar districts of Chhattisgarh. The study

attempted to determine the level of

digitalization of handicrafts in Bastar district and

the challenges faced by artisans in adopting

modern technology and e-commerce for trade.

Keywords: Handicraft, Artisans, E-

commerce, Trading, Challenges, Digitalization.

1. Introduction

There was a time when traditional crafts

flourished, but today they are threatened with

12

ali06fiza@gmail.com
Typewritten text
86



ali06fiza@gmail.com
Typewritten text
87



ali06fiza@gmail.com
Typewritten text
87



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Impact Factor (SJIF)- 8.054,

July to September 2024, E-Journal, Vol. I, Issue XLVII, ISO 9001:2015 - E2024049304 (QMS)

240Pagewww.nssresearchjournal.com

Abstract : Tribal communities are often identified by some specific signs such as primitive traits, distinctive culture,
geographical isolation, shyness to contact with the community at large and backwardness. Along with these, some
tribal groups have some specific features such as dependency on hunting, gathering for food, having pre-agriculture
level of technology, zero or negative growth of population and extremely low level of literacy. These groups are called
Particularly Vulnerable Tribal Groups (PVTGs). The social and economic position is very important factor to
understand the status of living it is responsible for the education, health, occupation, income, family effluence, caste,
social participation, social position, political position of Individual, family or group. The present research study is on
five Particular Vulnerable Group of tribes of Chhattisgarh namely Baiga, Pahadi Korwa, Kamar, Abujhmadiya and
Birhor tribes which measure and compare Socio-Economic Status in Udai Pareek SES Scale of these PVTGs. Research
study is based on primary data of 400 household collected from 40 villages of 10 blocksof 7 district of Chhattisgarh
State. Results shows that there is difference in socio-economic status of these PVTGs, according to occupation,
material possession and social participation of the family the SES of Kamaar is better than the other PVTGs followed
by Baiga, Abhujhmadiya, Birhor and Pahadi Korwa.
Keywords: Particularly Vulnerable Tribal Groups,Socio-Economic Status,Udai Pareek SES Scale.

A Comparative Study of Socio-Economic Status
on PVTGs of Chhattisgarh

Introduction - The social and economic position is very
important factor to understand the status of living it is
responsible for the education, health, occupation, income,
family effluence, caste, social participation, social position,
and political position of Individual, family or group. Tribal
communities are often identified by some specific signs
such as primitive traits, distinctive culture, geographical
isolation, shyness to contact with the community at large
and backwardness. Along with these, some tribal groups
have some specific features such as dependency on
hunting, gathering for food, having pre-agriculture level of
technology, zero or negative growth of population and
extremely low level of literacy. These groups are called
Particularly Vulnerable Tribal Groups (PVTGs).
Chhattisgarh is a home of 5 out of 75 PVTGs, listed by
central government of India namely Abujhmadiya, Baiga,
Birhor, Kamar and Pahadi Korwa whose total population is
1,84,985 constituted in 49,080 Percentage Share of family
Baiga (50.05%), Pahadi Korwa (22.79%), Kamar (15.12%),
Abujhmadiya (9.75%), Birhor tribes (2.29%) family living in
53 blocks of 18 districts. Sex ratio of tribals in Chhattisgarh
is 1020, Baiga (989), Pahadi Korwa (984), Kamar (15.12%),
Abujhmadiya (1040), Birhor tribes (1022) respectively.
Literacy rate of Chhattisgarh is 70.3 whereas Literacy rate
of tribals is 59.1, Baiga (53.97%), Pahadi Korwa (%), Kamar

Dr. Kapil Kumar Chandra*  Dr. Sunil Kumar Kumeti**

*Assistant Professor (Guest) C.P.D. Govt. College, Pithora, Mahasamund (C.G.) INDIA
** Assistant Professor, School of Studies in Economics Pt. Ravishankar Shukla University, Raipur (C.G.) INDIA

(47.7%), Abujhmadiya (29.88%), Birhor tribes (47.98%)
respectively. There is gap of 11.2 % in states literacy rate
and tribals literacy rate. It shows that poor education facilities
are being made available to these PVTGs.

The discussion above revealed that there is some
confliction and difference in the Socio-economic status of
these PVTGs. This paper tries to measure and compare
the Socio-Economic Status of these PVTGsof Chhattisgarh
statein Udai Pareek SES Scaleto find the difference and
confliction in values of Socio-Economic Status. In the end
this paper gives suggestions to policy makers, governments
and researchers through they can increase the socio-
economic status significantly.
Literature Review
Dewangan S. K., Sahu K. R., Achari K. V. and Soni S.
(2011)There is positive correlation between sericulture and
socio-economic status. Sericulture creates local
employment which results less inter-state migration. Due
to sericulture, they released from debtless which resulted
the elevation of self-respect and Socio-Economic
Empowerment of Tribal Women.
Kispotta, Seraphinus (2014)The government programmes
are almost nil except MNREGA, in spite of many
developmental programmes, the economic standards of the
tribal’sis still very low and need of joint efforts and better
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Econometric modelling and forecasting of groundnut 

production and productivity in India using ARIMA Model 

Ram Prasad Chandra * 
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ABSTRACT 

~roundn~t is the largest oilseed produced in the world and stands third largest oilseed in India. The 

a11n of tlus study was_ to m~del groundnut production and yield in India, using data from the period 
I 970-71 to 202 I -22 10 India an effort to forecast groundnut production and productivity amounts 

between the years 202~-23 to 2039-40 by using Autoregressive Integrated Moving Average (ARIMA) 

models. The Box Jenkms ARIMA methodology has been used for forecasting. The diagnostic checking 

has ~hown that ARIMA (0, I, 2) and ARJMA (0, I, 2), is the most appropriate model among twenty 
studied ARIMA models; and so for forecasted the groundnut production and yield amounts for the next 

18 years. We forecasted that annual amount of groundnut production and yield obtained in the year 

2022-23 was 93. I 36 lakh tonnes and 1850. 777 kg/hectare respectively, and it reached to 119.459 lakh 
tonnes and 2488.9_12 kg/he~tare respectively in the year 2039-40 with a significant acceleration for 

groundnut produ~tion and yield. Forecasting results of the ARIMA (0, I, 2) and (0, I, 2) illustrated an 

increasin~ trend _m the ~mount of groundnut production & yield, and they might help to determine a 
better policy for mcreasmg groundnut production in India. 

Keyword: Groundnut , Forecasting, ARJMA, AIC, BIC, GPY 

JEL Code: C 12, C22, C52. C53 

INTRODUCTION 

Agriculture is back bone of the Indian Economy. Groundnut is the largest oilseed produced in the world 

and stands third largest oilseed in India. Groundnut is important oilseeds crop and oil content material 

of the seed varies from 44-50%, relying on varieties and agronomic conditions. Groundnut is 

additionally of price as a rotation crop (Mahapatra et al., 2018; Kumar et al., 2020). India is one of the 

second largest producers of oilseeds in the world and occupies an important position in 1he Indian 

agricultural economy . It is one of the most important food and cash crops of our country. While being 
a valuable source of all the nutrients, it is a low-priced commodity. Groundnut is also called as wonder 

nut and poor men's cashew nut. Groundnut is one of the most important cash crops of our country. It 

is a low-priced commodity but a valuable source of all the nutrients. The major groundnut producing 

countries in the world are India, China, Nigeria, Senegal, Sudan, Burma and the United States of 

America (Borkar, 20 I 6; Saranyadevi, 2022). It is estimated that nine oilseeds namely groundnut , 

rapeseed-mustard, soybean, sunflower, safflower, sesame, Niger, castor and linseed, accounted for an 

area of 28.8 million hectares with the production of 35.9 million tonnes and yield 1247 kg/ht. in FY 

2020-21 and in which groundnut cultivated area 6.0 I million hectares, production I 0.2 million tonnes 

and yield 1703 kg/ht. in FY 2020-21. 

Attention has been given to the univariate time series Auto-Regressive Integrated Moving Average 

(ARIMA) Models, which is principally due to World of Box and Jenkins. Yule and Walker proposed 

the Autoregressive Moving Average (ARMA) model, and Box and Jenkins proposed the method 

(ARIMA) model afterward (Box and Jenkins , 1976; Saranyadevi, 2022). Among the stochastic 

ARJMA types are robust, effective and famous as they can correctly describe the found facts and can 

make forecasts with minimum forecast error (Aarekar and Reddy, 2017; Hemavathi and Prabakaran, 

2018). 
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Stochastic models for coffee production 
productivity Forecasting in I ari_11 

l'ld1~ 
Ram Prasad Cb 

Ruindra Bra~
nd

" ' 
Sun-sh Kumar p .. trn, ,, 

.. el••, 

:\~1icultural proJudion and proJuct1\'ity fon:ca~ts arc useful for farmers, policy makers and ind1.1stn_ 
In the ~n.·,cnt ,tudy , an_ au10-rcgrc~~in· a1_1d moving _avc~age model (_A_RI~A) has been applied~ 
tnt~.klling and foreca,t111g, of ,mnual cotlce production .1~d pr~uctrvi~y m Indra. The_ au~ 
l>1d;cy-l'ulkr (ADF) tc~t has tx-cn u~cJ to tcl!t th_c st~tionarrt~ of tu_nc ~cncs. The approp~atc t\RJ\~ 
model h.1,; ~ck'\:tcJ ha~cJ tlll the mrn1111um Akurkc mformatron cntcr~on (AIC). :ne r~s1duals of !ht 
fittl·d mo,kl s ,, ere Ji:i~ntl'l-J for th_e po~~1_blc presence of autocorr~lat1on and white n01se effects, arrj 

h .. m'Ghts ml..Jd, arc cllntinutiu)ly 111crca~111g 0\'Cr the forecast pcrrod. 

h:c, \\Ord: Time Saic~ ,\nJlysis ; Stuchastic model; Forecasting: ARIMA; AIC; BIC 

Jl-:1, Cod(': Cl2. C22. C51, C51, C53 

lntroduclion 
S111"·c- th,·n the jl1un1ey ,,f Indian coffee-production is a long one dating back almost 400 years, it hol(h 
a H·r,· ~ix-(1JI plJfc in h1l!Wnc t:1:-.tc. This unique journey has !.tarted from the hands of Yaman. 11, ~ 

harllkd llH'r ~ch·n magical ix-ans tl> BJbabuJJn, ,, ho plJntcd it in the Chandragiri Hills of Kamat:14 
ll1i, nu)_!l(JI tx·~mnmg p;ncJ the "ay for cofTcc with the aroma, tastt>, flavour and acidity~, 
l'\jX'rt\.'n,·c h . ..JJy l G,,pinath ct al., 20 I 9). Coffee i:> one of the mu:.t popular drinks in the world. Coffi!t 
fnm1 lnJ1l 1s the bc~t ~h:iJc-gro" n light coffee in the v. orlJ . Among plantation crops, cofTce Ill> 
nH1t11bu1cJ M!!nr fi,·antly tu the Indian ccorwmy Jurin~ the 1:1,t 50 years (Navccna ct al., 2017). It holds 
11 n,itJbk pla,c m the li~t of tx-, cragcs Jue to 1ts !>tunulating intensity, and among all the coffee 
pn'l\iu,·m~ f\");1ons . InJ1a is th.: only country "h\.'rc rnfTcc is grown in shade. Indian coff ce holds a gm1 
pl.Kc in all the cuuntn1.·s Jue tu its lla\l)Uf, aroma. !-Oft and lower acidic nature (Prabha ct al., 2021 ). 

In lnJ1a, lrJJ111unal Clllfrc ~rn" mg Statc-s arc Karnatak.a, Kera la and Tamil Nadu. Some of the non
traJ1tion~1l ar'-".1"' arc Andhra Prad\.'!)h, OJi!>hl and North Eastern Region including Assam. Meghalaya. 
M.mipur •. \runadul Pr3Jc-~h :inJ Trrpura. The three traditional areas together accounted for 79.7 per 
,·cnt ,,f an·a anJ % .2 ix-r cent of coffee production. The major cofTcc growing areas in India are Hass:i.1, 
l 'h1L.m.\!!Jlur :mJ (\'11.lrg m Kam:uaka. \\'ayanaJ , ldut...ki and Nclliyampathy in Kcrala, Shc,aro}s. 
P.il,mi. Puln\.")S nnJ l\1l~iri lulls in Tarrnl NaJu (CofTcc BoarJ of India, 2023). Both (Arabica and 
Rohu:-tJ) th"· , ariC"til.'~ of c'-)ffc-c has !xl.'n more or kss equal in its area, production and producriv11) 
unJ'-·r traJ111"1n.1I an:.1., C'\Cl"pt Tum1l ~aJu . Tamil NaJu is the one of the State which has more 
proJu,·1,l,n ,,f .·\t.1bi,·3 c,,lfrc comparing\\ ith Robu~ta Cuffee: (Prnbha ct al.. 2021 ). Since every Indian 
t\lll« ~n,,, «:'r ~~nJs his cntin.· ti!Th! in colfrc pnxluction, it is no miracle or wondc-r that India produces 
nlr'lkH'Jmlry , M11.·ty l"1f ruff .. ·c anJ c-,rons it 10 d1ffrrcnt pans of the world over I 5Othycars (Gopinath 
C1 u .. :01~1. Con~~ rl\."1ucti'-'" and prnducti,it y a.re incessant rising in India respectively 3195 lal.h 
tomN.mJ 7o7 L.~ h1.'\:Lln:' in FY :otR-19 . ln FY 2OW-21, 3340 lal.h tonnes and 790 kg/hcctare\\luch 
is ancrc.uc: 1,, «"SP','\.'ll\ d) 34:0 l.llh h.,nncs :inJ 797 kg hectare in FY 202 J -22. 

-----· ..,.____ - --
• "--- ""«-1', l\.7-'ruron:u ,·f l ,,1~•!!'...:i-.. G-,,, t. ~1.1.!.L-, Lll Shuill PO)tgndu.t:e College, S«p.ll. cC G ) lnJ1a 
••,._,_.A Dr.An. !-.b.11.4 ,,t S!~~ m t.,'\.>D.vn..:s. Pt. ~, l-..':.-1."lUI Shi.:lu L'n1,crwy lu1pur, 1C G) lnJ 1.s 
... AM I I~-. .~~ ,:J h"()OCCr..,.,~. C.x.l\\. M.12 St-.1...'-.;in :,.;,,ccn Girl> P~tj;r.J.ia.ce Cvllciic , 81!.1~1".rr. (( G 1 .... 
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Literature Review 

(Gopinnth et al., 2019) use~ monthly time series data from the period 20 JO - 2015 in Jndia is an eff:ort 

to forecast co~ee production amounts between the years 2015 and 2025 by using Autoregressive 

Integrated Movmg Average (ARI~A) models. In the study, ARIMA (2, I, I) was found to be the most 

appropriate model among ten studied ARIMA models in forecasting the coffee production amounts for 

the next 11 year~. (Naveena et al., 2017) developed a hybrid model for the Price of Robusta Coffee in 

India with Hybnd ARJMA-ANN methods; and suggested that hybrid model of ARlMA and ANN is 

the best model for Robusta coffee price projection.(Yashavanth ct al., 2017) used Vector auto

regression (V ~R) model f?r for~cas~ the monthly wholesale prices of Arabica coffee in three different 

coffee consummg centres m lndia, viz. Bengaluru, Chennai and Hyderabad; and used of monthly data 

series period of January, 200 I to March, 2014. Finally, in this study, VAR (2) was found to be the most 

appropriate mod~! among other m~els in forecasting the coffee price for the next IO month. (Prabha 

ct al., 2021) studied the coffee trend m area, production and yield in Jndia from 1985-2000. He founded 

that tl1e best fitted ARJMA ( l , l, I) model for Arabica coffee and ARJMA (I , I, 0) model for Robusta 

coffee forecasting. 

We documented a detailed literature on predicting the various data series from 1985 to 2015. The 

academicians carried study on forecasting of coffee prices, production and seeds. A few studies are 

available of forecasting of coffee production and productivity in India and no study are available for 

period from 2023 to 2035. Therefore, there is a gap and motivated us to undertake study on forecasting 

the coffee production and productivity in India. This paper is structured as followed: In Section 1 

introduction is given about the coffee production and ARJMA model with present's detailed review of 

literatures. Section 2 provides research methodology (objectives of the study, research design and data 

collection, Section 3 econometric modelling of the study, Section 4 Result and discussion and Section 

5 provides respectively conclusion and references. 

Methodology 

Objective of the Study 

The Objectives of this research are as follows: 

5. To test the stationarity of the time series data compiled for the study, i.e., Coffee production and 

productivity. 

6. To identify the order of difference at which the time series would become stationary. 

7. To perfonn the model estimation, i.e., ARJMA (p, d, q) and diagnostic checking. 

~- To forecast the future values of Coffee production and productivity using the estimate ARJMA 

model. 

,/1.f//lCtU'CI, Design 

Older to fulfil the above objectives of the study, exploratory research design and stochastic time 

model have been adopted. Exploratory research interprets the already available information and 

· on the analysis and interpretation of the available secondary data. Sigma square,~~• BIC, 

,¥>~~ 11\::iB and MAE model are being used for selecting the best ARIMA model and pred1ctmg the 

~ es data of coffee production and productivity in India has collected from the official 

tho Reserve Bank of India - Database (rbi.org.in) for the period of 1971 to 2022 (52 

• At this range of data, the researcher has tried to forecast the future values for the period 

5 (13 Observations). 
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h
c selected mod;i"'"P 

~iwn v11h1l'S. 'Wllh 

Slt'p Ill- In th1.'. thirJ phnsc or the study, a diagnostic check of t~e residuals of the selected 
d. q) is carrh.~d out in 1h1.: second phase, in which the autocorrelation (ACF and PACF) wh· lll0<Je1, 

I L 
· · l l I fi d · · ' ite no· 

"''.' ,J 1111g-ll<1xtcsl '" done oflhc sdcc1cd model.If a I 1c tests a ter ,agnostic testing of ther '"-
of the selected model (p, d, q) arc found to be s1gn1ficant, then the forecasting process of h es 
modd is done, nnd if oil the 1ests after diagnostic test of the residuals of arc not found to b t 
then A II the process is stnrtcd again from the first phase of the study. e sigiufi 

Stri, IV- In the fourth stage of 1hc study, after diagnostic testing of the residuals of them d 
:,n the thi nl stage, • II I he 1cs1s arc found significant, and thus the model conslructed f el " 
nLU E". Thereafter the forecasting process of the selected model is completed and th s lenned 

the model is Jone. ' en repo · 

, ., 15). Figure 1 The Box-Jenkins methodology consist of following four steps (Gujarati et al 20 

/ Sten I / Identification of the model 
(Choosing tentative p, d, q) 

Sten JI 

Sten III 

Parameter estimation of the chosen 
model 

Di_agnostic Checking: 
Are the estimated residuals ACF/white 

noise? 

Yesl 
Sten VI --~ _I Doh,~ •n ~fonll 

L ________ F_o_re_c_as_t_in_g______ i 
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I 
t:tonc,mrtrk l\lodt-l!t 

r,, ~ck,·tin1t the b~·~t JiucJ ARIMA model, m11ny slutisticol tools nrc being npplicd, viz., Root mean 
s4uttrc c-~,r tK_M~h), M1.·a!' tlh_snluic p1.•rccntngc error (MAPE). Menn 11hsolu1c error (MAE) , Akaike 
infomUIU~n ,.-n,.cnon _(A~C ). S1:hwurz (llnycsian) information crilcrion (SIC) nnd Ljung-Box test 
(l>ta!\lcr • • 01-1; fofulhs, - 015) . 

M,Hl,lll1tR ,,f Timr Srri«-~ /Jatu 

To introJucc:: scv~rnl i~kus. so_mc olJ und some new (Gujnruti ct nl., 2015), let us work with the Coffee 
rn~ucti~n unJ y~clJ tune series data for the India . A plot of this time series has given in figure 2 part 
(a) ~~tz.mnl ~enc~~ ~•~d. pan . (h) first lliff'-·re11<:c (DCOf FEE_ P und DCOFFEE _ Y); recall that 
CO~-H~h_P nn~ (01·1 ·.Eb:-Y in_ kvcl from is nonstutionnry but in the ( lirsl) differenced from it is 
stauonury. If u tune scnc-s 1s stnt,onnry . we cnn model ii in 11 vnriety of ways . 

A11 Auwn,:n·ssfrc • (AR) Proct'.,·s 

Let Y,rcprcsent the ut time,. lfwc model r,ns, 

()',- ~) • 01 (rr S) + \~ Eq. ( I) 

Where : c5 • the mcun of Y and u,=- un uncorrclutcd random error 1crm with zero mean and constant 
varillllCC:: <r (i.e .• it is white nois1.·). then we say 1hat Y, follows n first-order autoregressive (A RJ) 
pnk:'css. We consider this model. 

( )i- 6) • 01 ( r,. 1- 5) + (}',. r o) + u, Eq. (2) 

Then we say thnt r, follows a second order autoregressive (AR 2) process . That is, the value of Y at 
time I depends on its value in the previou s two times depends , lhc Y values being expressed around 
their mean \'aluc o. In gc.-nernl we can hove. 

()'r 6) • 01 ()',. 1- 6) + a 2 ( >',. 2- o) + .... .. + a,, ()',-p- o) + u, Eq. (3) 

Where. r,- ptlJ - order autoregressive process . 

A Mcn•ing ,-h-,•raJ.:e (MA) Process 

The AR process is not only mechanism thnt may have generated Y. suppo se we model Y as follows: 

Y,• JI+ /Jcu, + fi1u, _ 1 Eq. (4) 

~:µ•constant. "a white noise stochastic e rror lcrm . Thus, we say that Y follows a first-order 
movma average (MA l) process . But Y follows the expre ssio n, 

Y,•p+,-,+/Jau, _1 +fi1u,- i Eq.(5) 

Tba it ia m MA (2) process . More generally, is an MA {q) process . In short , a mov ing average 
JIIOC• ii limply a linear combination of white noise error tcnn s. 

l,•,,.+/J,,,,+1111, - , +P1u, - 2 + .. .... .. +p""' q Eq. (6) 

AaAllfwlll'atlw a1td J.lo,·ing ,.frtn1gt• (A RMA) Process 

o,....._ la It quite likely that )' has characteristics of both AR and MA and is therefore ARMA. Thus, 
1"tbllowamARMA (l, I) process if it can be written ns: 

l.••+41af.,1 +/Jo,,,+ /J,11.,- , + u, Eq. (7) •11 t. I• 01 m :::-1t.., • white noise stochastic error term . 

_. ;t,c + fry Integrated J.to,-ing A,·erag e (.4RIMA) Process 

tp • ..._ regression model for time series forecasting and it uses its own lags as predictors. a.ii,-., •••r time series that exhibits patterns and is no~ a random white noise can be modelled 
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with ARIMA models. An ARIMA model is characterised by 3 term'i: /I, d, l/ (Box and Jenkin~ 
1
, 

Gujarati ct al., 2015 ). 
' J7~; 

Where: p = the order of the AR term 

q "" the order of the MA term 

d :.:. order of differencing required to make the series litationary (I). 

AR/MA Model /dentifkution for Ctiffee Production and Productivity 

In general, a non-stationary series will be made stationary after differencing 'd limC's' and 111 ~ilid 11 

integrated of order 'd', denoted by ./(d). If t_hc original series is statio~_ary, d~O an~ the ~RIMA mo~c~e 

reduce lo ARMA models. TI1c tune series data used for the present !iludy, 1.c., COFFl:I: p \ 

COFFEE_ Y has become stationary after the I'' order differencing. Since, there is no need for f u~nd 

differc:ncing the series, ii is necessary to adopt d=J (first difference) for ARIMA (p, d, q) mod(:l t 
gel the appropriate numbers for 'p' (in AR) and 'q' (in MA) in the ~ode), we !>hould check· 

1 
° 

Correlogram aficr first difference in time series (figure 3 and figure 4 ). Since there arc no signili 
I 

ie 

spikes of ACF and PACF, the re!>iduals of the selected AIU MA model arc white ~oisc and there :~:n, 
need for further consideration of any more AR (p) and MA (q). Model convinces all the n ° 

. f PE onns 

(c?mpara1ivcly lowest value of AIC and compara11v~I~ low v~uts o
1 

J,bMAE and RMSE), hence 

this model has been con~idcred to be the best prcd1c11vc mo c , w 11c 1 as cen used to forecast th 

future values of the rim~ series, viz., DCOFFEE_P and_DCOFFE~_ Y. _Table 3 shows that selected bee 

fitted ARIMA model with parameters, and table 4 provides the esl1ma11on results of various param, M 

of AR (p) and MA (q) of the ARIMA model for producrion and yield. Using these values, the b/~c~s 

ARIMA (p. d. q) model for predicting the time series DCOFFEE_P and DCOFFEE y has 11 

identified. The prediction equation for this models can be written as below: The equation for ~en 

production-
co ee 

r, "' O+ a, r,., + a,Y,.2 + /J,u, I + u, 

The equation for coffee productivity-

Eq. (8), and 

Y, "" µ + Pv11, + P,u, J + P1u, 2 + P111, J + 11, 
Eq. (9) 

B.ased on the estimation results of ARIMA (2, I I) and (0 I 3) model (i'nterccpl a d . 

ffi . · ' ' ' n regrc~s1on 

c~ 1c1ents), the functional fonn of the time series forecasting model may be present •d , fi 
11 

(given table 4 ): 
c as o ows 

Modtl for Cofftt Producrion-

Y, D 0.0268 - 1,6363 Y,. J - 0, 7568 Y,.] + 0.69631/f./ + 1/1 

Modtl for Coffet Producrh'ity-

Y, • 0.0053 - I .1353u,., + 0.8302u, + 0.5307u,.J + 11, 

Raults & Discussion 

Daa/pti~ Statistic 

Eq. ( I 0), and 

Eq. (11) 

Jn table I shows that descriptive statistics of ori · I · . 

mean are rcspccti\-ely 2163.57 and 77" 
33 

g;a sencs of cofTee production & yield (CPY), which 

169..31 and 127.53, skewness are -0. I 5 -· d ~O 
130 arc 28~-60 and 799.00, standard deviation arc 

are 4.76 and 4.45, and p-value ; 0 09, • a
nd kunosis arc 1.55 and 2.69 respectively. J-0 11:s1 

dialrihured. · - 3nd O. I 08- It show that selected series is nom1ally 

TlbleJIJlo-•dwd . . 
r- escnpll\ c statistics of station · 

-- IIC ltlpCmtd"' 45 and -0 33 ~-'· ary scnes of coffee production & yield which 

171 
1 • • , m1.~Jan are 50 00 d 2 00 ' 

-40. llkewaeas are -0.14 and -0 o., d k . · an · • standard deviation arc 361.86 and 

a-__,__ • _ _. · -· an tu10s1s arc 3 9" d 3 88 

...... •~ ctiffa-coced dl1a series is more s"'bl bo · - an · respectively. It is clear that the 

... ca ut the zero mea d h . . . .., 
n an t c scncs 1s stationary w1u1 
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... 

once differenced. J-B test v_alue are_ 1.97 for coffee production and J .67 for coffee yield, and p-value 

are 0.374 and 0.436 respectively. lt 1s show that selected series are follow a normal distribution . 

llnit Root test (ADF test) 

The results of Augmented Dickey-Fuller (ADF) unit root test at level and l storder difference given in 

table 2. Table 2 presents that the c~lculated t- statistics value of CPY at level are respectively= -2.527 

d -2.827 and p-value are respectively= 0.3140 and 0. 1946; thus series is not stationary, than we go 

:Ough 151 differenced.Table 2 showsl5 1 order difference series CPY , calculated t- statistics value are 

respectively= -17.718 and -8.288 and p-value are respectively = 0.0000 and 0.0000; which are smaller 

than critical val~es at I%, 5% and l ~% levels of significance. Hence, we fai I to accept the nu!I 

bypathesis for umt root. It means the series DCOFFEE _P and DCOFFEE _PY is not containing the umt 

root and thus it is stationary . The graphical presentation of figure 2 part (a) represent plot of original 

data series and part (b) represent plot of stationary data series. Figure 3 and figure 4 represent the plot 

ofCorrelogram (ACF and PACF coefficients) of the stationary series DCOFFEE_P and DCOFFEE _ Y 

for tags I to 24 at the I s1order difference. 

Table l Descriptive Statistics of Original and Stationary series of Coffee Production and Yield 

Statistics Coffee Production Coffee Yield 

Original series Stationary series Original series Stationary 
series 

Mean 2163 .57 45.45 772.33 -0.33 

Median 2188.60 50.00 799 .00 2.00 

Std. Deviation 869.38 361.86 127.53 171.40 

Skewness -0.15 -0.14 -0 .69 -0.02 

Kurtosis 1.55 3.92 2.69 3.88 

Jlftlue-Bera(JB) 4.76 1.97 4.45 1.67 

Pr9b. 0.092 0~374 0.108 0.436 

ao..: Authors calculation using EV 1es 12 

l'ele 2Results of Augmented Dickey-Fuller test (level and 1st difference) 

• le Series at level Series at 1 Order difference 

t-Statistics 

-2.527 

-2.827 

Authors calculation using EVies 12 

Appropriate model selection criterion 

Prob. 

0.3140 

0.1946 

Models r Adj SER 
R2 
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t-Statistics Prob. 

-17.718 0.0000 

-8 .288 0.0000 

AIC BIC RMSE MAPE MAE 



o,vr,al. JSS.Y ()()/9-466] 
TM /ndlllll f;cDnQIIUC J, 

----=--i--;'ii:-iiiin:-T.Tooi.o.oil'11122Jao.6487 o. t 3 83 o. 9967 o.8073 
Production ARJMA <2• 1' 

607.09 

I) 

L ___ J_;-orwm.1.fo.o.oio 119922 t50].6313 Ii33T°o. t 459 o.s792 o.6898 
A.RL\-fA(O, I, Yield 
3) 

. · EViesl2 · "h 
Authors calculauon usmg p duction and Productnri.,1 

Source: timation for Coffee ro 
MA(3) Table4 Parameters Es MA (I) MA(2) 

AR (I) AR (2) parameters 

Coffee Production (2, I, I) 
-0.6963 -

-1.6363 -0.7568 
C -0.2307 -

0.2149 0.1784 
Std. Error -

0.0001 0.0041 -
Prob. 0.0000 

-0.996 7205075 Sigma Square (02) =0.017273; AIC 
Coffee Yield (0, I, 3) 

0.8302 -1.1353 -C -
0.1452 0. 1696 -Std. Error -
0.0000 0.0000 

Prob. - -

Sigma Square (er) 0.019215; AIC -0.87927260881 

Source: Authors calculatton usmg £Vies 

Table 5 Results of the Ljung-Bo1 test 

Models leg 

ARIMA (2, I, I) 24 

ARIMA(0, 1,3) 24 

12 

Source: Authors calculation using £Vies 12 

Table 6 Results of the Jarque-Bera test 

Variable Models 

Coffee Production ARIMA (2, I, I) 

Coffee Yield ARJMA (0, I, 3) 

Source: Authors calculation using EVies 12 

Diagnostic Checking 

11.utocom•lation and Residual Diagnostic 

-0.5307 

0.1840 

0.0060 

t Stat. 

17.260 

18.053 

JB test 

0.333 

2.328 

Intercept 
Log 

liketihOod 

-----0.0268 

---------0.0101 30.4)6 

0.0112 

--------
0.0053 ----
0.0050 27.421 

0.3000 

-

Prob. 

0.695 

0.646 

Prob. 

0.846 

0.312 

We use automatic ARIMA forecasting for selection of models and among the tentative mocidJ 
presented in the pre, ious section. ARIMA (2, t, t) model for production with AR ( J) = - I .6363, Al 
(2) = -0.7568, ~t-\ {I)= 0.6963, lntcn:ept (8) = 0.0268, er= 0.0172, Adjusted R2= 0.6487, staJMfald 
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Error of Regression (SER) == 0. 1_38~. AIC == -0.9967, BIC = -0.8073, RMSE = 607.09, MAPE = 
21.6248, MAE = 512.42 and log hkelthood == 30.4 I 6; A RIMA (0, I, 3) model for yield with MA (1) = 
-1.1353, MA (2) = 0.8302, ~A (3) == -0.5307, Intercept (0) = 0.0053, 0 2== 0.0192, Adjusted R2= 0.6313, 
Standard Error of Regression = 0.1459, AIC == -0.8792, BIC = -0.6898, RMSE == 201.92, MAPE = 
25.3 JOO, MAE = 173.09 and log likelihood = 27.421 has been identified as the best model for 
forecasting (given table 3, ~ble 4): But, be'.ore forecasting the time series using the tentative model, it 
is necessary to perfonn d1agnost1c checking to avoid over fitting the ARIMA model. As part of 
diagnostic checking: 

• ARIMA model parameters, viz., lowest value of Sigma square (o2 Volatility) and Standard error 
of regression, highest values of Adjusted R-squarc and the lowest values of the AIC, BJC, RMSE, 
MAPE and MAE critcrions is chosen as the best fitted model for PY (given table 3). 

• The Ljung-Box test result for coffee production and yield respectively ARIMA (2, I, I) and (0, I, 
3) are shows insignificant at 5% level of significance (given table 5). 

• After fitting the appropriate ARIMA model, the goodness of fit can be estimated by plotting the 
ACF of residuals of the fitted model. If most of the sample autocorrelation coefficients of the 
residuals lie within the limits(± I. 96/.../N), where N = the number of observations, then the residuals 
arc white noise indicating that the model fit is appropriate (Reddy, 2000). 

• The following figure 7 and figure 8 gives the autocorrelation test of the residuals for CPY. The 
null hypothesis for this test is there no autocorrelation in residual and p-value is insignificant which 
indicates that there is no autocorrelation. Hence, it can be summarised that the residuals are not 
correlated with each other or in other words, it can be said that the residuals obtained from the 
model are independent from each other. 

• The Jarque-Bera test result for cofTee production and yield respectively ARfMA (2, 1, I) and (0, 
I, 3) are shows insignificant at 5% level of significance (given table 6). It is clear that series are 
follow normal distribution. 

• Figure 9 and figure IO represent of residual graphs of cofTee production and yield respectively. 
Residual graphs are shown same trend actual and fitted data series. 

• Here, the goodness of fit of the A RIMA (2, I, I) and (0, I, 3) model can be checked through 
Correlogram of residuals. Nonnally, a flat Corrclogram with insignificant spikes is most ideal 
(figure 7 and figure 8). So we got for forecasting the above models (table 7, figure 11 & figure 
12). 
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Figure 2 Representation of graph Original and Stationary series of CPY 

(a) Original data series (b) Stationary data series 
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f11Drt I J Rcp~scnt of forecasting of coff ec production (In lakh tonnes) 
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fl&Urf U Rcprncnt of forecasting of coffee yield (kg/hectare) 
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IISeltcttcl ARl~I..\ modtlJ 

IIICly was hued on yearly value of coffee production and coffee yield, and covering the 

to 203$ (6S obsen-ations); of which 52 observations ranging from 1971 to 2022 were 

tad IJ oblcrvations nnging. the period of 2023 to 2035 is forecasted (given table 6) and 

lawe 12 exhibits the forecasting n.--sults of ARlMA (2, I, I) for coffee production and 

1- 3) modd for coffee yi~ld respectively, which is regarded as the best fit model for 

fuaure walue of COFFEE P and COFFEE Y. The line of forecasting of the series is 

duriQs lbc fcncat period. Figure I J and figure 12 shov.-s that graphical presentations 

llld lCtUII data of coffee production and yield. The software has named the estimated 
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h hows the predicted values of the . 
YIELD F and grap s series f 

series as PRODUCTION_F an? 2,.. St~dard Errors . toil\ 13 
observations (2023 to 2035) with ± . d productivity (with Standard Erro ) 

C 
" Production an . r Table 6 Forecast Value of ouee . Std Yield Yield Yield r-----..._ 

Year Pr
oduction Production Producuon Err;r forecast (Kg/Hectare) (Kg/H . I St0 

Forecast 
Value 

(Lakh 
tonnes) 

(Upper 
limit) 

(Lower 
limit) 

Value ectarc) · 
(Upper (Lower l:rror 
limit) limit) (Kg/Hat.) 

L __ J~~~t~.,;-;.-;-h~i:o4-f-48'7.62t-8822~1.X277rll0:08822~ .5i22-r~5i6<6iim- r-..... 2504.04 487·62 I 131~ 2022-23 3479.28 4454.53 30,62 

L::~_:::-i~~.h16lii.69-tsiiwtS:83i443 .266r11'oo9~3U.6;'tt-r ! 55774]~ r--.._ 
4660.01 2618.69 5to.33 I 129~.~. 

L~20~2~3-~24:J~3:63:9:.3:5 j~~~+nQRl;o~rn.41tBJii251111'm31~soi} "11 838.25 1113.73 so2:n- ...____ 
5012.25 2298.60 678.41 167~.74 

2024-25 3655.42 

L==j~=-~-!-~;:;;;-ii-;_-~m:~-+72W,t8'84i22Ji .6~91-llll8:85S.:.3322-jSC50)00.]707---
5300.8

6 2382.99 729.47 17(,:-._31 2025-26 3841. 92 

L=:..=J~~~-t--;-;ivi,-;_-f-miR9-+818ffi0S84417r:t . I66j-1111~977..1212~r~49Y77~.200=-t----._l 
5502.16 2229.89 8 I 8.07 I 17p_gg 

2026-27 3866.03 [=_~J_ __ -:---J--:-:::-;:--;:;:;--t--;;::;:;:,ru~qj90~4~6y7+:8~5iT1 :°&666l-1122~09f..1<141144~94fi_ 1i?1-t-~ 78_74 2027-28 4036.38 5845.71 2227.04 · . 

L20-2-8--29_J_4_10_0_.3_4_J--;6-::-:02::;::9-;.6;;--2+-2::;-;1-:;7~1.0;;;;7,Toi964~.6447h8fs5;6,6.TI 77r11122221.:l.33'i7'14499COLl.9i88-h~ 

L __ _l_ ___ J.--:
6

-::-:
38

:::::
9
-:_ 1-:-

1 
-+-~

20
;;;
8
,
3
_::;; 
75
:-l-1iii0;:;;76~.3u4+:8st6;ii'o.'J111 ,-1122:133f_77i91144'f81i:i.6~2-h~6 •• 

2029-30 4236.43 ..,., 
L20_3_0 __ 3_j ,-4...,-34".'"'.6:-:.6:--=7-t---;6-;-61;-;;8-:. 1-;:-5 -t--:;-;20~7<5_1118rl1111~35~. 7fd4iT-8st6i552.288 l-1212~46.6.~44tl44:S:84l.1212~h1;;;;;9Qjf 

1948.07 1252.69 869.86 1259.27 480.45 
2031-32 4453.45 6958.84 

194JQ 

2032-33 45977.62 7246.50 1948. 73 1324.44 874.48 1272.30 476.64 

1285.54 472.69 
2033-34 4692.91 7562.52 1823.30 1434.80 879.11 203.21 

2034-35 4851. 98 7900.06 1803.90 1524.CK 883.78 1298.97 468.56 207.59 

Source: Authors calculation using EVies12 

Conclusion 
In present study, coffee production and yield forecasting in India were studied, and we found that 
ARlMA (2, 1, I) for production and ARlMA (0, l, 3) for yield found to best fit models for projection 
of coffee production and yield in India and both models are show a positive, and continues rising trend 
n forecasting period. The model is valid and adequate to predict coffee production and yield The 

results obtained prove that this model can be used for modelling and forecasting future demand of total 
cof:e~ production. However, these results will provide experts in the agricultural sector to inak_e 
dec1s1_ons about future demands, and hence the results can be used by authorities to update~ 
planning and management. This will reduce the import cost and help us take right decisions regardill& 
demand and supply of essential coffee. 
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NÙkhlx< jkT; eas lkoZtfud C;; dk LokLF; ij izHkko dk v/;;u 

vpZuk lsBh1*, es?kk MMlsuk2 

1,2vFkZ'kkL= v/;;u'kkyk,, ia- jfo'kadj 'kqDy fo'ofo|ky; jk;iqj 

 

*Corresponding author: vpZuk lsBh 

lkjka'k 
dqy lkoZtfud O;; esa LokLF; ij O;; ds izfr'kr  esa mrkj&p<++ko dh izòfÙk ns[kus dks feyrh gS ,oa v/;;u vof/k 
ds var esa  nksuks essa ldy jkT; ?kjsyq mRikn ¼th-,l-Mh-ih-½ rFkk dqy lkoZtfud O;; esa o`f} gks jgh gSA gSA ftlesa 
o"kZ 2001&02 esa GSDP esa 25846-2 djksM+ :i;s gSSA jkT; esa dqy lkoZtfud O;; 5471-5 djksM+ :i;s fd;k x;kA 
ldy jkT; ?kjsyw mRikn ds izfr'kr ds #i esa lkoZtfud O;; lokZf/kd 26-1 izfr'kr 2018-19 esa gS ,oa lcls de 
2015-16 esa 19-5 izfr'kr gS ,oa v/;;u vof/k ds var esa  nksuks essa ldy jkT; ?kjsyq mRikn ¼th-,l-Mh-ih-½ rFkk dqy 
lkoZtfud O;; esa o`f} gks jgh gSA ldy jkT; ?kjsyq mRikn esa vkSlr okf'kZd òf} nj lokZf/kd 32-4 izfr'kr 2012-13 
esa g ,oa lcls de o`f} 2016-17 esa 1-9 izfr'kr gSA lkoZtfud C;; esa vkSlr okf'kZd òf} nj lokZf/kd 26-8 izfr'kr 
2006-07 esa ,oa lcls de  2020-21 esa -3-6 izfr'kr gSA dqy lkoZtfud O;; ,oa f'k'kq e`R;q nj ds chp mPp Lrj dk 
_.kkRed lglaca/k xq.kkad-0.925 ,oa dqy lkoZtfud O;; ,oa  ekr̀Ro eR̀;q nj ds chp mPp Lrj dk _.kkRed 
lglaca/k xq.kkad - 0.941  gSaA ftlls Li"V gS fd dqy lkoZtfud O;; dk LokLF; ds ?kVdksa ij lkFkZd izHkko iM jgk 
gSA 
 
'kCn dawth %lkoZtfud O;; ]f'k'kq eR̀;q nj] ekr`Ro èR;q nj 
 
izLrkouk                       
LokLF; gh euq"; dk vlyh /ku gSA vPNs LokLF; ds vUrxZr 'kkjhfjd 'kfDr] {kerk vkSj lgu='khyrk rFkk ekufld 
lUrqyu Hkh vkrk gSA fdlh Hkh jk"Vª rFkk lekt dh mUurh mlds ukxfjdksa ds LokLF; ij fuHkZj djrk gSA ogha ns'k 
mUufr ds mPp f'k[kj ij igq¡p ldrk gS tgk¡ ds fuoklh LoLF; gksA NRrhlx< ljdkj }kjk lkekftd lsokvksa ij 
fd;s x;s lkoZtfud O;; dk lkFkZd ,oa ldkjkRed izHkko ekuo fodkl ds ladsrks ij iM+ jgk gSA (Reddy& Reddy 

2019) fdlh Hkh dk;Z dks dq'kyrkiwoZd djus ds fy, O;fDr dks 'kkjhfjd ,oa ekufld :Ik ls LoLFk gksuk vko=;d 
gksrk gSA LoLFk O;fDr dh dk;Z{kerk vf/kd gksrh gS rFkk og vius lHkh dk;ksaZa dks eu yxkdj dj ldrk gSA vLoLFk 
O;fDr vius dk;ksZa ls nwj Hkkxrk gS vius dk;ksaZa dks Vkyrk jgrk gSA LokLF; yksxks dh n{krk rFkk fLFkjrk lqfuf'pr 

djrk gSA (patra 2019) 

 
v/;;u dk mn~ns'; 

1- v/;;u vof/k ds nkSjku NŸkhlx<++ ds 'kklu dh lkoZtfud O;; dk v/;;u djukA 
2- NŸkhlx<++ ds'<kklu dh lkoZtfud O;; dk LokLF; ds fofHkUu ?kVd f'k'kq eR̀;q nj ,oa ekr`Ro e`R;q nj ij 

izHkko dk v/;;u djukA 
 
v/;;u dh 'kks/k izfof/k % izLrqr v/;;u eq[; :i ls f}rh;d vkadM+ks ij vk/kkfjr gSA f'k{kk ,oa LokLF; ij fd;s 
tkus okys lkoZtfud O;; rFkk dqy iath;u nj] Mªki vkmV nj rFkk f'k'kq èR;q nj ,oa ekr`Ro eR̀;q nj ls lEcaf/kr 
vkadM+ks dks jkT; ljdkj }kjk izdkf'kr NRrhlx<++ dk vkfFkZd losZ{k.k ,oa jkT; dh tux.kuk fjiksVZ ls ,df=r fd;k 
x;k gSA 
  vkadMksa ds fo'ys"k.k ds fy, izfr'kr] vkSlr okf"kZd fodkl nj] fopj.k xqa.kkad]lglaca/k xq.kkad ,oa izrhixeu 
xq.kkad dk iz;ksx fd;k x;k gSA 
 
v/;;u dh ifjdYiuk 
Ho:  lkoZtfud O;; dk LokLF; Lrj ds fofZHkUu ladsrdksa ij lkFkZd izHkko ugha iM+k gSA 
H1:  lkoZtfud O;; dk LokLF; Lrj ds fofZHkUu ladsrdksa ij lkFkZd izHkko iM+k gSA 
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ABSTRACT 

~roundn~t is the largest oilseed produced in the world and stands third largest oilseed in India. The 

a11n of tlus study was_ to m~del groundnut production and yield in India, using data from the period 
I 970-71 to 202 I -22 10 India an effort to forecast groundnut production and productivity amounts 

between the years 202~-23 to 2039-40 by using Autoregressive Integrated Moving Average (ARIMA) 

models. The Box Jenkms ARIMA methodology has been used for forecasting. The diagnostic checking 

has ~hown that ARIMA (0, I, 2) and ARJMA (0, I, 2), is the most appropriate model among twenty 
studied ARIMA models; and so for forecasted the groundnut production and yield amounts for the next 

18 years. We forecasted that annual amount of groundnut production and yield obtained in the year 

2022-23 was 93. I 36 lakh tonnes and 1850. 777 kg/hectare respectively, and it reached to 119.459 lakh 
tonnes and 2488.9_12 kg/he~tare respectively in the year 2039-40 with a significant acceleration for 

groundnut produ~tion and yield. Forecasting results of the ARIMA (0, I, 2) and (0, I, 2) illustrated an 

increasin~ trend _m the ~mount of groundnut production & yield, and they might help to determine a 
better policy for mcreasmg groundnut production in India. 

Keyword: Groundnut , Forecasting, ARJMA, AIC, BIC, GPY 

JEL Code: C 12, C22, C52. C53 

INTRODUCTION 

Agriculture is back bone of the Indian Economy. Groundnut is the largest oilseed produced in the world 

and stands third largest oilseed in India. Groundnut is important oilseeds crop and oil content material 

of the seed varies from 44-50%, relying on varieties and agronomic conditions. Groundnut is 

additionally of price as a rotation crop (Mahapatra et al., 2018; Kumar et al., 2020). India is one of the 

second largest producers of oilseeds in the world and occupies an important position in 1he Indian 

agricultural economy . It is one of the most important food and cash crops of our country. While being 
a valuable source of all the nutrients, it is a low-priced commodity. Groundnut is also called as wonder 

nut and poor men's cashew nut. Groundnut is one of the most important cash crops of our country. It 

is a low-priced commodity but a valuable source of all the nutrients. The major groundnut producing 

countries in the world are India, China, Nigeria, Senegal, Sudan, Burma and the United States of 

America (Borkar, 20 I 6; Saranyadevi, 2022). It is estimated that nine oilseeds namely groundnut , 

rapeseed-mustard, soybean, sunflower, safflower, sesame, Niger, castor and linseed, accounted for an 

area of 28.8 million hectares with the production of 35.9 million tonnes and yield 1247 kg/ht. in FY 

2020-21 and in which groundnut cultivated area 6.0 I million hectares, production I 0.2 million tonnes 

and yield 1703 kg/ht. in FY 2020-21. 

Attention has been given to the univariate time series Auto-Regressive Integrated Moving Average 

(ARIMA) Models, which is principally due to World of Box and Jenkins. Yule and Walker proposed 

the Autoregressive Moving Average (ARMA) model, and Box and Jenkins proposed the method 

(ARIMA) model afterward (Box and Jenkins , 1976; Saranyadevi, 2022). Among the stochastic 

ARJMA types are robust, effective and famous as they can correctly describe the found facts and can 

make forecasts with minimum forecast error (Aarekar and Reddy, 2017; Hemavathi and Prabakaran, 

2018). 
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NÙkhlx< ds ftyks esa e`R;q nj dk fo=ys9k.kkRed v/;;u 

vpZuk lsBh 

vFk±=kkL«k v/;;u=kkyk] ia jfo=akdj <kqDy fo=ofo|kky;]jk;iqj] NRrhlx<+ 
 

*Corresponding Author: archanasethi96@gmail.com  

Lkkjka=k: NÙkhlx< esa LokLF; fLFkfr cgqr [kjkc gSA fo=o LokLF; laxBu ds vuqlkj 1000 C;fDr;ksa ij 1 MkDVj dh 
miyC/krk izkIr djus esa Hkkjr dks 6 o9kZ yxsxk vkSj NÙkhlx< dks 18 o9kZ yxsxkA NÙkhlx< esa 2017 esa f=k=kq e`R;q nj 37izfr 
gtkj gS vf[ky Hkkjr esa ;g 33 izfr gtkj  gSA ckjgoha iapo9khZ; ;kstuk esa f=k=kq e`R;q nj 25 izfr gtkj dk y{; Fkk tks 
izkIr ugha gks ldkA Hkkjr esa vkSlr thou izR;k=kk 65-2 o9kZ gS vkSj NÙkhlx< esa 62-5 o9kZ gSA tks vf[ky Hkkjrh; Lrj ls 
dkQh de gSA NÙkhlx< esa f=k=kq eR̀;q nj vf[ky Hkkjrh; Lrj ls vf/kd gSA xzkeh.k {ks= esa f=k=kq èR;q nj <kgjh {ks= ls vf/kd 
gSA xzkeh.k {ks= esa fpfdRlk lqfo/kkvksa dk vHkko gSA ckfydk oxZ esa f=k=kq eR̀;q nj vf/kd gSaA ckfydk oxZ esa f=k=kq e`R;q nj 
vf/kd gksus dk eq[; dkj.k mls tUe ls gh Hkkb;ksa ls ?kfV;k Hkkstu ]oL= lqfo/kk]f=k{kk ]fpfdRlk]miyC/k gksrh gSA NÙkhlx< 
esa ekr`Ro eR̀;q nj vf[ky Hkkjrh; Lrj ls vf/kd gSA 
 
<kCn dawth %   f=k=kq èR;q nj ]ekr`Ro eR̀;q nj ]cky e`R;q nj ]uotkr f=k=kq eR̀;q njA 
 
izLrkouk 

Ekkuo Kku ds fodkl esa e`R;q us egRoiw.kZ Hkwfedk fuHkk;h gSA fpfdRlk =kkL= dk fodkl èR;q ij fot; ikus ds fy, fd;s 
x;s ifjJeksa dk ifj.kke gSA ;|fi e`R;q  ,d tho dh vk;q dh lekfIr dh LokHkkfod izfdz;k gS rFkk ;g tho dh ,d 
vfuok;Z ?kVuk Hkh gSA fdarq nh?kkZ;q ds mijkar gh nsgoklu LokHkkfod yxrk gSA èR;q njsa fdlh tula[;k esa fdlh fuf=pr 
vof/k esa e`rdksa dh la[;k ,oa tula[;k dk 1000 esa C;Dr vuqikr gSA 
 
v/;;u dk mn~ns=; 

1- NÙkhlx< ,oa NÙkhlx< ds ftyksa esa f=k=kq eR̀;q nj dk v/;;u djukA 
2- NÙkhlx< ,oa NÙkhlx< ds ftyksa esa  ekr`Ro eR̀;q nj dk v/;;u djukA 
3- NÙkhlx< ,oa NÙkhlx< ds ftyksa esa cky e`R;q nj dk v/;;u djukA 
4- NRrhlx< ,oa NÙkhlx< ds ftyksa esa uotkr f=k=kq eR̀;q nj ,oa tUe ds ckn f=k=kq eR̀;q nj  dk v/;;u djukA 

 
v/;;u i)fr 

izLrqr v/;;u f)rh;d leadksa ij vkk/kkfjr gSA v/;;u gsrq NRrhlx< dh tukafddh ,oa vkfFkZd losZ 2019--20 ls lead 
fy;k x;k gSA 
 
v/;;u dk egRo 

e`R;q nj laca/kh lqpuk;sa fdlh lekt esa miyC/k LokLF; lsokvksa ij izdk=k Mkyrk gSA èR;q nj laca/kh lqpukvksa ls vukFkksa dh 
laHkkouk dk iwokZuqeku vklkuh ls yxk;k tk ldrk gSA èR;q nj laca/kh lqpuk;sa thou izR;k=kk dks izHkkfor djrk gSA eR̀;q nj 
tUe nj dks Hkh izHkkfor djrk gSA eR̀;q nj ds v/;;u ls fdlh ns=k dh Je=kfDr dk Kku gksrk gSA eR̀;q nj fdlh ns=k dh 
lH;rk dk loksZRd̀.V eki gSaA ftl ns=k dh e`R;q nj fuEure gksrh gS ogka thou izR;k=kk vf/kd gksrh gSA ftl ns=k dh thou 
izR;k=kk vf/kd gksrh gS og ns=k mruk gh lH; gksrk gSA 
 
<kks/k lkfgR; dk v/;;u 

Lkksusdj]lsBh ,oa panzk 2019 bUgksaus vius v/;;u esa crk;k fd NRrhlx< esa f=k=kq èR;q nj ,oa ekr`Ro eR̀;q nj Hkkjr dh 
rqyuk esa vf/kd gSA bldk dkj.k LokLF; ij vis{kkd̀r de C;; djuk gSA 2018-19 esa NRrhlx< es ldy jkT; ?kjsyw 
mRikn dk 1-68 izfr=kr ,oa lkoZtfud C;; dk 1-91 izfr=kr C;; fd;k x;k FkkA d`9.kk uan ;kno 2019 bUgksaus vius v/;;u 
esa crk;k fd Ik;kZoj.k {kfr ds dkj.k ekuo ds LokLF; ij foijhr izHkko iMrk gSA blds dkj.k vk;q izR;k=kk de gksrh gS ,oa 
f=k=kq eR̀;q nj ,oa ekr`Ro eR̀;q nj esa o`f) gksrh gSA fdj.k dqekjh 2019 bUgksaus vius v/;;u esa crk;k fd Ik;kZoj.k LokLF; 
dks izHkkfor djus okys rRoksa esa izeq[k gSA c<rh tula[;k]vkS|ksxhdj.k ]uxjhdj.k us Ik;kZoj.k dks iznwf9kr fd;k gSA vPNs 
LokLF; ds fy, ;g vko=;d gS fd Ik;kZoj.k dh j{kk dh tk;sA ,-frokjh 2017 bUgksaus vius v/;;u esa crk;k fd ekuo 
vk/kqfud vkfo9dkjksa ds dkj.k HkkSfr midj.kksa dk xqyke gks x;k gSA bu midj.kksa esa eksckby Qksu eq[; gSA eksckby Qksu ,d 
y/kq midj.k gS ysfdu exj dk;Z djus ds fy, mu lw{e rjaxksa dks vo=kksf9kr djrk gS tks ekuo gMMh dks Hksn ldrk gSA 
eksckby Qksu vkarfjd vaxksa ds lkFk okº; vaxkksa dks Hkh izHkkfor djrk gSA ftlls ekuo dk LokLF; izHkkfor gksrk gSA 
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ABSTRACT: 
Hkkjr ljdkj dh d`f"k uhfr dSlh gksuh pkfg,] ;g bl ckr ij fuHkZj djrk gS fd d`f"k fodkl ds 
fdl pj.k esa gsSA bl le; ljdkj dks d`f"k ds vk/kqfud lk/kukasa dh vkiwfrZ ij cy nsuk pkfg,A ubZ 
d`f"k fo/ks;d ldkjkRed Fks fdlku viuh mit dgha Hkh csap ldsaxs vHkh jkT; ds dkuwu ij fuHkZj 
gSA bu fcyksa ds vkus ls jkT; viuk deh’ku vkSj eaMh 'kqYd [kks nsaxsA ysfdu fdlkuksa dks Mj Fkk 
fd blls ljdkj )kjk xkkjaVh;qDr U;wure leFkZu ewY; lekIr gks tk;sxk] ftlls mUgsa viuh 
Qlyksa ds fy, izkIr gksus okyh dhersa de gks tk;sxhA ftlls fdlkuksa us bu vf/kfu;eksa ds f[kykQ 
izn’kZu fd;kA Hkkjr ds loksZPp U;k;ky; us tuojh 2021 esa d`f"k dkuwuksa ds dk;kZUo;u ij jksd 
yxk nhA 
 

KEYWORDS: d̀f"k uhfr] U;wure leFkZu ewY;] izfr gsDVsvj vk;A 
 
 

izLrkouk % &  
d`f"k uhfr dk vFkZ d`f"k ds lokZaxha.k fodkl djus ls gSA d`f"k uhfr d`f"k mRiknu esa o`f) ,oa fdlkuksa 
ds thou Lrj dks mBkus dh uhfr gSA Hkkjr dh vf/kdka’k tula[;k d`f"k esa layXu gS] ysfdu mfpr 
uhfr ds vHkko esa os fuEu thou thus dks etcwj gSaA mfpr d`f"k uhfr ds fdz;kUo;u ls Hkkjrh; d̀f"k 
dh n’kk lq/kkjh tk ldrh gSA  
 
v/;;u dk mnns’; 
OBJECTIVE OF STUDY 
1- Hkkjrh; d`f"k uhfr dk v/;;u djukA 
2- d`f"k fo/ks;dksa dk v/;;u djukA 
 
bl le; ljdkj dks d`f"k ds vk/kqfud lk/kukasa dh vkiwfrZ ij cy nsuk pkfg,A bl mnns’; dh vkiwfrZ 
ds fy, ljdkj dks u dsoy ns’k esa mRiknu dh C;oLFkk djuh pkfg, oju vko’;drkuqlkj bls ns’k 
ds ckgj ls vk;kr Hkh djuk pkfg,A lkFk gh ljdkj dks buds iz;ksx djus ds fy, fdlkuksa dks 
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NÙkhlx< ds ftyks esa e`R;q nj dk fo=ys9k.kkRed v/;;u 

vpZuk lsBh 

vFk±=kkL«k v/;;u=kkyk] ia jfo=akdj <kqDy fo=ofo|kky;]jk;iqj] NRrhlx<+ 
 

*Corresponding Author: archanasethi96@gmail.com  

Lkkjka=k: NÙkhlx< esa LokLF; fLFkfr cgqr [kjkc gSA fo=o LokLF; laxBu ds vuqlkj 1000 C;fDr;ksa ij 1 MkDVj dh 
miyC/krk izkIr djus esa Hkkjr dks 6 o9kZ yxsxk vkSj NÙkhlx< dks 18 o9kZ yxsxkA NÙkhlx< esa 2017 esa f=k=kq e`R;q nj 37izfr 
gtkj gS vf[ky Hkkjr esa ;g 33 izfr gtkj  gSA ckjgoha iapo9khZ; ;kstuk esa f=k=kq e`R;q nj 25 izfr gtkj dk y{; Fkk tks 
izkIr ugha gks ldkA Hkkjr esa vkSlr thou izR;k=kk 65-2 o9kZ gS vkSj NÙkhlx< esa 62-5 o9kZ gSA tks vf[ky Hkkjrh; Lrj ls 
dkQh de gSA NÙkhlx< esa f=k=kq eR̀;q nj vf[ky Hkkjrh; Lrj ls vf/kd gSA xzkeh.k {ks= esa f=k=kq èR;q nj <kgjh {ks= ls vf/kd 
gSA xzkeh.k {ks= esa fpfdRlk lqfo/kkvksa dk vHkko gSA ckfydk oxZ esa f=k=kq eR̀;q nj vf/kd gSaA ckfydk oxZ esa f=k=kq e`R;q nj 
vf/kd gksus dk eq[; dkj.k mls tUe ls gh Hkkb;ksa ls ?kfV;k Hkkstu ]oL= lqfo/kk]f=k{kk ]fpfdRlk]miyC/k gksrh gSA NÙkhlx< 
esa ekr`Ro eR̀;q nj vf[ky Hkkjrh; Lrj ls vf/kd gSA 
 
<kCn dawth %   f=k=kq èR;q nj ]ekr`Ro eR̀;q nj ]cky e`R;q nj ]uotkr f=k=kq eR̀;q njA 
 
izLrkouk 

Ekkuo Kku ds fodkl esa e`R;q us egRoiw.kZ Hkwfedk fuHkk;h gSA fpfdRlk =kkL= dk fodkl èR;q ij fot; ikus ds fy, fd;s 
x;s ifjJeksa dk ifj.kke gSA ;|fi e`R;q  ,d tho dh vk;q dh lekfIr dh LokHkkfod izfdz;k gS rFkk ;g tho dh ,d 
vfuok;Z ?kVuk Hkh gSA fdarq nh?kkZ;q ds mijkar gh nsgoklu LokHkkfod yxrk gSA èR;q njsa fdlh tula[;k esa fdlh fuf=pr 
vof/k esa e`rdksa dh la[;k ,oa tula[;k dk 1000 esa C;Dr vuqikr gSA 
 
v/;;u dk mn~ns=; 

1- NÙkhlx< ,oa NÙkhlx< ds ftyksa esa f=k=kq eR̀;q nj dk v/;;u djukA 
2- NÙkhlx< ,oa NÙkhlx< ds ftyksa esa  ekr`Ro eR̀;q nj dk v/;;u djukA 
3- NÙkhlx< ,oa NÙkhlx< ds ftyksa esa cky e`R;q nj dk v/;;u djukA 
4- NRrhlx< ,oa NÙkhlx< ds ftyksa esa uotkr f=k=kq eR̀;q nj ,oa tUe ds ckn f=k=kq eR̀;q nj  dk v/;;u djukA 

 
v/;;u i)fr 

izLrqr v/;;u f)rh;d leadksa ij vkk/kkfjr gSA v/;;u gsrq NRrhlx< dh tukafddh ,oa vkfFkZd losZ 2019--20 ls lead 
fy;k x;k gSA 
 
v/;;u dk egRo 

e`R;q nj laca/kh lqpuk;sa fdlh lekt esa miyC/k LokLF; lsokvksa ij izdk=k Mkyrk gSA èR;q nj laca/kh lqpukvksa ls vukFkksa dh 
laHkkouk dk iwokZuqeku vklkuh ls yxk;k tk ldrk gSA èR;q nj laca/kh lqpuk;sa thou izR;k=kk dks izHkkfor djrk gSA eR̀;q nj 
tUe nj dks Hkh izHkkfor djrk gSA eR̀;q nj ds v/;;u ls fdlh ns=k dh Je=kfDr dk Kku gksrk gSA eR̀;q nj fdlh ns=k dh 
lH;rk dk loksZRd̀.V eki gSaA ftl ns=k dh e`R;q nj fuEure gksrh gS ogka thou izR;k=kk vf/kd gksrh gSA ftl ns=k dh thou 
izR;k=kk vf/kd gksrh gS og ns=k mruk gh lH; gksrk gSA 
 
<kks/k lkfgR; dk v/;;u 

Lkksusdj]lsBh ,oa panzk 2019 bUgksaus vius v/;;u esa crk;k fd NRrhlx< esa f=k=kq èR;q nj ,oa ekr`Ro eR̀;q nj Hkkjr dh 
rqyuk esa vf/kd gSA bldk dkj.k LokLF; ij vis{kkd̀r de C;; djuk gSA 2018-19 esa NRrhlx< es ldy jkT; ?kjsyw 
mRikn dk 1-68 izfr=kr ,oa lkoZtfud C;; dk 1-91 izfr=kr C;; fd;k x;k FkkA d`9.kk uan ;kno 2019 bUgksaus vius v/;;u 
esa crk;k fd Ik;kZoj.k {kfr ds dkj.k ekuo ds LokLF; ij foijhr izHkko iMrk gSA blds dkj.k vk;q izR;k=kk de gksrh gS ,oa 
f=k=kq eR̀;q nj ,oa ekr`Ro eR̀;q nj esa o`f) gksrh gSA fdj.k dqekjh 2019 bUgksaus vius v/;;u esa crk;k fd Ik;kZoj.k LokLF; 
dks izHkkfor djus okys rRoksa esa izeq[k gSA c<rh tula[;k]vkS|ksxhdj.k ]uxjhdj.k us Ik;kZoj.k dks iznwf9kr fd;k gSA vPNs 
LokLF; ds fy, ;g vko=;d gS fd Ik;kZoj.k dh j{kk dh tk;sA ,-frokjh 2017 bUgksaus vius v/;;u esa crk;k fd ekuo 
vk/kqfud vkfo9dkjksa ds dkj.k HkkSfr midj.kksa dk xqyke gks x;k gSA bu midj.kksa esa eksckby Qksu eq[; gSA eksckby Qksu ,d 
y/kq midj.k gS ysfdu exj dk;Z djus ds fy, mu lw{e rjaxksa dks vo=kksf9kr djrk gS tks ekuo gMMh dks Hksn ldrk gSA 
eksckby Qksu vkarfjd vaxksa ds lkFk okº; vaxkksa dks Hkh izHkkfor djrk gSA ftlls ekuo dk LokLF; izHkkfor gksrk gSA 
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NÙkhlx< jkT; eas lkoZtfud C;; dk LokLF; ij izHkko dk v/;;u 

vpZuk lsBh1*, es?kk MMlsuk2 

1,2vFkZ'kkL= v/;;u'kkyk,, ia- jfo'kadj 'kqDy fo'ofo|ky; jk;iqj 

 

*Corresponding author: vpZuk lsBh 

lkjka'k 
dqy lkoZtfud O;; esa LokLF; ij O;; ds izfr'kr  esa mrkj&p<++ko dh izòfÙk ns[kus dks feyrh gS ,oa v/;;u vof/k 
ds var esa  nksuks essa ldy jkT; ?kjsyq mRikn ¼th-,l-Mh-ih-½ rFkk dqy lkoZtfud O;; esa o`f} gks jgh gSA gSA ftlesa 
o"kZ 2001&02 esa GSDP esa 25846-2 djksM+ :i;s gSSA jkT; esa dqy lkoZtfud O;; 5471-5 djksM+ :i;s fd;k x;kA 
ldy jkT; ?kjsyw mRikn ds izfr'kr ds #i esa lkoZtfud O;; lokZf/kd 26-1 izfr'kr 2018-19 esa gS ,oa lcls de 
2015-16 esa 19-5 izfr'kr gS ,oa v/;;u vof/k ds var esa  nksuks essa ldy jkT; ?kjsyq mRikn ¼th-,l-Mh-ih-½ rFkk dqy 
lkoZtfud O;; esa o`f} gks jgh gSA ldy jkT; ?kjsyq mRikn esa vkSlr okf'kZd òf} nj lokZf/kd 32-4 izfr'kr 2012-13 
esa g ,oa lcls de o`f} 2016-17 esa 1-9 izfr'kr gSA lkoZtfud C;; esa vkSlr okf'kZd òf} nj lokZf/kd 26-8 izfr'kr 
2006-07 esa ,oa lcls de  2020-21 esa -3-6 izfr'kr gSA dqy lkoZtfud O;; ,oa f'k'kq e`R;q nj ds chp mPp Lrj dk 
_.kkRed lglaca/k xq.kkad-0.925 ,oa dqy lkoZtfud O;; ,oa  ekr̀Ro eR̀;q nj ds chp mPp Lrj dk _.kkRed 
lglaca/k xq.kkad - 0.941  gSaA ftlls Li"V gS fd dqy lkoZtfud O;; dk LokLF; ds ?kVdksa ij lkFkZd izHkko iM jgk 
gSA 
 
'kCn dawth %lkoZtfud O;; ]f'k'kq eR̀;q nj] ekr`Ro èR;q nj 
 
izLrkouk                       
LokLF; gh euq"; dk vlyh /ku gSA vPNs LokLF; ds vUrxZr 'kkjhfjd 'kfDr] {kerk vkSj lgu='khyrk rFkk ekufld 
lUrqyu Hkh vkrk gSA fdlh Hkh jk"Vª rFkk lekt dh mUurh mlds ukxfjdksa ds LokLF; ij fuHkZj djrk gSA ogha ns'k 
mUufr ds mPp f'k[kj ij igq¡p ldrk gS tgk¡ ds fuoklh LoLF; gksA NRrhlx< ljdkj }kjk lkekftd lsokvksa ij 
fd;s x;s lkoZtfud O;; dk lkFkZd ,oa ldkjkRed izHkko ekuo fodkl ds ladsrks ij iM+ jgk gSA (Reddy& Reddy 

2019) fdlh Hkh dk;Z dks dq'kyrkiwoZd djus ds fy, O;fDr dks 'kkjhfjd ,oa ekufld :Ik ls LoLFk gksuk vko=;d 
gksrk gSA LoLFk O;fDr dh dk;Z{kerk vf/kd gksrh gS rFkk og vius lHkh dk;ksaZa dks eu yxkdj dj ldrk gSA vLoLFk 
O;fDr vius dk;ksZa ls nwj Hkkxrk gS vius dk;ksaZa dks Vkyrk jgrk gSA LokLF; yksxks dh n{krk rFkk fLFkjrk lqfuf'pr 

djrk gSA (patra 2019) 

 
v/;;u dk mn~ns'; 

1- v/;;u vof/k ds nkSjku NŸkhlx<++ ds 'kklu dh lkoZtfud O;; dk v/;;u djukA 
2- NŸkhlx<++ ds'<kklu dh lkoZtfud O;; dk LokLF; ds fofHkUu ?kVd f'k'kq eR̀;q nj ,oa ekr`Ro e`R;q nj ij 

izHkko dk v/;;u djukA 
 
v/;;u dh 'kks/k izfof/k % izLrqr v/;;u eq[; :i ls f}rh;d vkadM+ks ij vk/kkfjr gSA f'k{kk ,oa LokLF; ij fd;s 
tkus okys lkoZtfud O;; rFkk dqy iath;u nj] Mªki vkmV nj rFkk f'k'kq èR;q nj ,oa ekr`Ro eR̀;q nj ls lEcaf/kr 
vkadM+ks dks jkT; ljdkj }kjk izdkf'kr NRrhlx<++ dk vkfFkZd losZ{k.k ,oa jkT; dh tux.kuk fjiksVZ ls ,df=r fd;k 
x;k gSA 
  vkadMksa ds fo'ys"k.k ds fy, izfr'kr] vkSlr okf"kZd fodkl nj] fopj.k xqa.kkad]lglaca/k xq.kkad ,oa izrhixeu 
xq.kkad dk iz;ksx fd;k x;k gSA 
 
v/;;u dh ifjdYiuk 
Ho:  lkoZtfud O;; dk LokLF; Lrj ds fofZHkUu ladsrdksa ij lkFkZd izHkko ugha iM+k gSA 
H1:  lkoZtfud O;; dk LokLF; Lrj ds fofZHkUu ladsrdksa ij lkFkZd izHkko iM+k gSA 
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Abstract- The handicrafts are an important source of 

income for rural areas. Handicrafts hold enormous 

potential as they are essential to both the millions of 

artisans who already exist in the country and the 

growing number of newcomers entering the craft 

sector. The handicraft sector faces many challenges to 

cope with the current economic environment due to the 

advancement and development of technology. The 

present study examines the key marketing and 

financial constraints faced by handicraft artisans in 

Bastar and Kondagaon districts of Chhattisgarh. With 

the decline in demand and sales of handicraft products, 

artisans' incomes are also falling, forcing them to take 

up additional income-generating work by artisans. 

This study also attempts to identify the other sources 

of income as artisans in Bastar and Kondagaon 

districts of Chhattisgarh state. The study is based on 

primary data collected from 120 handicraft artisans of 

Bastar and Kondagaon districts of Chhattisgarh state.  

 

Keywords: Handicraft, Artisans, Marketing 

Constraints, Financial Constraints, Source of Income. 

 

INTRODUCTION 

 

The handicrafts market will witness remarkable 

growth with an expected CAGR of 8.87 during 

2022-2027. This growth is expected to increase the 

market size by $407.15 billion. Several factors, 

including the need for reduced capital investment, 

increased travel and tourism, and greater 

government support and funding, play a key role in 

the future of the craft. In this comprehensive 

analysis, we examine the key marketing constraints 

faced by artisans in Bastar and Kondagaon districts 

of Chhattisgarh. Before the British era, the trade of 

artisans was flourishing, the sales of their products 

were also high and their socio-economic situation 

was also very good. Handicrafts were their only 

source of income, and the artisans generally devoted 

their entire working time to producing handicrafts. 

However, during the British era and the Industrial 

Revolution around the world, crafts lost their 

identity and importance, resulting in a decline in 

demand for their handicraft products, resulting in 

low sales and therefore low production and income. 

Therefore, during this time, the artisans start looking 

for a new source of income in order to survive. The 

present study also tries to find out the source of 

income other than of handicraft artisans of Bastar 

and Kondagaon district of Chhattisgarh state. An 

important factor of the handicraft market is the 

minimum capital investment required to start a 

handicraft business. The handicrafts market faces a 

significant challenge in the form of a lack of 

managerial capabilities among manufacturers. Many 

handicraft producers often lack essential managerial 

skills, including workplace management, market 

research, inventory control, and sales promotion. 

This deficiency poses a barrier to the promotion of 

artisan handicrafts. Access to business development 

service providers (BDSPs) is limited for handicraft 

manufacturers, as they frequently operate on tight 

budgets and in isolation from urban businesses. This 

lack of access to managerial resources, coupled with 

a shortage of understanding regarding the needs of 

foreign exporters, constrains market growth during 

the forecast period. 

 

1.1 Review of Literatures 

Kumar, Dilip and PV, Rajeev (2014) Marketing 

Challenges of Handicraft Retailers in Changing 

Environment: - The article is divided into five parts, 

with the first part discussing the importance of 

craftsmanship and marketing in the changing 

environment of the retail industry and covering 

various aspects of retail stores. Upadhyay, Manali 

and Jain, U.C. (2018) Managerial Challenges of 

Handicraft Industry: An Indian Perspective: - The 

article throws light on the problem and different 

issues related to handicraft industries and marketing 

challenges in India. crafts have huge potential as it 

is important to maintain the existing pool of million 

artisans across the country. The craft sector plays an 
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Abstract

The handicrafts are an important source

of income for rural areas. It employs more than

six million artisans, including many women and

members of socially disadvantaged groups.

Today, craftsmanship contributes significantly

to exports and job creation. The craft holds

enormous potential as it is vital to both the

millions of artisans already in the country and

the growing number of newcomers entering the

craft industry. Each handcrafted item has a story

that tells the craftsman�s inspiration or

enthusiasm in making it.This study is based only

on primary data collected from the artisans of

Bastar districts of Chhattisgarh. The study

attempted to determine the level of

digitalization of handicrafts in Bastar district and

the challenges faced by artisans in adopting

modern technology and e-commerce for trade.

Keywords: Handicraft, Artisans, E-

commerce, Trading, Challenges, Digitalization.

1. Introduction

There was a time when traditional crafts

flourished, but today they are threatened with

12
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Abstract: 

The present paper is attempted to measure and compare the difference and discrepancy 

between the income-based and deprivation-based poverty measurement in poverty of 

Abhujmadiya tribes of Chhattisgarh. Two international poverty measurement approach is 

considered for poverty measurement of Abhujmadiya tribes, first income-based measurement 

developed by World Bank and second, Multidimensional Poverty Index developed by United 

Nation Development Program (UNDP). Research study is based on primary data of 80 

household collected from 8 village of 2 block of Narayanpur district of Chhattisgarh State. 

Results shows that 90% Abhujmadiya peoples are poor in income-based poverty whereas, 

48.43% Abhujmadiya peoples are poor in deprivation-based poverty measurement. A 

difference of 41.57% is found in the measurement of poverty by both the poverty 

measurement approach and this discrepancy is more in income-based poverty as compare to 

multidimensional poverty measurement. The study also reveals that health facilities, year of 

schooling, cooking fuel, sanitation and housing conditions are the major contributor in the 

poverty of Abhujmadiya Tribes. 

Keywords: Multidimensional Poverty Index, Income-based Poverty, Abhujmadiya Tribe 

Introduction 

Poverty, a global phenomenon and biggest hurdle in the path of development. It is a 

challenge for economists, policymakers, and even government to understand it. Every 

developing country faces poverty as a big challenge. The effort which governments are taking 

in different nations to eradicate poverty in rural and urban areas are really appreciable but to 

reach tribal areas is a big challenge in itself. There are various measures of poverty, however, 

two international approach of poverty measurement, first income based developed by World 

bank and second Deprivation based multidimensional poverty index developed by United 

nation development Program is popularly famous in poverty measurement. But researcher 

and policy makers are always debate between income-based and deprivation-based poverty 

measurement because of difference or discrepancy in the results of both the measures. 

Sen (1992) in his book <Inequality Re-examined= written that poverty is not due to lack of 
income but it is deprivation in basic human capabilities. Income poverty seems poverty as a 

result of inability of the individual or family to congregate their basic needs (world bank, 

2000). Still most of the nation developed or developing nation like India consider and using 

income or consumption expenditure of the people’s to measure poverty (Santos and 
Alkire,2011). There is negative relationship between income and multidimensional poverty 

(Wang et.al,2016). There are some other literature studies which argues that the poverty is 

due to experience of various deprivations and non-monetary measure is complementary to 
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Abstract: The Sustainable Development Goals (SDGs) were introduced by the United Nations and 

adopted by India and other member countries in 2015, aiming at a more inclusive, economically 

empowered, and sustainable world. The 17 SDGs encompass various targets and indicators. SDG 3 or the 

8Good Health and Well-Being9 goal aims at ensuring healthy lives and promoting well-being for all at all 

ages.The paper seeks to explore the pivotal challenges and opportunities of SDG 3, and how can these 

be addressed to ensure long-term positive impacts at the sub-national level systematically. Based on this 

the primary objective of the present study is to assess the level of sustainability in health and nutrition 

in the states and union territories of India. Statistical data analysis and comparative evaluation are 

performed on the findings of the Sustainable Development Goals National Indicator Framework 

Progress Report 2023 (MoSPI, 2023) in the background of the 39 SDG-3 indicators and 9 targets. The 

study is quantitative and cross-sectional in nature based on secondary data and the results of the study 

show that out of 15 key indicators of SDG 3, India is on track or maintaining SDG achievement in five 

indicators, which are (i) Maternal mortality rate (per 100,000 live births), (ii) Neonatal mortality rate 

(per 1,000 live births), (iii) Mortality rate under-5 (per 1,000 live births), (iv)New HIV infections (per 

1,000 uninfected population), and (v) Births attended by skilled health personnel (%). The SDG index 

score on Goal 3 for India stands at 74. Gujarat emerges as the best performer among the states (86), and 

Delhi among the UTs (90) in the SDG-3 scoring of 2020. Achievement of SDG 3 is specifically essential 

for India, considering the demographic dividend it has at its disposal. India being presented as the voice 

of the Global South has become a shared platform to deliberate on the concerns, issues and policies that 

affect the developing countries in multi-faceted ways. India has faced hurdles in the equitable allocation 

and provision of health services in the past moreover there also exists a divide in rural and urban areas. 

Thus, it is imperative to introduce policy measures working towards the reduction of headline 

indicators like maternal mortality rate and alleviating malnutrition levels among children. The COVID-

19 pandemic and other geo-political crises have hindered the progress in achieving SDG 3 in the last few 

years resulting in an exacerbation of health inequalities and a defer in progress towards universal health 

coverage. Health is considered a key factor in explaining the economic growth of a country. Therefore, 

dedicated efforts towards healthcare services and activities will contribute to the existing demographic 

dividend, labour productivity and lower cost of ailments. It is concluded that although India has been 

working to touch every aspect of SDG 3 and strengthen the health sector in the country yet for India, to 

achieve the 2030 target of UN SDG 3 3 8Good Health and Well Being9, the need of the hour is to 
accelerate the pace of policy implementation and cover the rural-urban gap in healthcare services.  

Keywords:  Health, Sustainable Development Goals, Nutrition, Mortality Rate, SDG 3 
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Abstract: The Sustainable Development Goals (SDGs) were introduced by the United Nations and 

adopted by India and other member countries in 2015, aiming at a more inclusive, economically 

empowered, and sustainable world. The 17 SDGs encompass various targets and indicators. SDG 3 or the 

8Good Health and Well-Being9 goal aims at ensuring healthy lives and promoting well-being for all at all 

ages.The paper seeks to explore the pivotal challenges and opportunities of SDG 3, and how can these 

be addressed to ensure long-term positive impacts at the sub-national level systematically. Based on this 

the primary objective of the present study is to assess the level of sustainability in health and nutrition 

in the states and union territories of India. Statistical data analysis and comparative evaluation are 

performed on the findings of the Sustainable Development Goals National Indicator Framework 

Progress Report 2023 (MoSPI, 2023) in the background of the 39 SDG-3 indicators and 9 targets. The 

study is quantitative and cross-sectional in nature based on secondary data and the results of the study 

show that out of 15 key indicators of SDG 3, India is on track or maintaining SDG achievement in five 

indicators, which are (i) Maternal mortality rate (per 100,000 live births), (ii) Neonatal mortality rate 

(per 1,000 live births), (iii) Mortality rate under-5 (per 1,000 live births), (iv)New HIV infections (per 

1,000 uninfected population), and (v) Births attended by skilled health personnel (%). The SDG index 

score on Goal 3 for India stands at 74. Gujarat emerges as the best performer among the states (86), and 

Delhi among the UTs (90) in the SDG-3 scoring of 2020. Achievement of SDG 3 is specifically essential 

for India, considering the demographic dividend it has at its disposal. India being presented as the voice 

of the Global South has become a shared platform to deliberate on the concerns, issues and policies that 

affect the developing countries in multi-faceted ways. India has faced hurdles in the equitable allocation 

and provision of health services in the past moreover there also exists a divide in rural and urban areas. 

Thus, it is imperative to introduce policy measures working towards the reduction of headline 

indicators like maternal mortality rate and alleviating malnutrition levels among children. The COVID-

19 pandemic and other geo-political crises have hindered the progress in achieving SDG 3 in the last few 

years resulting in an exacerbation of health inequalities and a defer in progress towards universal health 

coverage. Health is considered a key factor in explaining the economic growth of a country. Therefore, 

dedicated efforts towards healthcare services and activities will contribute to the existing demographic 

dividend, labour productivity and lower cost of ailments. It is concluded that although India has been 

working to touch every aspect of SDG 3 and strengthen the health sector in the country yet for India, to 

achieve the 2030 target of UN SDG 3 3 8Good Health and Well Being9, the need of the hour is to 
accelerate the pace of policy implementation and cover the rural-urban gap in healthcare services.  
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Abstract: 

Migration is an integral part of the Indian economy and constitutes a significant share in the 

GDP of the country. But the COVID-19 pandemic has emerged as a devastating shock 

resulting in huge reverse migration in India as well as in its respective states. In this context 

the present study tries to investigate labour supply and employment opportunity in rural areas 

of Chhattisgarh due to COVID-19-led reverse migration and also examines the gender 

specific impacts of COVID-19 on reverse migrants in Chhattisgarh. The study also suggests 

the possible measures to rebuild the Chhattisgarh9s rural economy after COVID-19. Thus, the 

study inculcates both secondary and primary data. Descriptive statistics and regression 

analysis are computed to get the results. The study found that there is a sudden rise in labour 

supply in the rural economy of Chhattisgarh. Job loss is the biggest problem faced by 

migrants followed by loss in income. The study also found that there is no significant impact 

of reverse migration due to Covid-19 between both the gender in rural Chhattisgarh. Thus, on 

the basis of primary survey and focused group discussions the study concludes that the 

returned migrants would surely get back to their normal lives and would gradually afford the 

better standard of living to themselves as well as to their families. A comprehensive overview 

of the economic, health and gendered implications of the Covid-19 pandemic reveals the need 

for a more proactive and on-the-ground strategy to combat the post -crisis scenario in the 

rural economy of Chhattisgarh. Also, the Covid-19 pandemic have reinforced the need for 

and the importance of compiling data of migrants. Such a database helps in effective 

administration of various government interventions. However, there is also an urgent call for 

the proactive actions to be undertaken to retain these reverse migrants in their original source, 

so that they would contribute towards the development of their own state.  

 

Keywords: Covid-19, employment, job satisfaction, loss of income, rural economy, reverse 

migration. 

 

JEL Classifications:  J20, J21, J22, J28, J61.  

 

1. Introduction:   

The COVID-19 pandemic is the most crucial global health calamity of the century and the 

greatest challenge that the humankind faced since the 2nd World War (Chakraborty & Maity 

,2020). Not only this, the virus has also expeditiously proliferated all around the globe which 

is posing an enormous health, economic, environmental and social threat to the entire human 

population. Dhungana, N. (2020) highlighted that the coronavirus (COVID-19) outbreak, and 

the resultant lock-downs and cross-border travel restrictions have reinvigorated public 

debates about the vulnerability of the global migrants, together with the responsibility of the 

States to ensure dignified treatment of migrants. The coronavirus pandemic has triggered 

massive reverse migration in the country. The COVID-19-led migration is the second largest 
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Abstract : Tribal communities are often identified by some specific signs such as primitive traits, distinctive culture,
geographical isolation, shyness to contact with the community at large and backwardness. Along with these, some
tribal groups have some specific features such as dependency on hunting, gathering for food, having pre-agriculture
level of technology, zero or negative growth of population and extremely low level of literacy. These groups are called
Particularly Vulnerable Tribal Groups (PVTGs). The social and economic position is very important factor to
understand the status of living it is responsible for the education, health, occupation, income, family effluence, caste,
social participation, social position, political position of Individual, family or group. The present research study is on
five Particular Vulnerable Group of tribes of Chhattisgarh namely Baiga, Pahadi Korwa, Kamar, Abujhmadiya and
Birhor tribes which measure and compare Socio-Economic Status in Udai Pareek SES Scale of these PVTGs. Research
study is based on primary data of 400 household collected from 40 villages of 10 blocksof 7 district of Chhattisgarh
State. Results shows that there is difference in socio-economic status of these PVTGs, according to occupation,
material possession and social participation of the family the SES of Kamaar is better than the other PVTGs followed
by Baiga, Abhujhmadiya, Birhor and Pahadi Korwa.
Keywords: Particularly Vulnerable Tribal Groups,Socio-Economic Status,Udai Pareek SES Scale.

A Comparative Study of Socio-Economic Status
on PVTGs of Chhattisgarh

Introduction - The social and economic position is very
important factor to understand the status of living it is
responsible for the education, health, occupation, income,
family effluence, caste, social participation, social position,
and political position of Individual, family or group. Tribal
communities are often identified by some specific signs
such as primitive traits, distinctive culture, geographical
isolation, shyness to contact with the community at large
and backwardness. Along with these, some tribal groups
have some specific features such as dependency on
hunting, gathering for food, having pre-agriculture level of
technology, zero or negative growth of population and
extremely low level of literacy. These groups are called
Particularly Vulnerable Tribal Groups (PVTGs).
Chhattisgarh is a home of 5 out of 75 PVTGs, listed by
central government of India namely Abujhmadiya, Baiga,
Birhor, Kamar and Pahadi Korwa whose total population is
1,84,985 constituted in 49,080 Percentage Share of family
Baiga (50.05%), Pahadi Korwa (22.79%), Kamar (15.12%),
Abujhmadiya (9.75%), Birhor tribes (2.29%) family living in
53 blocks of 18 districts. Sex ratio of tribals in Chhattisgarh
is 1020, Baiga (989), Pahadi Korwa (984), Kamar (15.12%),
Abujhmadiya (1040), Birhor tribes (1022) respectively.
Literacy rate of Chhattisgarh is 70.3 whereas Literacy rate
of tribals is 59.1, Baiga (53.97%), Pahadi Korwa (%), Kamar
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(47.7%), Abujhmadiya (29.88%), Birhor tribes (47.98%)
respectively. There is gap of 11.2 % in states literacy rate
and tribals literacy rate. It shows that poor education facilities
are being made available to these PVTGs.

The discussion above revealed that there is some
confliction and difference in the Socio-economic status of
these PVTGs. This paper tries to measure and compare
the Socio-Economic Status of these PVTGsof Chhattisgarh
statein Udai Pareek SES Scaleto find the difference and
confliction in values of Socio-Economic Status. In the end
this paper gives suggestions to policy makers, governments
and researchers through they can increase the socio-
economic status significantly.
Literature Review
Dewangan S. K., Sahu K. R., Achari K. V. and Soni S.
(2011)There is positive correlation between sericulture and
socio-economic status. Sericulture creates local
employment which results less inter-state migration. Due
to sericulture, they released from debtless which resulted
the elevation of self-respect and Socio-Economic
Empowerment of Tribal Women.
Kispotta, Seraphinus (2014)The government programmes
are almost nil except MNREGA, in spite of many
developmental programmes, the economic standards of the
tribal’sis still very low and need of joint efforts and better
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ABSTRACT

Women empowerment is integral to

achieving gender equality and fostering

inclusive socio-economic development. This

paper investigates the concept of women

empowerment through self help from various

perspectives, focusing on social, economic,

political, and cultural dimensions.

Through a comprehensive review of

academic literature studies, the paper explores

how women�s access to education, economic

resources, and political participation contributes

to their empowerment.

The research evaluates the role of

government policies, non-governmental

organizations (NGOs), and international bodies

in creating enabling environments for women�s

empowerment. Specific emphasis is placed on

grassroots initiatives and governmental reforms,

examining their effectiveness in dismantling

structural inequalities. This study from various

regions highlights successful empowerment

strategies, alongside the persistent challenges

in conservative or underdeveloped settings.

The findings underscore the

transformative power of women empowerment,

linking it to broader goals of poverty reduction,

improved public health, and economic growth.

The paper concludes with policy

recommendations aimed at promoting gender

equality through enhanced legal frameworks,

greater financial inclusion, and increased

political representation for women. By

emphasizing the need for a holistic approach,

the paper advocates for collective action to

remove obstacles that hinder women from

reaching their full potential in both private and

public spheres.

Keywords: Women Eempowerment, Self

Help Group, Activity and Knowledge Domain,

Domestic Autonomy, Social Interaction

I. INTRODUCTION

Women constitute about half of the total

population of country but they suffer from many

disadvantages as compared to men in terms of

literacy rates, labour participation rates

earnings. Social, economic and political

empowerment is the need of the day, as it is

one only surest way of making women �equal

partners in development�. The process of

women empowerment is conceptualized in

terms of personal assertions, self-esteem and

confidence, ability to protect themselves as

women attaining socio-political participation

and economic independence, ownership of

productive assets and provide leadership in

women. The Government has been

implementing various schemes for the socio-

economic advancement and development of

women in the country.  (Meena Kumari)

Empowering women involves granting

them tools opportunities and autonomy.

Empowerment is the process of obtaining basic

opportunities for marginalized people, either

directly by those people, or through the help of

non-marginalized others who share their own

access to these opportunities. It also includes
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Abstract : The dynamics of labour productivity and employment across sectors are being reshaped as a result of the
emergence of artificial intelligence (AI), which has emerged as a disruptive force today. This study investigates the
influence that artificial intelligence (AI) has had on the worldwide labour market, which has both positive and negative
aspects. On the one hand, automation and intelligent systems that are driven by artificial intelligence may boost
productivity by simplifying operations, lowering operating costs, and allowing new solutions in the areas of manufacturing,
services, and logistics. The incorporation of artificial intelligence, on the other hand, raises worries about the displacement
of jobs, gaps in skill sets, and pay heterogeneity. In spite of the fact that repetitive and regular work are becoming
increasingly mechanised, which may result in possible joblessness in some industries, new job possibilities are emerging
in the fields of artificial intelligence research, data analysis, and maintenance. On the other hand, these positions
require more sophisticated abilities and ongoing training. Specifically, the report emphasizes the significance of proactive
measures, such as labour reskilling, social safety nets, and ethical AI governance, in order to guarantee that everyone
would benefit equally from breakthroughs in artificial intelligence. The ability of industries to achieve sustainable
development, reduce the number of job losses, and improve economic resilience may be achieved via the promotion
of a synergistic approach between human labour and artificial intelligence technology. This abstract highlights the fact
that there is a crucial need for joint efforts across governments, industries, and educational institutions in order to
harness the promise of artificial intelligence while reducing the issues that it poses for the labour market.
Keywords: Artificial intelligence, Employment, Labor market, Productivity.

Artificial Intelligence and Its Impact on Labor
Productivity and Employment

Introduction - Artificial intelligence (AI) is becoming an
essential factor in driving innovation, efficiency, and
competitiveness, and it is currently undergoing a remarkable
transformation in the global economic environment. The
use of artificial intelligence technology has spread
throughout many different industries, including healthcare,
manufacturing, retail, and logistics. These technologies
have the ability to automate repetitive processes and
provide complex decision-making capabilities. These
technological improvements have resulted in a huge
increase in labour productivity, which has enabled
organisations to optimise their operations, lower their
expenses, and provide superior services. Nevertheless, the
fast adoption of artificial intelligence has also spawned
considerable arguments over the influence that technology
would have on employment. At the same time as artificial
intelligence (AI) presents potential for new work positions,
notably in the fields of AI development, data science, and
system maintenance, it concurrently undermines existing
employment patterns by automating professions that were
previously dependent on human labour. The existence of
this duality gives rise to important problems concerning the
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future of labour, the distribution of money, and the readiness
of the workforce. There is a need for a thorough investigation
of the implications that artificial intelligence has on labour
productivity and employment as it continues to develop.
Among the most significant causes for worry are the
displacement of workers with low levels of expertise, the
formation of a polarizedlabour market, and the difficulties
associated with providing the workforce with the skills
essential for an economy driven by artificial intelligence. In
this study, we will investigate the myriad ways in which
artificial intelligence (AI) is affecting labour productivity and
employment. The purpose of this study is to investigate the
ways in which artificial intelligence (AI) boosts productivity
across a variety of industries, evaluate the difficulties and
possibilities that it provides to the workforce, and offer
insights into policies and tactics that help reduce the
disruptive impacts of AI. This research endeavours to
contribute to a more well-rounded understanding of the role
that artificial intelligence (AI) will play in influencing the future
of work and its ability to create sustainable economic growth
by addressing the problems that have been raised.
Literature Review
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Abstract: The Sustainable Development Goals (SDGs) were introduced by the United Nations and 

adopted by India and other member countries in 2015, aiming at a more inclusive, economically 

empowered, and sustainable world. The 17 SDGs encompass various targets and indicators. SDG 3 or the 

8Good Health and Well-Being9 goal aims at ensuring healthy lives and promoting well-being for all at all 

ages.The paper seeks to explore the pivotal challenges and opportunities of SDG 3, and how can these 

be addressed to ensure long-term positive impacts at the sub-national level systematically. Based on this 

the primary objective of the present study is to assess the level of sustainability in health and nutrition 

in the states and union territories of India. Statistical data analysis and comparative evaluation are 

performed on the findings of the Sustainable Development Goals National Indicator Framework 

Progress Report 2023 (MoSPI, 2023) in the background of the 39 SDG-3 indicators and 9 targets. The 

study is quantitative and cross-sectional in nature based on secondary data and the results of the study 

show that out of 15 key indicators of SDG 3, India is on track or maintaining SDG achievement in five 

indicators, which are (i) Maternal mortality rate (per 100,000 live births), (ii) Neonatal mortality rate 

(per 1,000 live births), (iii) Mortality rate under-5 (per 1,000 live births), (iv)New HIV infections (per 

1,000 uninfected population), and (v) Births attended by skilled health personnel (%). The SDG index 

score on Goal 3 for India stands at 74. Gujarat emerges as the best performer among the states (86), and 

Delhi among the UTs (90) in the SDG-3 scoring of 2020. Achievement of SDG 3 is specifically essential 

for India, considering the demographic dividend it has at its disposal. India being presented as the voice 

of the Global South has become a shared platform to deliberate on the concerns, issues and policies that 

affect the developing countries in multi-faceted ways. India has faced hurdles in the equitable allocation 

and provision of health services in the past moreover there also exists a divide in rural and urban areas. 

Thus, it is imperative to introduce policy measures working towards the reduction of headline 

indicators like maternal mortality rate and alleviating malnutrition levels among children. The COVID-

19 pandemic and other geo-political crises have hindered the progress in achieving SDG 3 in the last few 

years resulting in an exacerbation of health inequalities and a defer in progress towards universal health 

coverage. Health is considered a key factor in explaining the economic growth of a country. Therefore, 

dedicated efforts towards healthcare services and activities will contribute to the existing demographic 

dividend, labour productivity and lower cost of ailments. It is concluded that although India has been 

working to touch every aspect of SDG 3 and strengthen the health sector in the country yet for India, to 

achieve the 2030 target of UN SDG 3 3 8Good Health and Well Being9, the need of the hour is to 
accelerate the pace of policy implementation and cover the rural-urban gap in healthcare services.  

Keywords:  Health, Sustainable Development Goals, Nutrition, Mortality Rate, SDG 3 

JEL Code: I10, I15, I18, Q01 
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Abstract: 

Migration is an integral part of the Indian economy and constitutes a significant share in the 

GDP of the country. But the COVID-19 pandemic has emerged as a devastating shock 

resulting in huge reverse migration in India as well as in its respective states. In this context 

the present study tries to investigate labour supply and employment opportunity in rural areas 

of Chhattisgarh due to COVID-19-led reverse migration and also examines the gender 

specific impacts of COVID-19 on reverse migrants in Chhattisgarh. The study also suggests 

the possible measures to rebuild the Chhattisgarh9s rural economy after COVID-19. Thus, the 

study inculcates both secondary and primary data. Descriptive statistics and regression 

analysis are computed to get the results. The study found that there is a sudden rise in labour 

supply in the rural economy of Chhattisgarh. Job loss is the biggest problem faced by 

migrants followed by loss in income. The study also found that there is no significant impact 

of reverse migration due to Covid-19 between both the gender in rural Chhattisgarh. Thus, on 

the basis of primary survey and focused group discussions the study concludes that the 

returned migrants would surely get back to their normal lives and would gradually afford the 

better standard of living to themselves as well as to their families. A comprehensive overview 

of the economic, health and gendered implications of the Covid-19 pandemic reveals the need 

for a more proactive and on-the-ground strategy to combat the post -crisis scenario in the 

rural economy of Chhattisgarh. Also, the Covid-19 pandemic have reinforced the need for 

and the importance of compiling data of migrants. Such a database helps in effective 

administration of various government interventions. However, there is also an urgent call for 

the proactive actions to be undertaken to retain these reverse migrants in their original source, 

so that they would contribute towards the development of their own state.  

 

Keywords: Covid-19, employment, job satisfaction, loss of income, rural economy, reverse 

migration. 

 

JEL Classifications:  J20, J21, J22, J28, J61.  

 

1. Introduction:   

The COVID-19 pandemic is the most crucial global health calamity of the century and the 

greatest challenge that the humankind faced since the 2nd World War (Chakraborty & Maity 

,2020). Not only this, the virus has also expeditiously proliferated all around the globe which 

is posing an enormous health, economic, environmental and social threat to the entire human 

population. Dhungana, N. (2020) highlighted that the coronavirus (COVID-19) outbreak, and 

the resultant lock-downs and cross-border travel restrictions have reinvigorated public 

debates about the vulnerability of the global migrants, together with the responsibility of the 

States to ensure dignified treatment of migrants. The coronavirus pandemic has triggered 

massive reverse migration in the country. The COVID-19-led migration is the second largest 
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Abstract. Brain signals for the human-computer interface is a research interest in recent years. 

The brain is the most vital part of our body. It handles and manages all types of activities of 

the body. Brain signals appear when neurons inside the brain send electrical impulses to 

communicate and elicit electrical potentials. This electrical activity can be measured by 

Electroencephalogram (EEG) through electrodes. EEG signals can help to recognize human 

emotions effectively. It is a non-invasive method to collect brain signals. In this paper, we 

have studied the subject-dependent and subject-independent analysis for four emotions (happy, 

sad, fear, and neutral) using the SEED-IV dataset of EEG signals for emotion. The raw EEG 

signals of the SEED-IV dataset have been preprocessed to remove unwanted signals and noise. 

32 statistical features have been extracted from the preprocessed EEG signals and used as 

input for classifiers. Here, we achieved an average of 95.73% accuracy for 15 subjects for 

subject-dependent analysis for emotional classification using a cubic support vector machine 

(SVM). Based on cubic SVM and fine Gaussian SVM, we achieved an average classification 

accuracy of 78.46% and 83.7% for subject-independent analysis. 

 

Keywords: Electroencephalogram, Support Vector Machine, Emotion 

1. Introduction 

Complex psychological and physiological states known as emotions can be brought on by both 

internal and external factors. They are subjective experiences that involve a range of cognitive, 

behavioral, and physiological responses [1,2]. Some common emotions are fear, anger, happiness, 

surprise, sadness, love, and disgust. Emotions are also categorized as positive or negative emotions, as 

they vary in duration and intensity. They are affected by various reasons, including genetics, culture, 

upbringing, personality, and experiences. Emotions play an important role in communication. 
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Abstract
Brain signals for the human-computer interface is a research interest in recent years. The brain is

the most vital part of our body. It handles and manages all types of activities of the body. Brain

signals appear when neurons inside the brain send electrical impulses to communicate and elicit

electrical potentials. This electrical activity can be measured by Electroencephalogram (EEG)

through electrodes. EEG signals can help to recognize human emotions effectively. It is a non-

invasive method to collect brain signals. In this paper, we have studied the subject-dependent and
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Abstract. Automatic Speech Emotion Recognition (ASER) is a state-of-the-art application in 

artificial intelligence. Speech recognition intelligence is employed in various applications such as 

digital assistance, security, and other human-machine interactive products. In the present work, three 

open-source acoustic datasets, namely SAVEE, RAVDESS, and EmoDB, have been   utilized (Haq 

et al., 2008, Livingstone et al., 2005, Burkhardt et al., 2005). From these datasets, six emotions 

namely anger, disgust, fear, happy, neutral, and sad, are selected for automatic speech emotion 

recognition. Various types of algorithms are already reported for extracting emotional content from 

acoustic signals. This work proposes a time-frequency (t-f) image-based multiclass speech emotion 

classification model for the six emotions mentioned above. The proposed model extracts 472 

grayscale image features from the t-f images of speech signals. The t-f image is a visual 

representation of the time component and frequency component at that time in the two-dimensional 

space, and differing colors show its amplitude. An artificial neural network-based multiclass machine 

learning approach is used to classify selected emotions. The experimental results show that the 

above-mentioned emotions' average classification accuracy (CA) of 88.6%, 85.5%, and 93.56% is 

achieved using SAVEE, RAVDESS, and EmoDB datasets, respectively. Also, an average CA of 

83.44% has been achieved for the combination of all three datasets. The maximum reported average 

classification accuracy (CA) using spectrogram for SAVEE, RAVDESS, and EmoDB dataset is 

87.8%, 79.5 %, and 83.4%, respectively (Wani et al., 2020, Mustaqeem and Kwon, 2019, Badshah et 

al., 2017). The proposed t-f image-based classification model shows improvement in average CA by 

0.91%, 7.54%, and 12.18 % for SAVEE, RAVDESS, and EmoDB datasets, respectively. This study 

can be helpful in human-computer interface applications to detect emotions precisely from acoustic 

signals. 

Keywords: Time-Frequency Image; Neural Network; Automatic Speech Emotion Recognition; 

Acoustic Signal; Grayscale Image Feature 

Introduction 

Emotions are an individual's feelings about a situation. It is the body's physical and emotional 

response to a person's thoughts and feelings. People express emotions in identical situations 

differently. People's expressions on their faces and their voices usually reflect their feelings. For 

effective communication, emotion is essential. Different emotions can be expressed as happiness, 

sadness, anger, anxiety, cheerfulness, excitement, lonely, helplessness, annoyance, etc. Additionally, 

it can be categorized as positive and negative emotions. The primary emotions are classified into six 

categories: happy, sad, anger, fear, disgust, and surprise (Ekman et al., 2013). Human uses many 

types of gestures, including speech, as a means of communication. Speech is the most common, 

easiest, and natural form of communication. Communication can be done in other ways as well, but 

it lacks emotions such as text messages, without proper emotions, can induce misunderstanding. So, 

emojis were introduced, which replicated the emotions. Using emojis in text messages conveys our 

emotions. When people speak, their emotions are reflected in their voices, facilitating better 

mailto:dewanganneha92@gmail.com
ali06fiza@gmail.com
Typewritten text
132

ali06fiza@gmail.com
Highlight



 

 

144  DOI: 10.52228/JRUB.2023-36-2-10 

Journal of Ravishankar University, Part – B, 36(2), (2023) 

Time-Frequency Image-based Speech Emotion Recognition 

using Artificial Neural Network 

Neha Dewangan 1,*, Kavita Thakur 1, Sunandan Mandal 2, Bikesh Kumar Singh2 
1School of Studies in Electronics and Photonics, Pt. Ravishankar Shukla University, Raipur, 492010, 

India 
2Department of Biomedical Engineering, National Institute of Technology, Raipur, 492010, India 

 

*Corresponding author: dewanganneha92@gmail.com 

 

Abstract. Automatic Speech Emotion Recognition (ASER) is a state-of-the-art application in 

artificial intelligence. Speech recognition intelligence is employed in various applications such as 

digital assistance, security, and other human-machine interactive products. In the present work, three 

open-source acoustic datasets, namely SAVEE, RAVDESS, and EmoDB, have been   utilized (Haq 

et al., 2008, Livingstone et al., 2005, Burkhardt et al., 2005). From these datasets, six emotions 

namely anger, disgust, fear, happy, neutral, and sad, are selected for automatic speech emotion 
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83.44% has been achieved for the combination of all three datasets. The maximum reported average 

classification accuracy (CA) using spectrogram for SAVEE, RAVDESS, and EmoDB dataset is 

87.8%, 79.5 %, and 83.4%, respectively (Wani et al., 2020, Mustaqeem and Kwon, 2019, Badshah et 
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response to a person's thoughts and feelings. People express emotions in identical situations 

differently. People's expressions on their faces and their voices usually reflect their feelings. For 

effective communication, emotion is essential. Different emotions can be expressed as happiness, 

sadness, anger, anxiety, cheerfulness, excitement, lonely, helplessness, annoyance, etc. Additionally, 

it can be categorized as positive and negative emotions. The primary emotions are classified into six 

categories: happy, sad, anger, fear, disgust, and surprise (Ekman et al., 2013). Human uses many 

types of gestures, including speech, as a means of communication. Speech is the most common, 

easiest, and natural form of communication. Communication can be done in other ways as well, but 

it lacks emotions such as text messages, without proper emotions, can induce misunderstanding. So, 

emojis were introduced, which replicated the emotions. Using emojis in text messages conveys our 
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ABSTRACT 

Two circuit models of Small Signal amplifier, constituted with BJT-MOSFET hybrid unit 

under Sziklai pair topology are designed and analyzed using 8PSpice9 and 8Cadence Virtuoso 

and Spectre simulation tool (at GPDK 180nm technology)9 respectively. First amplifier 

(Circuit-1) uses PSpice user-defined model of BJT and MOSFET whereas the second amplifier 

(Circuit-2) consists of transistors available at GPDK 180nm technology. Circuit-1 can amplify 

the AC signals of 1mV-1nV range with optimum voltage gain 389.532, 137.570 current gain, 

14.464MHz bandwidth and 2.43% THD. However, Circuit-2 can amplify AC signals of 

0.1mV-10nV range with 164.018 voltage gain, 32.775 current gain, 11.906 MHz bandwidth, 

and 13.608E-6% THD. Both the proposed amplifier circuits remove narrow band problem and 

generate better results than earlier announced small signal Sziklai pair amplifier with BJT-

MOSFET hybrid unit in respect of voltage and current gains, bandwidth, THD, and power 

consumption. Proposed amplifiers successfully address the problem of poor frequency 

response of small signal Darlington pair amplifier in higher frequency range and narrow 

bandwidth limitations of small-signal PNP Sziklai pair amplifier. Dependency of the proposed 

amplifiers at various biasing resistances and performance with temperature variation, noise 

variation, DC supply variation, and phase variation are also discussed herein. Proposed Circuits 

display strong dependency over ideal maximum forward beta 8β9 of NPN transistor, 

Transconductance 8VTO9 of P-MOS transistor and additional biasing resistances 8RA9. Layout 

of Circuit-2 is found to cover 96.3898µm2 area with 11.32µm length and 8.515µm breadth. 

Minor percentage variation between pre-layout and post-layout simulation results of Circuit-2 

validates the proposed design at GPDK 180nm technology. Monte Carlo and Process Corner 

analysis are also performed to test the robustness and insensitivity of Circuit-2 against mean 

value of the parameters and process and mismatch variations respectively. Performance 

summary of the proposed circuits and comparison with the recently reported designs shows 

effectiveness of the proposed circuits in terms of power gain, THD, voltage gain, current gain, 

input referred noise and power gain. Qualitative analysis of the proposed Circuits recommends 

its usability as Low Noise Amplifier in the portable RF noise measurement system. 

Key Words: Sziklai pair, Small signal amplifier, compound pair    

INTRODUCTION 

For a variety of electronics and communication system applications, the preferred device 

configurations are the Darlington and Sziklai Pairs [1]-[4]. Due to the identical ranges for input 

impedance, output impedance, voltage gain, and current gain factor 8β9, Darlington and Sziklai 

pairs are regarded as complementary to one another in many applications [4]-[5]. But now-a-
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Abstract

In the modern communication world, capacity of future mobile networks will continuously rise for

enhanced data tra�c and high reliability. The current evolution trends in 5G networks and beyond

impose drastic increase in energy consumption and therefore, a high level of carbon footprint by

industry network infrastructures. Modern 5G wireless communication can be a potential driver for

machine learning (ML) and arti�cial intelligence architecture at network edge. Herein, we investigate

the performance and evaluation analysis of cellular radio access networks (RAN) simulated and based

Q-learning approach by turning on-o� some base stations (BSs) to achieve enhanced energy savings

in a cellular RAN. In this work, we study the BS switching actions, considering tra�c load variations.

Home / Journals & magazines / IET Conference Proceedings / Issues / Vol. 2023, Iss. 4 /

Energy harvesting in cellular radio access networks based on Q-learning

IET Conference Proceedings

� � � ÿ �    �

⮜  Previous article Next article⮞

27th International Conference on Advanced Computing and Communications (ADCOM 2022)

Energy harvesting in cellular radio access networks

based on Q-learning

Authors: S. Sharma �, N. Dewangan �, S. Mandal �, K. Thakur �, and A. Sharma � Authors Info & Affiliations

ꄀ Ā ” � Get access

Research Article 05 July 2023

Publication: IET Conference Proceedings Volume 2023, Issue 4 https://doi.org/10.1049/icp.2023.1456

� � �

5/5/25, 2:35 PM Energy harvesting in cellular radio access networks based on Q-learning | IET Conference Proceedings

https://digital-library.theiet.org/doi/10.1049/icp.2023.1456 1/5

https://digital-library.theiet.org/
https://digital-library.theiet.org/action/showPublications?pubType=journal&Active=506113
https://digital-library.theiet.org/journal/icp
https://digital-library.theiet.org/loi/icp
https://digital-library.theiet.org/toc/icp/2023/4
https://digital-library.theiet.org/doi/10.1049/icp.2023.1456
https://digital-library.theiet.org/journal/icp
https://digital-library.theiet.org/journal/icp
https://digital-library.theiet.org/journal/icp
https://digital-library.theiet.org/journal/icp
https://digital-library.theiet.org/doi/10.1049/icp.2023.1455
https://digital-library.theiet.org/doi/10.1049/icp.2023.1457
mailto:shruti@ajou.ac.kr
mailto:dewanganneha92@gmail.com
mailto:sunandan.mandal12@gmail.com
mailto:kavithakur67@gmail.com
mailto:ashu@ajou.ac.kr
https://digital-library.theiet.org/personalize/addFavoritePublication?doi=10.1049%2Ficp.2023.1456
https://digital-library.theiet.org/action/addCitationAlert?doi=10.1049%2Ficp.2023.1456
https://digital-library.theiet.org/journal/icp
https://digital-library.theiet.org/toc/icp/2023/4
https://digital-library.theiet.org/toc/icp/2023/4
https://digital-library.theiet.org/toc/icp/2023/4
https://digital-library.theiet.org/toc/icp/2023/4
https://digital-library.theiet.org/toc/icp/2023/4
https://doi.org/10.1049/icp.2023.1456
https://digital-library.theiet.org/
https://digital-library.theiet.org/action/showCart?FlowID=1
https://digital-library.theiet.org/action/showCart?FlowID=1
https://digital-library.theiet.org/action/showCart?FlowID=1
ali06fiza@gmail.com
Typewritten text
135

ali06fiza@gmail.com
Highlight



Abstract

In the modern communication world, capacity of future mobile networks will continuously rise for

enhanced data tra�c and high reliability. The current evolution trends in 5G networks and beyond

impose drastic increase in energy consumption and therefore, a high level of carbon footprint by

industry network infrastructures. Modern 5G wireless communication can be a potential driver for

machine learning (ML) and arti�cial intelligence architecture at network edge. Herein, we investigate

the performance and evaluation analysis of cellular radio access networks (RAN) simulated and based

Q-learning approach by turning on-o� some base stations (BSs) to achieve enhanced energy savings

in a cellular RAN. In this work, we study the BS switching actions, considering tra�c load variations.
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Abstract

Emotion is an essential part of human communication. People communicate with emotions through

words and body language. Speech emotion recognition is a well-known technique to detect emotions

from speech signals. Here, we have proposed binary and multiclass classi�cation models that combine

two cepstral coe�cients, i.e., Mel-Frequency Cepstral Coe�cient (MFCC) and Mel-Frequency

Magnitude Coe�cient (MFMC) to extract the spectral features from the speech signals and classify

them using backpropagation arti�cial neural network (BPANN). In our study, it is found that when

signi�cant features of both spectral coe�cients are combined it shows improvement in training and

classi�cation results. The proposed model achieved 85.24% accuracy for the multiclass classi�cation
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Abstract

Emotion is an essential part of human communication. People communicate with emotions through

words and body language. Speech emotion recognition is a well-known technique to detect emotions

from speech signals. Here, we have proposed binary and multiclass classi�cation models that combine

two cepstral coe�cients, i.e., Mel-Frequency Cepstral Coe�cient (MFCC) and Mel-Frequency

Magnitude Coe�cient (MFMC) to extract the spectral features from the speech signals and classify

them using backpropagation arti�cial neural network (BPANN). In our study, it is found that when

signi�cant features of both spectral coe�cients are combined it shows improvement in training and

classi�cation results. The proposed model achieved 85.24% accuracy for the multiclass classi�cation
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Abstract

Emotion is an essential part of human communication. People communicate with emotions through

words and body language. Speech emotion recognition is a well-known technique to detect emotions

from speech signals. Here, we have proposed binary and multiclass classi�cation models that combine

two cepstral coe�cients, i.e., Mel-Frequency Cepstral Coe�cient (MFCC) and Mel-Frequency

Magnitude Coe�cient (MFMC) to extract the spectral features from the speech signals and classify

them using backpropagation arti�cial neural network (BPANN). In our study, it is found that when

signi�cant features of both spectral coe�cients are combined it shows improvement in training and

classi�cation results. The proposed model achieved 85.24% accuracy for the multiclass classi�cation
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Abstract
Major portion of Indian economy depends on agriculture. More than 40 % of the Indian land is used

for agriculture which contributes to Gross Domestic Product (GDP) of the country and also

provides employ to the population of the country. Increment in the population day by day increases

the requirement for the increment in the yield of the agricultural products. There are several factors

which is responsible to control the agricultural product yield. Among them Nitrogen, Phosphorus

and Potassium are the macronutrients are the vital elements of the soil . Due to the instability in the

climatic condition of India and also due to other biotic and abiotic factors macronutrients get varies.

To increase the crop yield, the perfect handling of macronutrients i.e., nitrogen, phosphorus and

potassium are required. As the technology is developing day by day, the application of remote
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Abstract. Major portion of Indian economy depends on agriculture. More than 40 % of the 

Indian land is used for agriculture which contributes to Gross Domestic Product (GDP) of the 

country and also provides employ to the population of the country. Increment in the population 

day by day increases the requirement for the increment in the yield of the agricultural products. 

There are several factors which is responsible to control the agricultural product yield. Among 

them Nitrogen, Phosphorus and Potassium are the macronutrients are the vital elements of the 

soil . Due to the instability in the climatic condition of India and also due to other biotic and 

abiotic factors macronutrients get varies. To increase the crop yield, the perfect handling of 

macronutrients i.e., nitrogen, phosphorus and potassium are required. As the technology is 

developing day by day, the application of remote sensing in agriculture is becoming promising. 

The satellite images of agricultural land can be processed and analysed to provide vital 

information for efficient agricultural practices.  This paper is the review of the present state of 

art in the field of satellite image processing techniques for the estimation of the macronutrients 

of the agricultural land. This review will promote the acceptance of hyperspectral image 

technology for the investigation of soil NPK. 

Keywords: Hyperspectral Imaging, Macronutrients, Machine Learning, Remote Sensing 

1.   Introduction 

According to the document IISS Vision 2030, under Dr. S. Ayyappan, Director General, Indian 

Institute of Soil Science, Bhopal has come up with great work in the basic and planned soil research in 

India. The Indian population had increased from 683 million to 1210 million in the time span from 

1981 to 2010. It is estimated to that population will reached to 1412 million in 2025 and to 1475 

million in 2030. For feeding 1.48 billion in India by 2030, it is required to yield 350 million tons of 

food grains. The production of per unit of productive land is decreased from 0.34 ha to 0.15 ha from 

1950-51 to 2000-01 and is expected to reduce more to 0.08 ha in 2025 and to 0.07 ha in 2030. The 

productivity of the soils differs and need different management practices.  The physical, chemical and 

biological properties of soil are different for different soils and also the rainfall/availability of water 

also varies. So, the cropping system and irrigation system are different for different soils. Due to 

degradation in chemical, biological and physical health of the soils, the efficiency of the nutrient 

becomes less. The degradation in Phosphorous is 15-20 %, Nitrogen is 30-50 %, Sulphur is 8-12 %, 
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Abstract 

Journal of Ravishankar University, Part- B, 37(1), (2024) 

This research work deals with the TDS and physiochemical parameters of RO purified 

drinking water in Raipur region. Current pollution trends taught us that it is necessary to 

drink RO purified water but we must have to know the quality of RO purified drinking water 

because many peoples used RO water for consumption. This paper deals about RO water 

with special reference to TDS, but another physical parameter viz. pH, EC, Salt, Temperature 

and chemical parameter viz. Hardness (total hardness, calcium hardness & magnesium 

hardness) and Total alkalinity and NA, K* of RO purified water also tested and studied. We 

are able to know about the correlation between TDS and many physiochemical parameter 

after study about this research paper. 20 water samples collected from different places of 

Raipur city. The purpose of the research paper is to ensure the quality of RO purified water 

that people using for drinking purpose. Many samples of RO purified waters TDS level is 

below the permissible limit of BIS guidelines in the part of result and discussion the samples 

are mentioned properly in this present paper. Peoples should aware about the consequences 

which can occur after long term consumption of RO purified drinking water. 

Keywords: RO purified drinking water, physiochemical parameters, TDS, BIS, WHO. 

Introduction 

Raipur district is not only the capital of Chhattisgarh but also heart of Chhattisgarh state. 

Very huge number of peoples are living in Raipur city. Raipur city is highly polluted because 

of large number of industries and large population. Due to high pollution of water, peoples 

are allowed to use RO purified water for safe drinking. But it is necessary to know that RO 

water is healthy for us or not. Hence it is important to know about physical and chemical 

parameter of RO purified drinking water. The physical parameters like EC, TDS, pH, Salt 

and temperature are -mostly notable. The TDS of water is commonly becomes low after 

purification using RO. This phenomena leads to remove essential minerals from drinking 

water which can cause severe health consequences after long term consumption of RO 

purified water. 

TDS correlates positively with EC and affects pH, the higher the TDS the higher the 

conductivity and lower the pH, towards the acidity. Similarly TDS strongly correlated with 

TH and Ca etc. According to BIS & WHO the upper limit of TDS levels in water is 500 & 

300 ppm respectively. But both high and low TDS levels is harmful for human beings. A 

certain levels of TDS is required for consumption. Hence the aim of this research work is to 

understand the quality of water with special reference to TDS because it is essential to aware 

people about the quality of water they are consuming. 

Materials and methods 

Sampling Area and Collection 
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Abstract

Green leafy vegetables are essential for a balanced diet, providing vital nutrients for overall well-being. However, concerns 

arise due to contamination with toxic substances, such as arsenic, posing risks to food safety and human health. This study 

analyzes inorganic (iAs), monomethyl (MMA), and dimethyl arsenic (DMA) in specific leafy vegetables (Amaranthus tricolor 

L., Corchorus olitorius L., Cordia myxa L., Hibiscus sabdariffa L., Ipomoea batatas (L.) Lam., Moringa oleifera Lam., and 

Spinacia oleracea L.) grown in the heavily polluted Ambagarh Chouki region, Chhattisgarh, India. Concentrations of DMA, 

MMA, and iAs ranged from 0 to 155, 0 to 7, and 131 to 3579 mg·kg−1, respectively. The health quotient (HQ) for iAs ranged 

between 0.37 and 3.78, with an average value of 2.58 ± 1.08.

Keywords Arsenic speciation · Pollution · Leafy vegetables · Chhattisgarh · India

Introduction

Arsenic, a potent carcinogenic pollutant in the contemporary 

global environment, stems from both natural occurrences 

and human activities, posing a severe toxicity threat. Natu-

rally occurring origins include the erosion and breakdown of 

rocks/minerals, the intermingling of geothermal fluids with 

near-surface groundwater, and volcanic events [1]. On the 

other hand, human-induced actions contributing to arsenic 

pollution encompass mining, coal and hydrocarbon exploita-

tion, geothermal activities, agricultural practices, the appli-

cation of fertilizers and pesticides, and the generation of 

industrial and urban waste [2]. Arsenic pollution adversely 

affects groundwater and surface water, which are utilized for 

drinking and irrigation, and it also has detrimental effects on 

soil, biota, and air quality [3].

The toxicity of arsenic in biological systems is contin-

gent on its speciation pattern, with varying levels of toxic-

ity observed across distinct species [4]. The discharge of 

arsenic into the environment poses significant threats to 

human health, especially through the consumption of con-

taminated drinking water and the contamination of the food 

chain. Numerous studies have demonstrated that arsenic 

exposure leads to various diseases, such as cancers, diabetes, 

hyperkeratosis, hypertension, ischemic heart diseases, lung 

diseases, melanosis, and peripheral vascular diseases [5–9].

Arsenic pollution and its associated health issues are 

prevalent in several countries, including Argentina, Bangla-

desh, Chile, China, India, Japan, Mexico, Mongolia, Nepal, 

Poland, Taiwan, and Vietnam [9–21]. Among these coun-

tries, India is at the forefront of combating arsenic pollution 

and the problems caused by exposure to it. In India, exposure 

to arsenic primarily occurs through the consumption of pol-

luted drinking water and contaminated food sources [22]. 

Groundwater is the primary contributor to arsenic pollu-

tion across India, leading to arsenic-related issues in vari-

ous states, such as Assam, Chhattisgarh, Jharkhand, Uttar 

Pradesh, and West Bengal, due to excessive exploitation of 

groundwater resources [23–25].

Presently, agricultural products in many regions of India 

are also affected by arsenic pollution, as it accumulates in 

the soil, groundwater, and irrigation water. Extensive studies 

conducted throughout the country have revealed the extent 

of this issue in different regions [26–31]. Within the spec-

trum of plant-based foods, leafy vegetables pose a notable 

health hazard as a result of arsenic contamination [32–36]. 

This is particularly concerning because leafy and green veg-

etables are widely consumed throughout the year in India 
Extended author information available on the last page of the article
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Abstract

Leafy plants are commonly consumed as vegetables in India due to their high nutrient and vitamin content. This study, 
conducted in Ambagarh Chowki (India), investigated the accumulation potential of 52 elements (including Al, As, Ba, Be, 
Bi, Ca, Cd, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge, Ho, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Nd, Ni, P, Pb, Pr, Rb, Sb, 
Sc, Se, Sm, Sn, Sr, Tb, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, and Zn) in seven leafy vegetable species, namely Amaranthus 

tricolor L., Corchorus olitorius L., Cordia myxa L., Hibiscus sabdariffa L., Ipomoea batatas (L.) Lam., Moringa oleifera 
Lam., and Spinacia oleracea L. Technique: Inductively coupled plasma mass spectrometry (ICP-MS) was employed for 
analysis. The maximum concentrations of elements such as Al, Ba, Be, Bi, Cd, Co, Cr, Fe, Ga, Ge, Li, Mn, Ni, Pb, Sb, Th, 
Tl, U, V, W, and REEs were observed in S. oleracea leaves, indicating their highest accumulation potential. In contrast, the 
maximum concentrations of As were found in H. sabdariffa leaves; Ca and Si in M. oleifera leaves; Mg, Sr, and Mo in A. 

tricolor leaves; and P, K, Cu, and Zn in C. myxa leaves, respectively. Twenty-one elements (Cr, Cd, Pb, Ni, Co, V, Cu, Zn, 
Fe, Mn, Th, Sb, Ba, Be, Li, Sr, Tl, U, Se, Sn, and REEs) exceeded permissible limits set by the WHO. The elevated hazard 
index values indicated significant non-carcinogenic effects. The sources of these elements could be attributed to a combina-
tion of geological factors and agricultural practices. This study highlights the need for further investigation into the potential 
health implications of consuming these vegetables in the aforementioned region.

Keywords Leafy vegetables · Multielement accumulation · Trace and toxic elements · Health assessment · ICP-MS
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Technology, Teknikringen 10B, SE-100 44, Stockholm, Sweden

H I G H L I G H T S G R A P H I C A L  A B S T R A C T

" Hydrogeochemical characteristics of 
water from dug wells in Korba basin 
were presented.

" Nitrate and 昀氀uoride contamination in 
dug well water of the basin were 
detected.

" Water of the Korba is mainly Ca-Mg- 
HCO3 type, in昀氀uenced by rocks and 
water interaction.

" Both geogenic and anthropogenic sour-
ces are responsible for dug wells pollu-
tion in the basin.

" Water quality evaluation data showed 
that most waters were suitable for 
irrigation.
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" Hydrogeochemical characteristics of 
water from dug wells in Korba basin 
were presented.

" Nitrate and 昀氀uoride contamination in 
dug well water of the basin were 
detected.

" Water of the Korba is mainly Ca-Mg- 
HCO3 type, in昀氀uenced by rocks and 
water interaction.

" Both geogenic and anthropogenic sour-
ces are responsible for dug wells pollu-
tion in the basin.

" Water quality evaluation data showed 
that most waters were suitable for 
irrigation.
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Abstract

Due to their in昀氀uence on climate and human health, organic aerosols, a substantial component of atmospheric particulate 
matter (PM), are a major area of scienti昀椀c focus. This study investigates the distribution, seasonal variations, and sources 
of organic constituents —including n-alkanes, alkanol acids, alkanols, sugars, phthalate esters, lignin and resin products, 

sterols, and polycyclic aromatic hydrocarbons (PAHs)— in the coarse mode (PM10) of ambient air samples collected in 

Raipur, India. The total concentration of the organic aerosols ranged from 5106 to 29,099 ng m− 3, with a mean value of 

16,701 ± 3355 ng m− 3. Fatty acids, phthalates, and levoglucosan were the major components. Seasonal analysis revealed 

higher concentrations of n-alkanes, PAHs, and lignin products during the winter, while alcohols, fatty acids, sterols, and 

sugars exhibited elevated levels in both autumn and winter. Size segregation analysis showed that all organic species, 

except phthalates and PAHs, accumulated predominantly in the 昀椀ne and ultra昀椀ne particle fractions. Source apportionment 
through factor analysis revealed a complex mixture of sources shaping aerosol composition, including vehicular emissions, 

various combustion activities (biomass burning and charbroiled cooking), natural background factors, and the combination 

of urban dust and biogenic materials. The 昀椀ndings highlight the signi昀椀cant climatic and health implications of organic 
aerosols in the study region, necessitating urgent mitigation measures to address air pollution.
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sterols, and polycyclic aromatic hydrocarbons (PAHs)— in the coarse mode (PM10) of ambient air samples collected in 

Raipur, India. The total concentration of the organic aerosols ranged from 5106 to 29,099 ng m− 3, with a mean value of 

16,701 ± 3355 ng m− 3. Fatty acids, phthalates, and levoglucosan were the major components. Seasonal analysis revealed 

higher concentrations of n-alkanes, PAHs, and lignin products during the winter, while alcohols, fatty acids, sterols, and 

sugars exhibited elevated levels in both autumn and winter. Size segregation analysis showed that all organic species, 

except phthalates and PAHs, accumulated predominantly in the 昀椀ne and ultra昀椀ne particle fractions. Source apportionment 
through factor analysis revealed a complex mixture of sources shaping aerosol composition, including vehicular emissions, 

various combustion activities (biomass burning and charbroiled cooking), natural background factors, and the combination 

of urban dust and biogenic materials. The 昀椀ndings highlight the signi昀椀cant climatic and health implications of organic 
aerosols in the study region, necessitating urgent mitigation measures to address air pollution.
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Article

Multi-Element Exposure and Health Risks of Grains from
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Abstract: Rice, wheat, and maize grains are staple foods, widely consumed for their
mineral and nutritional values. However, they can accumulate toxic elements from contam-
inated soils, posing health risks. This study investigates the bioaccumulation patterns of
52 elements (including nutrients, heavy metals, and rare earth elements) in various parts
(grain, husk, straw, and root) of cereals grown in a heavily polluted region. The results
revealed that rice grains exhibited a higher accumulation (Σ33.4 mg/kg) of toxic elements
(As, Cu, Cr, Ni, and Pb) than wheat (Σ26.6 mg/kg) and maize (Σ16.2 mg/kg) grains, with
the high-yield RI64 cultivar (Σ47.0 mg/kg) being the most susceptible. Across the rice
plant, accumulation increased in the order of grain < husk < straw < root. Elements like P,
K, Cu, and Zn showed the highest enrichment. Worryingly, the most toxic elements, such
as As, Pb, and Cd, exceeded permissible limits across grains, straws, and husks. Health
risk assessment indicated that wheat and maize pose greater non-cancer and cancer risks
than rice. Despite being grown in a highly contaminated region, the study identifies some
rice cultivars like Luchai and Sarna as relatively safer options due to a lower accumulation
of toxic elements.

Keywords: grains; health hazards; mineral; potentiality; toxicity

1. Introduction
Cereals are among the most widely produced agricultural products worldwide. Ce-

reals serve as a major energy source for humans, meeting the body’s carbohydrate re-
quirements [1]. Grains (seeds) of Poaceae grasses, such as rice, wheat, and maize, are
extensively cultivated due to their use as food, nutrient, fiber, minerals, protein, vitamin,
and antioxidant sources, and as renewable energy resources [2–5]. They are the main source
of several trace elements (Mn, Fe, Co, Cu, Zn, and Se) needed for the proper growth and
development of living organisms [6]. Iron plays a crucial role in oxygen transport, and its
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Madhuri Khute1, Saroj Sharma1, Khageshwar Singh Patel2*, Piyush Kant Pandey2, Jasmina Allen3, Warren 
Corns3, Nelina Georgieva4, Elena Bozhanina4, Borislav Blazhev4, Simge Varol5, Pablo Mar琀n-Ramos6, Yanbei 
Zhu7

1Department of Chemistry, Government Nagarjuna Post Graduate College of Science, India
2Department of Applied Sciences, Amity University, India 
3PS Analy琀椀cal Ltd, United Kingdom
4Central Laboratory for Chemical Tes琀椀ng and Control, Bulgaria 
5Department of Geology, Suleyman Demirel University, Turkey
6Agricultural and Forestry Engineering Department, ETSIIAA, Universidad de Valladolid, Spain 
7Na琀椀onal Ins琀椀tute of Advanced Industrial Science and Technology (AIST), Japan

Abstract

Cereals serve as a major food source for humans and animals. This inves琀椀ga琀椀on explored the presence of arsenic 
species in cereal crops grown in the contaminated area of Ambagarh Chouki (Chha琀�sgarh, India). Rice, wheat and 
maize, along with husk, straw and soil samples, were analyzed using hydride genera琀椀on–atomic 昀氀uorescence  spec-
trometry (HG–AFS), and induc琀椀vely coupled plasma-mass  spectrometry (ICP-MS). Signi昀椀cant inorganic arsenic (iAs) 
contamina琀椀on was found in rice, wheat, and maize plants, with the highest levels in roots, followed by husk, straw, 
and grain. Inorganic arsenic content in rice grain ranged from 229.9 mg kg−1 to 684.7 mg kg−1, while in wheat and 
maize it ranged from 84.6 mg kg−1 to 218.5 mg kg−1 and from 20.0 mg kg−1 to 26.2 mg kg−1, respec琀椀vely. All cases ex-
hibited a hazard quo琀椀ent exceeding 1. Organic arsenic, speci昀椀cally monomethyl arsenic (MMAs) and dimethyl arse-
nic (DMAs), were detected in rice plants. The 昀椀ndings address specia琀椀on, enrichment, sources, transfer factors, and 
health risk assessment. Overall, this study emphasizes the detrimental health e昀昀ects of consuming cereals grown in 
this region, necessita琀椀ng interven琀椀on by the Indian Government.
Keywords: Arsenic specia琀椀on; Grain; Health risk assessment; Pollu琀椀on; Toxicity

INTRODUCTION
Exposure to arsenic and heavy metals from contaminated 
drinking water and food sources is a major concern, promp琀椀ng 
extensive research in this 昀椀eld [1-3]. Among these contaminants, 
the presence of arsenic in grains has garnered global a琀琀en琀椀on 
due to its varying concentra琀椀ons both within and across 
countries [4-7]. The toxicity of arsenic is intricately linked to 
their specia琀椀on pa琀琀erns, which exhibit di昀昀erences among 

di昀昀erent species [8]. Rice, in par琀椀cular, is highly vulnerable to 
arsenic contamina琀椀on, primarily due to its aqua琀椀c nature [9]. 
In the Ambagarh Chouki area of Chha琀�sgarh, India, the issue 
of arsenic contamina琀椀on has become par琀椀cularly prominent 
[10,11]. This study aims to inves琀椀gate the contamina琀椀on levels 
and sources of arsenic species in various organs (grain, husk, 
straw, and root) of cereal crops, including rice, wheat, and 
maize, cul琀椀vated in the contaminated soil of this region. By 
examining these aspects, we can gain valuable insights into the 
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Abstract. 

The current study's goal was to identify the various functional groups found in chrysanthemums 
using FTIR Spectroscopy. The FTIR spectrometer identifies 4000 series, with a scan range of 
4.000-400 cm-1, was used to perform the FTIR analysis. The presence of distinct peak values 
with various useful mixtures of functional groups, including hydroxy groups fOH), aliphatic, 

metal carbonyl, alcohols (OH), nitrile (C=N), phenols, alkynes (CnH2n-2), ketones (C=0), 
carboxylic acids (R-COOH), amides CONH2), and aromatics, was revealed by FTIR 
spectroscopy analysis. The FTIR investigation showed that there were 17 functional groups in 
the chrysanthemum flowers. The FTIR spectra showed an intense peak that correlated to the 
hydroxyl groups, phenol alcohol, and aromatic compounds, respectively, at 3348.42 cm, 
1380.02 cm', and ·1480.33 cm in various flower species. In light of this, the current 
investigation found that, in contrast to the extracts of Chrysanthemum flowers' leaves and bark, 
the flower extract had robust functional groups. FTIR spectroscopy was used to quantitatively 
analyse the flavonoids, phenolic acids, anthocyanins, and carotenoids present in the nine 
chrysanthemum cultivars' flowers. 

Keywords: FTIR; Functional groups; Chrysanthemum flowers 
Introduction 

39 

The present investigation assessed the total phenol, tannin, alkaloid, and flavonoid contents of 
Chrysanthemum extracts prepared in petroleunm ether, ethyl acetate, and methanol. In order to 
extract the powdered wood material from the soxhlet device, a continuous hot percolation 
process was employed, with petroleum ether, ethyl acetate, and methanol serving as the 
solvents. The standard used was gallic acid. Utilizing the proportions of aluminum to ethyl 
acetate, petroleum, and petroleum ether. For many centuries, plants have given humans access 
to herbal remedies for a variety of illnesses. Herbal medicines have been the cornerstone of 
traditional Indian medicine systems like Ayurveda, Unani, and Sidha for the treatment and 
curing of a wide range of ailments. Since ancient times, crude medicines derived from plants 
and animals have been utilised for their therapeutic properties through a straight forward 
process that does not require the isolation of pure compounds. The components of a crude 
medication determine its pharmacological action. 
Therefore, a plant species can be considered biosynthetic for the chemical compounds it 
produces, such as proteins, carbohydrates, and fats that animals and humans use as food, as 
well as for the vast array of other compounds it produces, such as alkaloids, terpenoids, 
flavonoids, glycosides, and others that have specifie physiological effects. The majority of the 
intended positive attributes are caused by these chemical compounds. Asteraceae is the family 
of perennial plants that includes the species Chrysanthemum morifolium. One of the four most 
well-known chrysanthemum species in China is Chrysanthemum morifolium, also referred to 
as mums. Chrysanthemum morifolium has been described as having an affinity for the liver 
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Mkå 'kqfprk c?ksy 

vfrfFk O;k[;krk] Hkwxksy v/;;u'kkyk] iaå jfo'kadj 'kqDy fo'ofo|ky;] jk;iqj ¼N-x-½ 

4f"k ns'k dh vFkZO;oLFkk dh jh<+ gSA vr% 4f"k dh mUufr ls gh ns'k dh mUufr laHko gSA Hkkjr esa 
4f"k dsoy thfodksiktZu dk lk/ku ek= ugha gS] oju ,d ijaijk ,oa thou laL4fr gSA rhoz xfr ls c<rh 
gqbZ tula[;k dh [kk| vkiwfrZ ds fy;s 4f"k v{ke gSA tula[;k o`f) ,oa [kk|ku mRiknu esa vlarqyu 
c<rk tk jgk gSA vr% ns'k dh [kk|ku leL;k ds lek/kku vkSj vkfFkZd çxfr ds fy;s 4f"k mRiknu esa o`f) 
,d jk"Vªh; vko';drk gSA tc rd i;kZIr ou lalk/ku miyC/k Fks [kk| inkFkksaZ dh vkiwfrZ ou ,oa ty ls 
çkIr gksrh FkhA fdarq ou lalk/ku ds fnu çfrfnu de gksus rFkk ou ,oa ty ij c<+rs 'kkjhfjd fu;a=.k ds 
QyLo:i lalk/ku vk/kkj vR;ar ladqfpr gks x;k gSA v/;;u {ks= ds p;fur xkoksa Hkqjlqok] Hk:okMhg dyk] 
dksnok ,oa ijlnk dk eq[;] O;olk; 4f"k gS] fdUrq;gka dh 4f"k vc Hkh viuh ijaijkvks vkSj çkphu fof/k;ksa 
ls tdMh gqbZ gSA flapkbZ dh deh] U;wu 4f"k vk/kkjf'kyk iwath dh deh rFkk m|p f'k{kk vHkko ds dkj.k 4
f"k mRiknu de gSA 
 

**4f"k dk fodkl ekuo lH;rk ls tqMk gS 4f"k dks lHkh lH;rkvksa dh tUuh dgk x;k gS Hkkjr 
vkfn dky ls gh 4f"k ç/kku ns'k jgk gSA Hkkjr dk çR;sd O;fä çR;{k rFkk vçR;{k :i ls 4f"k ls tqM+k 
gSA Hkkjr ds vkfFkZd fodkl ,oa çxfr dk ,d ek= vk/kkj LraHk 4f"k gS bl laca/k esa fczfV'k xoZuj ykMZ 
es;ks dk dFku gS fd vkus okyh vusd ihf<+ ;ksa rd /ku ,oa lH;rk ds fodkl dh 3f"V ls Hkkjr dh çxfr 
çR;{k :i ls mldh 4f"k ij gh fuHkZj djsxhA lalkj esa laHkor% dksbZ Hkh ns'k ugha ftldk 4f"k esa bruk 
çR;{k lh/kk ,oa ?kfu"V LokFkZ fufgr gks] vr,o Hkkjr ljdkj dsoy ljdkj gh ugha oju~ ,d HkwLokeh Hkh 
gSA** 

ftl çdkj fdlh Hkh o`{k dk vfLrRo ,oa fodkl mldh tM+ks ij fuHkZj djrk gS A mlh çdkj 
vkfFkZd ò{k dk vfLrRo ,oa fodkl Hkh 4f"k :ih tM+ks ij fuHkZj djrk gSA ftl çdkj fouk tMksa ds o`{kksa 
dh dYiuk gh ugha dh tk ldrh mlh çdkj fouk 4f"k ds vkfFkZd thou dh Hkh dYiuk ugha dh tk 
ldrh A 

frYnk fodkl[kaM NÙkhlx<+ jkT; esa jk;iqj ftys ds mÙkjh&if'pe Hkkx esa 21° 592 ls 22° 282 
mÙkjh v{kka'k rFkk 81° 312 303ls 82° 12 3022 iwohZ ns'kkarj ds e/; fLFkr gSA bldk {ks=Qy 718-88 oxZ 
fd-eh- gSaA frYnk fodkl[kaM ds mÙkj esa flexk rglhy iwoZ esa iykjh fodkl[kaM rFkk nf{k.kh Hkkx esa 
/kjlhaok fodkl[k.M fLFkr gSAjk;iqj ftys ds frYnk fodkl[k.M ds vUrxZr Hkqjlqnk] Hk#okMhgdyk] dksnok 
,oa ijlnk xk¡o dk v/;;u fd;k x;k gSA çR;sd xk¡o ls 100 ifjokjks dk losZ{k.k fd;k x;k gSA mi;qä 
pkjksa xk¡oksa dk Hkwfe mi;ksx ,oa 'kL; çfr:i dk foLr`r :i ls v/;;u ,oa fo'ys"k.k fd;k x;k gSA dqy 
tula[;k {ks= esa Hkwfe dk mi;ksx ,oa 'kL; çfr:i flapkbZ dk v/;;u fodkl[k.M dks vk/kkj ekudj Hkh 
fd;k x;k gSA 
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magmatic nature.
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Abstract

The Bundelkhand craton in India preserves important records of archean geological

evolution, where several ultramafic rocks belonging to the Babina Greenstone Belt (BGB)
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Geochemistry of Precambrian dyke

swarms in the Singhbhum craton,

India: Implications for recycled

crustal components in the mantle

source
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Bibhuti Bhusan Sahoo2,3, Arathy Ravindran4,5 and Yoshiyuki Iizuka1
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(CGWB), Northeastern region, Guwahati, India, 4Institute of Geochemistry and Petrology, ETH Zurich, Zurich,

Switzerland, 5Institute of Geological Sciences, University of Bern, Zurich, Switzerland

The Singhbhum craton, eastern India records multiple stages of emplacement of

Precambrian dyke swarms with contrasting petrogenetic models proposed for their

formation. In this study, we document elemental and Sr-Nd isotopic data for three

major dyke swarms in the southern part of the craton, including the ca. 2.7 Ga

Ghatgaon dyke swarm, the Early Proterozoic Keonjhar dyke swarm and the ca.

1.76 Ga Pipilia dyke swarm. Dyke compositions are dominated by basalt and basaltic

andesite with minor andesite, showing trace element signatures typical of

continental crustal rocks. Age-corrected Nd isotopic data for Ghatgaon

(εNdt = −4.8 to + 4.6), Keonjhar (εNdt = −11.9 to + 3.8), and Pipilia (a single sample

with εNdt = −8.8) dyke swarms display substantial variations. The lack of magma

compositions that could indicate the presence of elevated mantle potential

temperature among the rocks suggests melting regime was likely similar to the

ambient mantle. The Dy/Yb and Dy/Dy* systematics of the rocks indicates melting

occurred between spinel-stable depths and the spinel-garnet transition zone. The

dominantly mafic compositions of the rocks and ubiquitous continental crustal trace

element signature are best explained by peridotite source with recycled crustal

components, probably in the form of pyroxenites. Our new Nd isotopic data, which

argue against any simple secular evolution trend invoked in previous studies, indicate

that crustal recycling was likely an episodic phenomenon rather than a discrete,

single-stage process since the Archean. Geochemical modelling indicates that a

sublithospheric mantle source with (10% or less) recycled crustal components

satisfactorily explains the trace element variations of the dyke swarms.

KEYWORDS

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

1 Introduction

Giant radiating dyke swarms represent conspicuous extensional structures that are

widespread throughout Archean cratons and have been commonly used to reconstruct the

rifting history of cratonic blocks (Wilson, 1990; Bleeker and Ernst, 2006; Söderlund et al., 2010).

For example, geochronologic and paleomagnetic data for Neoarchean-Paleoproterozoic dyke

swarms led to the identification and characterization of several distinct, transient, late Archean

super cratons (e.g., Scalvia, Superia and Vaalbara). Although by no means universal, giant
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• Layered intrusion formation by fractional crystallization and crystal

accumulation.

• Granites and layered intrusion show ∼2.4 Ga crust building peak in
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• Layered intrusion and granites emplaced in a post-collisional rift

setting.
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 jk;x<+ fj;klr NRrhlx<+ ds iwoZ fLFkr NÙkhlx<+ ds pkSng fj;klrksa esa ls ,d 
gSA lu~ 1910 esa fla?kuiqj]  dkcjk igkM+] [kSjiqj vkSj djekx<+ ds 'kSy fp=ksa esa i'kq] ekuo 
vk—fr;k¡ rFkk leqnk; ds çrhd fpUg çkIr gq;s gSaA jk;x<+ fj;klr ,sfrgkfld n`f"V ls 
egRoiw.kZ gSA jk;x<+ fj;klr ds laLFkkid enu flag FksA bl fj;klr ds çeq[k 'kkld jktk 
pØ/kj flag gq;s vius laxhr o lkfgR; ds }kjk NÙkhlx<+ dk uke lEiw.kZ fo'o eas çlkj 
fd;kA ;g fj;klr viuh laLd`frd fojklr ds dkj.k orZeku esa NRrhlx<+ dh lkaLd`frd 
uxjh ds uke ls izfl) gSA vktknh ds igys jk;x<+ fj;klr esa ejkBksa o mlds ckn fczfV'k 
ljdkj dk vçR;{k 'kklu FkkA 1947 esa vktknh ds ckn fj;klrksa ds foyuhdj.k ds }kjk 
Hkkjr la?k esa 'kkfey fd;k x;kA ;g fj;klr igyk fj;klr Fkk tks e/;çns'k esa jk;x<+ 
ftys ds :i esa lfEefyr gqvkA 

 & laL—fr] fouyhdj.k] tehaunkjh A 
 
 

 jk;x<+ ds çkxsfrgkfld dky dh dksbZ tkudkjh miyC/k ugha gS] fQj Hkh ml bfrgkl 
ds fuekZ.k esa bl vapy dk Hkh ;ksxnku gSA jk;x<+ fj;klr 210&42’ esa 220& 33’ mÙkjh 
va{kk'k rFkk 820&25’ 830&53’ iwohZ ns'kka'k js[kkvksa ds e/; vofLFkr FkhA bl fjlk;r dh 
dqy yEckbZ mÙkj ls nf{k.k 56 ehy] pkSM+kbZ iwoZ ls if'pe 38 ehy Fkh ,oa bldk dqy 
{ks=Qy 1486 oxZ ehy Fkk A1 bl {ks= dh tula[;k yxHkx 2]18]860 FkhA ;g fj;klr mÙkj 
esa t'kiqj] mn;iqj o xkaxiqj fj;klr] nf{k.k esa lkjax<+ fj;klr] iwoZ ls xkaxiqj fj;klr o 
if'pe esa fcykliqj ftyk ls f?kjk gqvk gSA ekj o flf) pkSjk igkM+ mn;iqj o jk;x<+ 
fj;klr dks i`Fkd djrh gSA ;g fj;klr 3 ijxus igyk reukj esa pkoj <ky igkM+h if’pe 
ls iwoZ fn'kk dh vksj tkrh gS ] vkSj cqxMsxk] ySywaxk] tk=k] eqxMsxk tehankfj;ksa ds pkjksa vksj 
gS] mÙkj dh igkfM+;ak ?kus ou ls vkPNkfnr gS rFkk jsrhyh o iFkjhyh gSA nwljk cjx<+ o 
rhljk jk;x<+ ijxuk tks fj;klr ds nf{k.k Hkkx esa gS mitkÅ eSnku gSa tks ekaM unh }kjk 
vyx fd;s tkrs gSaA 2 ‘
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Abstract
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The article underscores the evolving nature of cyber threats and the imperative for a

dynamic approach to legislation and law enforcement. It emphasizes the importance of

continuous efforts in capacity building, training, and technological advancements while

acknowledging the rise of cryptocurrencies as a new challenge. The call for

comprehensive strategies, investment in cybersecurity infrastructure, and a culture of

cybersecurity awareness re�ect the article's overarching message of securing a resilient

and safe cyberspace for individuals and businesses.
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Abstract:  

Indian Secularism is an  important feature of Indian constitution which means giving 

equal importance to all religions i.e. <State is neutral in the matter of religion=1 and the state 

has no particular religion. Article 25 of the Indian Constitution guarantees religious freedom 

to all citizens. It is a fundamental right. Religion is a very sensitive matter in the world. 

Especially in India, crimes are committed on the basis of religion. There are many incidents 

of hate crime. Provision has been made to punish those who misuse the law. There is a need 

for dignity and personal security. All over the world people believe that India is a divine 

place, Indians also believe the same, but there are many flaws around us, we don't pay 

attention or ignore those flaws or mistakes. Truth be told, some religious crimes are taken 

lightly in India and admitting those crimes is a very informal thing nowadays. Violence in the 

name of religion is becoming a part of everyday activity. Repression of minorities and hate 

crimes are also on the rise in India. Technological advances are keeping us entertained in the 

21st century, but heinous cybercrimes are still happening. Most of the hate crimes on social 

media are based on girls, politics and religion. Today's youth has to develop into a physical 

human being. This paper focuses on acknowledging the flaws in religious law and crimes and 

bringing unity among the people and reforming them. 

Keywords: Crime against religion, Secularism and Right to Freedom of Religion. 

Introduction:  

The Supreme Court of India held that India is a secular state and there is no scope for 

hate crimes. Justice K.M. Joseph and Justice B.V. Nagaratna's bench said that when incidents 
                                                           
1  Durai, Hashika and Niranjana, K. and Niranjana, K., A Study on Religious Laws and Religious Crimes in India 
(August 26, 2019). Available at SSRN: https://ssrn.com/abstract=3442697 or  
http://dx.doi.org/10.2139/ssrn.3442697 
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ABSTRACT 

This research paper is based on my Ph.D research wherein I have dealt with the right to health of the BPL section. In 

twenty first century, the Right to Health has become a global issue particularly after the outbreak of COVID 19. In 

India also, the right to health has become a matter of utmost importance after the pandemic situation exposed the 

weakness of our public health system. In India, right to health is not expressly mentioned in the category of 

Fundamental Rights. It is a Fundamental Right by judicial pronouncement under Article 21 which deals with Right 

to Life. The State has introduced various policy measures to ensure Right to Health particularly to the BPL section 

of the society who are totally dependent on the health care facilities provided by the Government. But the data 

collected for the study reveals that lack of poor implementation of the existing laws, health schemes and insurances 

is a great challenge facing our public health system. In order to overcome these challenges the Government needs to 

take various steps including increase of budget for health for overall development of public health infrastructure 

including proper implementation of various health schemes and insurances as well as increasing their coverage to 

make right to health a reality for the BPL section.  

Key words: Right to Health, BPL, Fundamental Rights, implementation, medical facilities, Health schemes and 

insurances.  

INTRODUCTION 

The outbreak of the pandemic COVID-19 made right to health a burning issue which exposed the reality of our 

public health system. A very horrifying situation prevailed during the pandemic COVID 19 whereby innumerable 

people lost their life due to shortage of oxygen, hospital beds, ventilators and other essential medical amenities. 

Right to health is a matter of global concern and is given utmost priority in Sustainable Development Goal (SDG 

Goal No. 3, UNO).  

The Constitution of India aims at the establishment of a welfare state in India and in order to manifest this noble 

vision incorporates various fundamental rights for the welfare, progress and development of its citizens. BPL means 

the People Living Below Poverty Line and the Government has fixed certain criteria for identification of BPL in 

India. The BPL section of the society are totally dependent upon the health care services rendered by the 

Journal of Xi'an University of Architecture & Technology

Volume XV, Issue 7, 2023

ISSN No : 1006-7930

Page No: 146

ali06fiza@gmail.com
Typewritten text
180



9

UGC Journal No. (Old) 2138,
Peer-Reviewed Research Journal 
Impact Factor 4.875, ISSN 0975-4083
Vol.- 26, English Edition, Year-13, Oct. 2023- March 2024

Janmejaya Sona
Venudhar Routiya

Abstract- Manual scavenging, a dehumanizing practice entrenched in India's 
societal fabric, continues to persist despite legislative interventions and societal 
awareness. This research delves into the multifaceted dimensions of manual 
scavenging, exploring its historical context, socio-economic implications, and 
legal frameworks. Through a comprehensive review of existing literature and 
empirical studies, this paper examines the challenges faced by manual scavengers, 
including health hazards, social stigma, and economic vulnerability. Additionally, 
it investigates the efÞcacy of government policies and interventions aimed at 
eradicating manual scavenging and rehabilitating affected individuals. The 
Þndings underscore the urgent need for holistic approaches encompassing legal, 
social, economic, and technological aspects to address this entrenched social 
injustice. By shedding light on the grim reality of manual scavenging and 
proposing actionable recommendations, this research seeks to contribute to 
ongoing efforts towards social equity and human dignity.

Keywords- Manual Scavengers, Sanitation Workers, Social Stigma, Socio-
Economic Conditions, Legal Framework, Policy Interventions, Human Rights, 
Social Justice.

Introduction- Scavenger, a practice rooted in the hierarchical structure 
of Indian society, continues to cause suffering to thousands of people 
despite legal bans and public awareness campaigns. The resilience of 
hand-harvesting highlights the deep socio-economic inequalities and 
systemic injustices embedded in the Indian landscape. In this 
introduction, we provide an overview of the constitutional and legal 
framework governing manual picking, deÞning the term and reviewing 
the key provisions of the Manual Scavenging Prohibition and their 
Rehabilitation Act, 2013 (the 2013 Act) .1

Constitutional rights- The Constitution of India enshrines fundamental 
rights that guarantee equality, dignity and freedom from discrimination to all 
citizens. Article 14  ensures equality before the law, while Article 17 2

abolishes the practice of untouchability closely associated with manual 
collection. In addition, Article 21 protects the right to life and personal 
liberty, emphasizing the State's obligation to ensure the dignity and well-
being of every person. These constitutional provisions are the basis for 
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Land and Governance under Fifth Schedule: An Overview of the Law
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This paper analyzes the provisions of Fifth Schedule of the Indian Constitution dealing

with administration of Scheduled Areas.
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This paper examines the concept of Live-In Relationship, its various facets and it's
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ABSTRACT:  

This research paper provides a thorough examination of the policy's legal and 

constitutional aspects. The paper explores the rationale behind the "One Nation, One School" 

initiative, which aims to standardize educational standards across India to ensure equity and 

uniformity in schooling. 

The study investigates the constitutional framework, focusing on fundamental rights and 

directive principles related to education. It analyzes the roles and responsibilities of central and 

state governments in education governance and reviews judicial pronouncements concerning 

the right to education. Additionally, it examines key education-related legislation, including 

provisions on school infrastructure and curriculum standards. 

A comparative analysis with international education models is conducted to identify best 

practices. The paper also addresses challenges such as socio-economic disparities, cultural 

diversity, and regional autonomy, alongside the policy's potential controversies and political 

implications. 

Data analysis from surveys and statistical evaluations provides insights into the policy's 

effectiveness and feasibility. The findings suggest that while the policy has the potential to 

enhance educational equity, its successful implementation will depend on addressing local 

needs, ensuring adequate infrastructure, and engaging stakeholders effectively. 

KEYWORDS:One Nation, One School,Legal Framework,Constitutional Rights,Educational 

Equity 

INTRODUCTION: 

Background and Rationale 

The "One Nation, One School" policy is a significant initiative proposed to address the 

disparities in the Indian educational system by creating a unified framework for education 

across the country. The policy aims to standardize the educational experience by ensuring that 

all students, regardless of their geographical location, socio-economic status, or linguistic 

background, receive an equivalent quality of education. This initiative seeks to promote national 
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Marital Rape

Abstract
We now live in a world that is evolving with

every blink of our eyes. The world may be changing
but most beliefs are not. This paper touches the
depth of the most sensitive issue of women’s

development in the shadow of increasing violence
against women, especially ‘marital rape’. In view

of increasing crimes against women, there is a
continuous discussion about laws dealing with
crimes against women. The term ‘Marital rape’

means is without the consent of wife unwanted
sexual intercourse by her husband and is often
achieved by force, threat of force, or physical
violence. It violates the right to dignity of married
women and is a non-consensual act of sexual
perversion by a man on his wife where she is
physically, sexually and mentally abused. This
paper examines whether this right can be exercised
by force or whether the right to sexual intercourse
is dependent only on the wife’s consent. Social

practices and legal codes in India, mutually enforce
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Author
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the denial of women’s sexual agency and bodily integrity, which is central to women’s human rights.

Key Words
Women, Marital, Rape, Sex, Violence.

Introduction
Rape is rape. Marital rape is the most common and abhorrent form of male violence in Indian society,

it is hidden behind the curtain of mind but mutually accepted by social practices and legal codes in India.
Denying female sexual agency and her integrity, which is at the top of women’s human rights. Marital rape is

a violent act motivated by a husband’s desire to have control and power over his wife. It is a lack of sexual

self-determination. It is a man’s fantasy and a woman’s nightmare, all the hatred, contempt and oppression

towards women in our society concentrated into one violent act.

Rape is rape, be it marital rape but unfortunately the law does not consider marital rape as a crime.
Even if this happens, there is always a cloud of legal uncertainty over its punishment. The patriarchal system
governing Indian families has always treated women as mere objects of their husbands or guardians. Rape
was therefore considered theft of women and wrong against the husband or guardian. This dogma has influenced
our legislatures to deny the crime of spousal rape by shielding the marital rights of the husband and thereby
tacitly accepting that women are mere objects with no will of their own. The perception towards sexual
satisfaction of her husband has weakened women’s right to equality and justice.
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Free Legal Aid: Empowering the Powerless

Abstract
In a just society, access to legal representation

is a fundamental right, not a privilege reserved for
the wealthy. However, many individuals and
communities face significant barriers in accessing
legal assistance, perpetuating inequality and
injustice. Free legal aid programs aim to bridge this
gap by providing pro bono services to those in need.
This paper examines the critical role of free legal
aid in promoting access to justice, addressing the
legal aid gap, and empowering marginalized
communities. It explores the history and evolution
of free legal aid, its impact on social and economic
outcomes, and the challenges and opportunities in
delivering effective free legal aid services. The paper
argues that free legal aid is essential for creating a
more equitable society, promoting human rights, and
upholding the rule of law. By highlighting best
practices, innovative approaches, and policy
recommendations, this paper aims to inform and
inspire efforts to expand and strengthen free legal
aid services, ensuring that justice is accessible to
all.
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Introduction
A fundamental right! The Right to Legal Aid is an important matter component of access to justice,

enshrined in various international human rights instruments and national constitutions. It ensures that individuals,
particularly those who are indigent or vulnerable, have access to legal assistance and representation.

The key to democracy rests on the free enjoyment of rights. Most of the people living in rural areas are
illiterate and even more than that upon them by law. After six decades of our independence, many people
don’t know how to implement them under the in this land. Their legal needs always stand to become a crisis

made to provide the benefits to the undone vast. The task is based on the principles of constitutional ethics.

The Indian Constitution ensures certain fundamental rights to the people, because those are fundamental for
sustenance. Access to justice and free legal aid is a fundamental right coming within the right of personal
underprivileged. The concept of legal aid is not a new phenomenon for condition providing legal to the vast
segment of people became huge task.
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Victim Compensation Under Various Indian Laws: A Critical Study

Abstract
The victim compensation Scheme is a

Government-funded program designed to provide
financial assistance to victims of crime, helping
them recover from the physical, emotional, and
financial trauma inflicted upon them. This scheme
aims to promote justice, rehabilitation, and
reparation for victims, while also acknowledging
the state's responsibility towards its citizens. The
scheme typically covers expenses such as medical
treatment, counseling, and loss of income, among
others. By providing timely and adequate
compensation, the scheme seeks to alleviate the
suffering of victims and their families, facilitating
their reintegration into society. This abstract
provides an overview of the Victim Compensation
Scheme, highlighting its objectives, eligibility
criteria, benefits, and implementation mechanisms.
This paper highlights the various laws on Victim
compensation scheme.
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Introduction
Indian Judiciary pioneered the concept of victim compensation to ensure justice. Modern justice

emphasises providing relief to victims through compensation mechanisms. Since India’s Constitution was

formulated, laws and provisions for victim compensation have evolved. The rights of victims gained momentum
in the 1980s, following the UN’s Declaration of Basic Principles of Crime and Abuse of Power (1985). This

led to recognising victims as central to the criminal justice system, prompting efforts to improve their treatment1.

Compensating victims for damages is crucial for their reassurance and assistance, and is considered
an essential part of the 'Right to Life' under Article 21 of the Indian Constitution.2 To enforce this, Section
357A of the Code of Criminal Procedure (1973), now Section 396 of the Bharatiya Nyaya Suraksha Sanhita
(BNSS), mandates state-provided compensation for victims and their dependents injured due to crime.
Consequently, all Indian states have established Victim Compensation Schemes to provide fair compensation.3

The concept of restitution in Indian law originated during the British colonial era. The Code of Criminal
Procedure (1898), specifically Section 545(1)(b), empowered courts to order compensation to individuals
for losses or injuries caused by an offence, if the court deemed it substantial and recoverable through civil
courts.4
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ABSTRACT
The rapid advancement of digital

technologies worldwide has significantly
transformed criminal processes, with artificial
intelligence (AI) playing a pivotal role. Notably,
the US judicial system has embraced various
digital tools, while AI-driven legal start-ups have
demonstrated remarkable accuracy in predicting
court verdicts, underscoring the profound impact
of technology on the legal  landscape. AI in the
2015, Maharashtra Police pioneered the use of
Artificial Intelligence (AI) in India’s law

enforcement by introducing predictive policing
software to enhance crime control. Additionally,
the department acquired advanced Universal
Forensic Extraction Devices (UFED) from
renowned global brands to strengthen digital
forensic  capabilities and investigation. Such
devices can retrieve data, even deleted data, from
mobile phones, social networking sites, hard disks,
and various other devices. They can also recall
audio-visual data from drone and CCTV cameras.
The integration of Artificial Intelligence (AI)
technologies into the criminal justice system has
become a subject of increasing interest and debate.
This research paper examines the integration of
Artificial Intelligence (AI) in the criminal justice
system, highlighting its advantages, obstacles, and
moral implications. The study provides an in-depth
analysis of AI’s role in multiple stages of the justice

process, spanning police investigations, court
judgments, and correctional  services. Additionally,
it discusses the impact of AI on fairness,
transparency, accountability, and the protection of
individual rights within the criminal justice system.
KEY WORDS

Criminal Justice, Artificial Intelligence,
Justice System.
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ABSTRACT 

An infection that can occur in any part of the urinary system is known as a urinary tract infection (UTI). The urinary 

system comprises the bladder, urethra, ureters, and kidneys. The majority of infections affect the lower urinary 

system's bladder and urethra. This study presents a scientometric analysis of authorship patterns in Urinary Tract 

Infection (UTI) and Diabetes. The study focuses on Lotka's law to understand the productivity and impact of authors 

in the field. For this study, 1149 documents were retrieved from the Web of Science database from 2009 to 2023. 

The USA leads in publications on UTIs and diabetes among all countries. Among all authors, Kuku K has been the 

most productive author. K-S test reveals that the current data set does not support Lotka's law's applicability to 

research on urinary tract infections and diabetes.  The findings of the study suggest that there is a need for more 

research to be done to improve the understanding of the relationship between UTI and Diabetes. 

 

KEYWORDS: Urinary Tract Infection, Diabetes Mellitus, Lotka9s Law, Authorship pattern, Scientometric, 

Author productivity, Diabetes. 

 

INTRODUCTION 

A urinary tract infection (UTI) is an infection in any part of the urinary system. The urinary system includes the 

kidneys, ureters, bladder, and urethra. Most infections affect the lower urinary tract – the bladder and urethra. 

Women have a higher risk of developing a urinary tract infection than men. If an infection is limited to the bladder, 

it can be painful and annoying. However, if a urinary tract infection spreads to the kidneys, it can cause serious 

health problems. (Urinary Tract Infection (UTI) - Symptoms and Causes - Mayo Clinic, n.d.). Type 2 diabetes 

mellitus is a heterogeneous group of disorders characterized by variable degrees of insulin resistance, impaired 

insulin secretion, and increased glucose production. Patients with type 2 diabetes mellitus are at increased risk of 

infections, with the urinary tract being the most frequent infection site. The increased risk of UTI among diabetic 

patients, coupled with the increase in the incidence of type 2 diabetes mellitus worldwide in recent years, may 

impose a substantial burden on medical costs. (Nitzan et al., 2015). Due to several circumstances, the likelihood of 
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Abstract

Air pollution is a significant health risk factor are all over the worlds. Air pollution has a very 
bad effect on the respiratory system. The term scientometrics originated as Russian term for 
the application of quantitative methods of the history of science, which studies the quantitative 
aspects of science. This applied study was done using scientometric techniques and software. 
The Data collection was performed on June 2, 2023 from the Web of Science (WoS) database.
The search period was from 1991 to 2023. Data has been analyzed with the help of HistCite 
Software, chart & graphs have been made with the help of Microsoft Excel. In this study, the 
most productive authors, top journals, year wise distribution, and country-wise distribution of 
publication has been analyzed. The highest number of scientific output belongs to USA, China 
and UK followed by other countries which extensively had a lower rate of publication. Science 
of the Total Environment journal has been ranked first among the journals published the most 
articles i.e. 111 out of 2805 articles. The result shows law of scattering does 
not fit well when analyzing the collected data of research articles of air pollution on respiratory 
system.

Keywords: Scientometric analysis, Bradford Law, Air pollution, Respiratory system, 
Publication output. 

1. Introduction

Air pollution is a significant health risk factor in Europe, and all over the world. A global study 
of diseases risk factors. Approximately 7 million people in the world and 400.000 people in 
the European Union (EU) experience early death due to air pollution.(Unver)
Air pollution is a complex mixture of different gaseous and particulate components and can 
cause several health effects. Both long and short term exposure to air pollution can cause 
cardiovascular diseases, respiratory diseases (e.g. asthma, chronic obstructive pulmonary 
disease) and mortality.(Bergstra et al.)
Four adverse effects of air pollution on respiratory system that is Asthma,  COPD, lung cancer 
and respiratory infections all seem to be exacerbated due to exposure to a variety of 
environmental air pollutants with the greatest effects due to particulate matter (PM), ozone and 
nitrogen oxides, New publications reviewed reaffirm these findings.(Kurt Kar et al.)
Scientometrics

Since the development of scientometrics and bibliometric techniques they are proved to be the 
most dynamic tools to evaluate the productivity of universities, research institutes and 
individual researchers, as well as to map the growth of the research field. Scientometrics is a 
study of quantitative aspects of information in any form, not just records or bibliographies and 
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Awareness and use of KrishiKosh
(Institutional Repository of Indian

National Agricultural Research System)

by the Research Scholars of IGIC/,
Raipur: A Study

Received on 02.11.2023, Accepte d on 27 .12.2023

ABSTRACT

The objective of this study is to investigate the level of awareness, utilization, and

impact of the KrishiKosh lnstitutional Repository. lt is an online repository estab-

lished by the lndian Council of Agricultural Research (ICAR) to centralize agricultural

research outputs and knowledge from ICAR institutes and affiliated organizations.

The repositoiy provides access to agricultural research literature and resources for

researchers, academics, and professionals in the agricultural field. The study focused

on research scholars from lndtra Gandhi KrishiVishwavidyalya, Raipur, and employed

a questionnaire as the primary data collection tool. The results of the study revealed

that a significant proportion (96.80%) of research scholars are aware of KrishiKosh,

and the main source of their awareness is the university library and faculty/depart-

ment. The majority of scholars reported using KrishiKosh for their research purposes.

Additionally, the scholars expressed a need for more training programs and improved

infrastructure to enhance their reading experience'

Key Words; KrishiKosh, User Awareness. lnstitutional Repository, lndian National

Agricultural Research System. User Satisfaction, IGKV. ICAR.
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A Study on Use of Electronic Resources and Services by Users of Pt.
Sundarlal Sharma Library, PRSU Raipur, Chhattisgarh
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Abstract:

This paper aims to propagate the pivotal role of e-resources in the academic
environment, particularly focusing on the postgraduate students of the Science stream of Pt.
Ravishankar Shukla University, Raipur. A survey method was employed and a well-structured
questionnaire was designed for collecting the data from respondents. This study focused to f,rnd

out various aspects related to the use of e-resources by the target respondents i.e. awareness
level, purpose of using e-resources, time spent by the respondents, etc. This study will enhance
the infrastructure and basic requirement of e-resources in the library uplift the teaching and
learning environment in the university and offer an insight to policy makers and librarians for
better use of e-resources. as a result found that the Total219 (100%) respondent's use internet for
e- resources and other purposes. The highest 1 82 (83 . 1 1%) of respondents use email followe<i by
146 (66.67%) use e-books, e-journals 85 (38.81%), e-newspaper clippings 76 (34.70%), e-pg
pathshala 64 (29.22%), e-magazines 37 (16.89%), e-thesis 26 (11.87%), e-shodhganga
2l(9.59%), e-repositoryl3(5.94%),e-database 12(5.48%), and trowest 03(1.37%)by used is e-

shodhsindhu. and The majority of the 163 (74.43%) respondents are satisfied with the use of e-
resources,l2 (5.48%) are dissatisfied, 19 (8.68%) are very satisfied and25 (11.42%) respondents
don't know the satisfaction level.

Keywords: Electronic Resources, Services, PG Students, Science, Pt. Sundar lal Sharma
Library, PRSU Raipur.

Introduction

Developments in Information and Communication Technologies (ICT) have radically taken over
every sphere of activity in university libraries. Academic libraries owe it a key duty to keep pace
with technological advancement to cope with users' continual sophisticated information
requirements. Academic libraries in the 21st century may not function properly without the
existence ofeiectrohic resources. Over the years, technology has progressed
significantly,leading to the development of new techniques and standards that manage and
distribute content in various formats. As a result, librarians are increasingly embracing e-
resources in their collections to address users'e-resource needs. Information and Communication
Technology (ICT) based computers and the internet have brought about significant changes in
the operations of library institutions, necessitating adaptations in internal library processes and
user services. Traditional libraries are transitioning into digital and virtual libraries due to
advancements in technology and web development. Information technology has not only
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Abstract

The natural interactions between various bacteria, fungi, and other cellulolytic

microorganisms destroy lignocellulosic polymers. The efficacy of this process is determined

by the combined action of three main enzymes: endoglucanases, exo-glucanases, and β-

glucosidase. The enzyme attacks the polymeric structure's β-1,4-linkages during the

cellulose breakdown reaction. This mechanism is crucial for the environment as it recycles

cellulose in the biosphere. However, there are problems with enzymatic cellulose

breakdown, including complex cellulase structure, insufficient degradation efficacy, high

production costs, and post-translational alterations, many of which are closely related to

certain unidentified cellulase properties. These issues impede the practical use of cellulases.

A developing area of research is the application of this similar paradigm for industrial

objectives. Cellulase enzyme exhibits greater promise in many critical industries, including

biofuel manufacture, textile smoothing and finishing, paper and pulp manufacturing, and

farming. However, the study on cellulolytic enzymes must move forward in various

directions, including increasing the activity of cellulase as well as designing peptides to give

a d � b � a c d

b e
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Simple Summary: Circadian rhythms are internal changes that happen roughly over a 24-h period.

In patients with cancer, healthy circadian rhythms may become abnormal, and these changes have

been linked to more symptoms, poorer quality of life, and shorter survival. Circadian rhythms can be

observed in rest and during physical activity, and disorders of this rest–activity rhythm are common.

There are many ways to research and report rest–activity rhythms, and currently, there are no formal

criteria to diagnose the condition. This study aimed to provide recommendations on how to assess

and diagnose the condition.

Abstract: Purpose: Circadian rest–Activity Rhythm Disorders (CARDs) are common in patients with

cancer, particularly in advanced disease. CARDs are associated with increased symptom burden,

poorer quality of life, and shorter survival. Research and reporting practices lack standardization,

and formal diagnostic criteria do not exist. This electronic Delphi (e-Delphi) study aimed to formulate

international recommendations for the assessment and diagnosis of CARDs in patients with cancer.

Methods: An international e-Delphi was performed using an online platform (Welphi). Round 1

developed statements regarding circadian rest–activity rhythms, diagnostic criteria, and assessment

techniques. Rounds 2 and 3 involved participants rating their level of agreement with the statements

Cancers 2023, 15, 3784. https://doi.org/10.3390/cancers15153784 https://www.mdpi.com/journal/cancers
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Simple Summary: Circadian rhythms are internal changes that happen roughly over a 24-h period.

In patients with cancer, healthy circadian rhythms may become abnormal, and these changes have

been linked to more symptoms, poorer quality of life, and shorter survival. Circadian rhythms can be

observed in rest and during physical activity, and disorders of this rest–activity rhythm are common.

There are many ways to research and report rest–activity rhythms, and currently, there are no formal

criteria to diagnose the condition. This study aimed to provide recommendations on how to assess

and diagnose the condition.

Abstract: Purpose: Circadian rest–Activity Rhythm Disorders (CARDs) are common in patients with

cancer, particularly in advanced disease. CARDs are associated with increased symptom burden,

poorer quality of life, and shorter survival. Research and reporting practices lack standardization,

and formal diagnostic criteria do not exist. This electronic Delphi (e-Delphi) study aimed to formulate

international recommendations for the assessment and diagnosis of CARDs in patients with cancer.

Methods: An international e-Delphi was performed using an online platform (Welphi). Round 1

developed statements regarding circadian rest–activity rhythms, diagnostic criteria, and assessment

techniques. Rounds 2 and 3 involved participants rating their level of agreement with the statements
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Abstract

In the urban landscape of developing countries like India, three species, i.e., humans, cattle, and dogs coexist and 

interact regularly. In the current study, we evaluated the intra- and interspecific interactions with special reference to 

street cattle in an urban area. We conducted the study at ten different locations in Raipur City and observed different 

types of possible interactions. We found licking and butting as the most frequent positive and negative intraspecific 

interactions, respectively among individuals of the street cattle population. The frequency of neutral interaction among 

the three species is statistically significantly higher than either positive or negative interactions. The positive interac-

tion between cattle and dogs was more than the negative interaction. But, in the case of cattle-human interactions, 

the negative interaction was greater than the positive interaction. A statistically significant time-of-day variation was 

noticed in the licking, playing, mounting, pushing, and butting behavior under the intraspecific interaction category 

in the cattle. The negative interaction of cattle with dog and human, human towards cattle, positive interaction of dog 

towards cattle, and neutral interactions between cattle-dog and cattle-human also exhibited time-of-day variability. In 

conclusion, all three species coexist in the urban landscape with a markedly higher frequency of neutral interaction 

followed by negative interactions among them. For the welfare of all three species minimization of dumping of open 

garbage is recommended as one of the key strategies to overcome the cattle and dogs menace on the urban streets of 

India and elsewhere.

Keywords Street cattle · Dog · Human · Interaction · Urban landscape

Introduction

In Indian cities, two species of animals, i.e., cattle (Bos 

species) and dog (Canis species) coexist with the human 

(Homo species) population. The  20th Livestock Census 

(2019) revealed about 198.48 million cattle (cows, bulls, 

and calves) in India. Approximately 32.62% of the global 

population of livestock is present in India. This makes India 

a leading country for cattle populations, followed by Brazil 

and China (Cook 2023a). Cattle are one of the most impor-

tant resources and it has been playing a very essential role 

in human society since their domestication. Cattle are the 

major source of food security and revenue for developing 

and developed countries too (Coleman 2002; McDaniel et al. 

2014). Cattle represent the most valuable property and pro-

vide meat, dairy products, clothing, animal traction, etc. In 

India, cattle are significant not only from an economic point 

of view but also from a socio-cultural perspective and they 

are worshiped as <mothers.=
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ABSTRACT

Temperature in!uences the survival, growth, and development of insects including the antlion. 
In the present study, we examined the 24-h rhythm in the pit-building behavior of the antlion 
larvae at three di-erent temperature conditions, high (37°C), low (17°C), and room temperature 
(Control: 25.9 ± 0.2°C). We recorded pit-building activities by monitoring two variables: the Time 
Lag for the Initiation of Pit Reconstruction (TLIPR) after the demolition of the pit, and the Total 
Time for Pit Construction (TTPC). We monitored TLIPR and TTPC at four di-erent time points with 
equidistant intervals (i.e. 08:00–10:00 h, 14:00–16:00 h, 20:00–22:00 h, and 02:00–04:00 h) 
each day over three consecutive days. We employed single Cosinor rhythmometry to evaluate 
the characteristics of 24-h rhythm in TLIPR and TTPC. We used one-way ANOVA to ?nd out the 
e-ects of the temperature on TLIPR and TTPC. We detected a statistically signi?cant 24-h rhythm 
in TLIPR at the group level, irrespective of the temperature conditions. 24-h rhythm in TTPC was 
abolished at high and low temperatures. Temperature signi?cantly a-ected TLIPR and TTPC in 
general. It also signi?cantly a-ected the mesor of the rhythms in both variables as well as the 
amplitude of TTPC. Finally, we noted that although high and low temperatures a-ected the pit- 
building behavior in general, the thermal conditions did not lead to a complete cessation of pit- 
building activities. The 24-h rhythmic pattern associated with TTPC is more susceptible to the 
e-ects of thermal regimes (17°C or 37°C) unlike that associated with TLIPR.
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Introduction

Organisms modulate their behavioral and physiological 

responses to changes in the environment. Temperature 

is an abiotic element that has a significant impact on the 

cellular, physiological, and behavioral functions of 

organisms (Arnett and Gotelli 1999). The effects of 

temperature are more conspicuous among ectotherms, 

and the effects are manifested at all levels of biological 

organization. Temperature affects the survival, develop-

ment, and day-to-day behavioral activities of insects 

(Klokocovnik et al. 2016), including growth, diapause, 

metamorphosis, and body size of antlions (Arnett and 

Gotelli 1999; Miler et al. 2020).

Most species of antlion, including M. tenuipennis, are 

sit-and-wait predators known to construct cone-shaped 

sand traps to catch tiny invertebrates (Jingu and 

Hayashi 2018). It has been reported that in the antlion, 

behaviors, namely predation, feeding, sand tossing fre-

quency during pit building, and pit size increase at 

higher temperatures (Klokocovnik et al. 2016). Antlion 

larvae are highly active in pit construction at higher 

temperatures as compared to lower temperatures 

(Arnett and Gotelli 2001; Marsh 1987).

Many species of antlion larvae, such as 

M. immaculatus, M. hyalinus, and E. nostras prefer 

shaded microhabitat (Arnett and Gotelli 2001; Green  

1955; Haub 1942; Heinrich and Heinrich 1984; Klein  

1982; Klokocovnik et al. 2016; Rotkopf et al. 2012). 

About 90% of the species avoid open sand surfaces and 

prefer shady areas to build their pits (Gepp and Hölzel  

1989). These species, namely M. immaculatus, 

M. hyalinus, and E. nostras may have lower thermal 

tolerance capabilities than those species that build their 

pits in sun-exposed open areas (Antol et al. 2018). These 

species are specialists concerning thermal tolerance cap-

ability. It has been demonstrated that larvae escape from 

high temperatures by exhibiting a variety of behavioral 

responses, such as migration to the underground or the 

cooler part of their habitats (Heinrich and Heinrich 1984; 

Marsh 1987). Alcalay et al. (2014) reported that antlion 

species relocate to comfortable habitats to avoid harsh 

temperature conditions.
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ABSTRACT

Chronic obstructive pulmonary disease (COPD) patients often experience reduced physical activity, 
sleep disturbances, and cognitive impairment. However, reports on measurement of rest-activity 
rhythm and sleep-wake behavior and their impact on cognitive functions in COPD patients are 
limited. This study aimed to objectively measure circadian rhythms (rest-activity and ambient 
illuminance) and sleep behaviors in clinically stable COPD patients and their relationship with 
cognitive functions. The study involved 65 male COPD patients and 50 age-matched controls, 
monitored over 3–7 days using actigraphy. Cognitive status was assessed using the Montreal 
Cognitive Assessment (MoCA) followed by short interbal time estimation via time production and 
reproduction with reaction time measurement using TimeProd software. Findings indicated sig-
ni7cant disruptions in circadian rhythms in COPD patients, characterized by lower mesor, ampli-
tude, and autocorrelation coe9cients compared to controls. Patients also reported poorer sleep 
quality and higher sleep fragmentation, with 85.7% displaying cognitive impairment. Notably, 
longer time estimations, increased variability in task performance, and slower reaction times 
suggested cognitive deterioration. Positive correlations emerged between rhythm parameters 
(amplitude and circadian quotient) and cognitive performance metrics. This highlights the rele-
vance of circadian and sleep disturbances in COPD, suggesting that addressing these rhythms 
could help mitigate cognitive decline, potentially through chronotherapeutic strategies.
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Introduction

Circadian rhythm, a periodic oscillation of around 

24 h in biological processes, is ubiquitous and inherent 

phenomenon in living organisms. In humans, an array 

of processes including biochemical (e.g. melatonin, cor-

tisol secretion), physiological (e.g. body temperature, 

blood pressure), and behavioral (e.g. rest-activity, sleep- 

wake cycle) have been found to exhibit marked circa-

dian variations. Circadian disruption in biological vari-

ables has been associated with poor health or disease 

conditions (Sinha et al. 2021). Sleep is indispensable in 

humans for sound health, better cognitive performance 

and physical, psychological, and emotional wellbeing. 

Sleep-wake pattern and rest-activity rhythm are consid-

ered to be the simplest way to evaluate circadian mis-

alignment. In this context, actigraphy has been 

extensively used as a tool to approximate sleep and 

activity levels, with rest-activity rhythm as one of the 

circadian markers (Ancoli-Israel et al. 2003; Brito and 

Thosar 2023). However, dim light melatonin onset 

(DLMO) is regarded as a robust marker for assessing 

the human circadian phase (Lewy 1999).

Chronic obstructive pulmonary disease (COPD), 

a chronic and progressive lung disease, characterized 

by chronic bronchitis, emphysema, difficulty in breath-

ing, air flow limitation with wheezing, is the third most 

dreaded disease in terms of mortality (World Health 

Organization 2023). Among other conditions, patients 

suffering from COPD also frequently report night-time 

symptoms with nocturnal sleep disturbances and poor 

sleep quality (Nunes et al. 2013; Spina et al. 2017). This 

puts them in the highly vulnerable group for circadian 

rhythm disturbances, as sleep disturbances are asso-

ciated with circadian rhythm impairment with a risk 

of adverse health outcomes and chronic diseases (Brito 

and Thosar 2023). However, very few reports have 

demonstrated circadian rhythm deterioration in ambu-

latory COPD patients evaluated through rest-activity 
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Abstract

Annual variations in animal’s physiological functions are an essential strategy to deal with
seasonal challenges which also vary according to the time of year. Information regarding
annual adaptations in the immune-competence to cope with seasonal stressors in
reptiles is scarce. The present research plan was designed to analyze the presence of
circannual immune rhythms in defense responses of the leucocytes in an ophidian, Natrix
piscator. Peripheral blood leucocytes were obtained, counted, and superoxide anion
production, neutrophil phagocytosis, and nitrite release were tested to assess the innate
immune functions. Peripheral blood lymphocytes were separated by centrifugation
(utilizing density gradient) and the cell proliferation was measured. The Cosinor
rhythmometry disclosed the presence of significant annual rhythms in the number of
leucocytes, superoxide anion production, nitric oxide production, and proliferation of
stimulated lymphocytes. The authors found that respiratory burst activity and
proliferative responses of lymphocytes were crucial immune responses that showed the
annual rhythm. It was summarized that the immune function of the N. piscator is a labile
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Abstract  

Pit-building behavior in antlion larvae is a unique trait that ensures survival, growth, and 

metamorphosis. In the present study, we examined the 24-hour rhythm in the pit-building behavior 

of 16 antlion larvae collected from the PRSU campus, Raipur. We kept each larva individually in 

a plastic drinking cup in the laboratory. We observed the pit-building behavior of antlion larvae 

by monitoring two variables, i.e., the time lag for the initiation of pit reconstruction (TLIPR) and 

total time for pit construction (TTPC) after its demolition over three consecutive days, at four time 

points each day. We employed single Cosinor Rhythmometry to compute the characteristics of 24-

hour rhythm in TLIPR and TTPC. We found a statistically significant 24-hour rhythm in both 

variables. We found the peaks of TLIPR between 14.32 h and 17.15 h, irrespective of days. Further, 

the factor 'time of the day' produced a statistically significant effect on the TLIPR and the 

maximum and minimum values were found at 14.00 h and 02.00 h, respectively. This implies that 

antlion larvae took time during the afternoon to initiate pit construction. This phenomenon was 

reversed during nighttime. TTPC exhibited a statistically significant 24-hour rhythm on day 3 and 

at the group level. We concluded that antlion larvae exhibit a 24-hour rhythm in pit-building 

behavior and are nocturnal as they initiate pit construction quickly at night.  

Keywords: antlion larvae, pit-building behavior, 24-hour rhythm, time of the day, time lag for 

initiation of pit reconstruction, total time for pit construction  
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ABSTRACT: 

There are many factors that can be used to describe the growth outline of the plant. 

Qualitative and quantitative estimation of phyto-chemical composition of the plant’s  can 
directly reflects the growth pattern. These may also reflects the nutraceutical values of the 

plant for human consumption. Selected plant species are leafy vegetables and popular among 

the people of central India. Cultivation of selected plant’s species is carried out in two 
different ways. Traditional method of plant cultivation includes soil based cultivation and 

other is hydroponic technique. In hydroponics, there is no need of soil, liquid media remains 

in direct contact with the seed and root of the plant. Hydroponically grown S. oleracea L 

(1.447 mg/g) was recorded with highest amount of chlorophyll, followed by M. arvensis 

(1.338 mg/g), C. sativum (1.162 mg/g), T. F. graceum L. (1.097 mg/g), C. olitorius L. (1.060 

mg/g), A. viridis (0.917 mg/g) and C. arietinum (0.643 mg/g). On the other hand total 

chlorophyll content in soil cultivated plants was found highest in M. arvensis (1.206) 

followed by S. oleracea L. (1.085), C. sativum (1.046 mg/g), T. F. graceum L. (0.906) ,C 

olitorius L. (0.859 mg/g), C. arietinum (836 mg/g) and A.viridis (0.794). This study may 

reveal the compatibility and acceptance of hydroponics for plant cultivation. Chlorophyll 

content was consistently high in most of the experimental plants cultivated in hydroponic 

system as compared to soil cultivated plants. 

Keyword: Phyto-chemical, neutraceutical, hydroponics, total chrolophyll, protein content, 

carbohydrate, recognize, suitable.   

INTRODUCTION: 

Plant is composed of various type of light capturing pigment like chrolophyll, carotenoid and 

much other type of pigments. Chlorophyll is an important fraction of photosynthetic 

machinery. Amount of chlorophyll directly represent the number of chloroplast in plant cell. 

Richness in chlorophyll molecules is responsible for capturing sunlight and conversion into 

sugar compound. Hence, optimum rate of production of sugar inside plant cell mainly 

depends upon amount chlorophyll molecule. If optimum sugar is produced and stored by 

plant then this will result imitate optimum growth of plant too. It means chlorophyll is an 

important tool which is directly associated with growth of the plant. Chlorophyll is found in 
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ABSTRACT: In this study we are aiming to analyze the effect of change in plant cultivation technique 

associated with plant growth. Not only morphologically many anatomical and estimation of many phyto-

chemicals can be considered to analyze the effect of plant cultivation technique. Seven leafy vegetable plant 

species were selected i.e. Amaranthus viridis, Trigonella foenum graceum L., Chorchorus olitorius L., 

Coriandrum sativum, Mentha arvensis, Cicer arietinum, Spinacia oleracea L. for cultivating under 

hydroponic system and in soil. Estimation of amount of protein, carbohydrate and moisture content were 

aimed to determine the effect on growth of the plant in hydroponics and soil cultivation technique. 

Hydroponically cultivated leafy plants was found rich in protein except C. olitorius (3.6 mg/g) and T.F. 

graceum L. (3.7 mg/g)  as compared to soil cultivated plant C. olitorius (4.9 mg/g)  and T.F. graceum L. (4.4 

mg/g). Similarly, carbohydrate content was also consistently high in hydroponically cultivated leafy plants 

except one species of S. oleracea L. (3.9 mg/g) and it was found as 4.11 mg/g in soil cultivated leafy plant. 

Somehow growth rate was high in hydroponics under optimum condition. Some important factors in 

lifecycle of the plant like flowering and fruiting are still to be achieved. 

Keywords: Plant cultivation, phyto-chemicals, hydroponics, soil cultivation, protein, carbohydrate, moisture, 

optimum. 

 

INTRODUCTION 

Food is consumed by all living organism to obtain 

nutritional support, necessary for their growth and 

survival. A big part of food resources are obtained from 

the plant by the humans like many other higher animals. 

Plant consumes energy from sunlight and prepares food 

for own benefits. Plant uses their stored food material 

for maintaining their own health and metabolic 

activities including giving rise to fruits and flower. 

Food is stored by the plants in form of protein and 

carbohydrates are also used by other higher organisms 

called consumers like human beings and animals 

belong to category of herbivores and omnivores too. 

Now the important thing is that the neutraceutical value 

of the food. If food is rich in various type of nutrients 

and minerals. It will directly reflect to the good health 

of the organisms who is consuming it as a source of 

nutrition. Leafy vegetables are one of an important part 

of nutrition for the people who live in Asia, especially 

in south Asian country like India. Varieties of leafy 

vegetables are found and listed in edible resources 

under Indian Territory. Some of them are cultivated by 

farmers and local cultivators. Some are also available 

seasonally and are of wild type. Some of the popular 

leafy vegetables in central India are Oxalis corniculata, 

Cordia myxa Roxb., Cicer arietinum, Cassia tora, 

Amaranthus viridis L., Chorchorus olitorius, Leucas 

cephalotes,  Amaranthus gangaticus L., Amaranthus 

tricolor L., Trigonella foenum graceum L., Spinacea 

oleracea L., Spinacea glabra L., Basella rubra L., 

Brassica compestris L., Coriandrum savtivum, Mentha 

arvensis, Allium cepa, Merremia emarginata Burm f., 

Moringa pterygosperma Lam., Ipomoea batatas Lam., 

Ipomoea aquatic Frosk etc. These are only few 

examples as the climate and region of the Asiatic region 

changes, plant diversity also varies significantly 

(Chauhan et al., 2014; Dhandore and Chandrakar 2021; 

Misra and Misra 2014; Sharma and Pandit 2022).  

Almost all kind of leafy vegetables species are well 

known for their nutritional values obtained by 

analyzing various kinds of fibers, vitamins, minerals, 

protein content, carbohydrate, lipid, and total moisture 

(Kumar et al., 2020). Hence, reason behind the 
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ABSTRACT

A unified payment system has become the need of the hour in India. The inclination of the consumer

after demonetization and government promotion of virtual payment systems to cater to the needs of the

scarcity of real money supply in the markets has increased manifold. The global digital payment market

is expected to grow at a compound annual growth rate of 19.2% from 2016 to 2022 by reaching 168.6

billion US dollars, based on the report issued by Allied Market Research (Allied Market Research, 2017).

This demonstrates the increasing popularity and acceptance of digital payment methods worldwide. The

National Payment Corporation of India serves as an umbrella Organisation responsible for functioning

retail payment system and settlement systems within the country. The Unified Payment Interface (UPI),
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Abstract 

Environmental impact assessment is the need of the hour as it plays a pivotal 
role in promoting environmental sustainability and biological balance. This 
study demands a robust modelling framework to address diverse factors 
associated with agricultural activities and their complex relation patterns 
influencing sustainable development. This research work applies the Fuzzy 
Cognitive Mapping approach to make intensive studies on the factors 
subjected to the domains of agriculture, biological scaling, and environmental 
sustainability. Fuzzy logic and the cognitive mapping technique are 
competent in handling both the uncertainty and non-linearity in interrelation 
impacts between the factors of the study. The model developed in this work 
considers critical environmental factors derived from various input data 
sources. The modelling results demonstrate the efficacy of Fuzzy Cognitive 
Mapping in making environmental impact assessments of agricultural 
practices considering the factors of biological scaling. The insights from this 
research will facilitate agriculturalists and policymakers to enhance 
agricultural productivity by mitigating the environmental impacts and paving 
the way for sustainable development. 

Keywords: Fuzzy Cognitive Maps (FCM), Environmental Impact 

Assessment (EIA), Sustainable Development, Agriculture.  
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Abstract

The purpose of this paper is to propose an algorithm for solving the proximal split feasibility

problems and �xed point problems in Hilbert spaces. The algorithm is motivated by the

inertial method and the split proximal algorithm with a self-adaptive stepsize such that their

implementation does not need any prior information about the operator norm. We also apply

our main result to the split variational inclusion problem and split equilibrium problem.
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Abstract

In this paper, we define the notion of $(F-H)_G$- contraction and utilize the same to obtain fixed point
results in the setting of metric spaces equipped with a graph. Our results generalizes many known
fixed point results in literature. As an application, we investigate the existence and uniqueness of a
solution of integral equation. Finally, some suitable examples are given to validate our claim.
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Abstract

In this paper, we considered Thakur et al. (J Inequal Appl 2014(328):15, 2014.

https://doi.org/10.1186/1029-242X-2014-328) iterative process associated with three

different mappings in the setting of Banach space. Using this iteration process, we

approximate the common best proximity point for three different mappings that are

together pairs of proximally mean nonexpansive mappings. We support our main result by a
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ABSTRACT: In the present study, some potential anti-proliferative compounds: isoindoline-1,3-
dione derivatives A1-A11 have been synthesized from various Schiff bases (aromatic amines) 1-
11. The newly synthesized compounds were optimized by Thin layer chromatography and various 
physical parameters were as their structural assignments were based on elemental (C, H, N) and 
Spectral (IR, 1H-NMR, Mass) analysis. Then, these compounds were screened for the anti-
proliferative activity against various bacterial and fungal strains. The result of anti-proliferative 
screening has shown that iso-indoline-1,3-dione derivatives (A1-A11) possessed prominent anti-
proliferative profile. The compound A10 and A11 possessed mild against MDA-MB-231 (Human 
Breast Cancer Cell) and A11 and A1 showed antiproliferative activity against MCF-7 (Human 
Breast Cancer Cell) as compared to the other synthesized compounds showed most efficient and 
potent anti-proliferative activity with reference to the standard drug, Adriamycin (Doxorubicin). 
KEYWORDS: Anti-proliferative activity, isoindoline-1,3-dione, SRB assay, MCF-7, MDA-MB-
468, Phthalimide, etc. 
 
Introduction 
The advent of multidrug resistance in different infections has increased the urgent necessity for 
novel medicines. Anti-cancer medications face a significant challenge in combating pathogen 
resistance, which calls for ongoing research to investigate new types of anti-proliferative agents.[1] 
Literature survey also reveals that isoindoline-1,3-dione and its derivatives were synthesized as 
anti-convulsant,[2] anti-inflammatory,[3] anti-microbial,[4] anti-tuberculosis,[5] anti-viral,[6] 
anti-proliferative,[7] anti-glycemia,[8] anti-HIV [9] etc. It has also been observed that the 
derivative of Schiff base [10-17] have been found to exhibit promising anti-proliferative activity. 
In view of these observations, it was thought worthwhile that to synthesize the newer derivatives 
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Abstract

Rheumatoid arthritis (RA) is a chronic symmetrical systemic disorder that not only affects joints but
also other organs such as heart, lungs, kidney, and liver. Approximately there is 0.5%-1% of the total
population affected by RA. RA pathogenesis still remains unclear due to which its appropriate
treatment is a challenge. Further, multitudes of factors have been reported to affect its progression i.e.
genetic factor, environmental factor, immune factor, and oxidative factor. Therapeutic approaches
available for the treatment of RA include NSAIDs, DMARDs, enzymatic, hormonal, and gene therapies.
But most of them provide the symptomatic relief without treating the core of the disease. This makes
it obligatory to explore and reach the molecular targets for cure and long-term relief from RA. Herein,
we attempt to provide extensive overlay of the new targets for RA treatment such as signaling
pathways, proteins, and receptors affecting the progression of the disease and its severity. Precise
modification in these targets such as suppressing the notch signaling pathway, SIRT 3 protein,
Sphingosine-1-phosphate receptor and stimulating the neuronal signals particularly efferent vagus
nerve and SIRT 1 protein may offer long term relief and potentially diminish the chronicity. To target
or alter the novel molecules and signaling pathway a specific delivery system is required such as
liposome, nanoparticles and micelles and many more. Present review paper discusses in detail about
novel targets and delivery systems for treating RA.
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Abstract

Ocular cancer refers to a cancerous growth in any part of the eye. Ocular cancer primarily
manifests as one of four types: Uveal melanoma, conjunctival melanoma, retinoblastoma, or
ocular surface squamous neoplasia. It can arise in three key areas of the eye: The orbit, the
adnexal structure and the eyeball. In cancer, oncogenes are activated from proto‑oncogenes. An
oncogene is a malfunctioning gene in a cell caused by mutation or gene fusion (a
proto‑oncogene) or overexpression. There are certain specific oncogenes implicated in ocular
cancer, such as the retinoblastoma (Rb) gene, guanine nucleotide binding protein alpha 11
(GNA11), G protein subunit alpha Q (GNAQ) and tumor protein 53. Of note, >90% of instances
of uveal melanoma are caused by activating mutations in GNA11 and GNAQ. Oncogene
activation occurs through several mechanisms involving genetic, epigenetic and environmental
variables. Biomarkers trigger the activation of this type of oncogene. A biomarker is a
quantifiable trait or indicator that can be used to test or measure biological functioning, disease
states, or therapeutic responses. Certain target therapies (such as radiation therapy, gene therapy,
surgery, combination therapy, and immunotherapy) are used in cancer treatment.  The present
review aimed to provide a more thorough understanding of the involvement of oncogenes in
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Abstract

A simple, rapid, and sensitive high performance thin layer chromatographic method has been developed for
the quantification of clopidogrel in simulated biofluids and pharmaceutical dosage form and validated
according to standard guidelines. The separation of clopidogrel bisulphate was achieved using aluminium-
backed layer of silica gel 60 F254. The toluene: acetonitrile: methanol: acetone (5.5:3:1:0.5 v/v/v/v) as the
mobile phase used. Densitometric analysis was carried out in the absorbance mode at 230 nm. The system
was found to give compact spots for clopidogrel bisulphate (Rf value of 0.81). Sample preparation of drug
from simulated biofluids was carried out with 0.45 µm nylon syringe filter. The limit of detection was 7.36
ng/band and limit of quantification was 22.89 ng/band. The linear regression analysis data for the calibration
plots showed good linear relationship with r 2 = 0.9996 in the concentration range 25-250 ng per spot for
both standard solutions and spiked simulated biofluids. The intra-day and inter-days precision (RSDs) was less
than 2 % and the accuracy was more than 99%. The method could be applied for the estimation of clopidogrel
bisulphate in simulated biofluids as well as to pharmaceutical dosage forms.
Abbreviations – Clopidogrel bisulphate (CLB), Simulated biofluids (SBFs)
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ABSTRACT:

The medicinal potential of phytoconstituents obtained from plants is widely recognized. Whole-plant

extracts or isolated phytoconstituents have been shown through experiments to exhibit a variety of

medicinal potentials, including antibacterial, neurologically protective, liver-protective properties, an

antioxidant and skin-protective properties. Although these phytoconstituents offer potential therapeutic

effects, their usage is restricted due to inadequate bioavailability, persistence in physiological �uids, and

authenticity problems. These remain unresolved issues that impact the use of these priceless traditional

herbal remedies in the ef�cient management and treatment of a range of medical ailments.

Phytoconstituents’ loading in phospholipid-based vesicular systems may be a way to tackle these

challenging issues. The goal of this review is to summarize phyto-phospholipid vesicles and some of their

relevant uses in drug delivery systems, as well as to emphasize the relationship between properties and

applications, as well as the effect of phospholipid species on drug delivery ef�ciency. Based on the �ndings

of various research investigations, this literature review attempts to investigate why Phyto-phospholipid

vesicles are considered as the best nanotechnology in delivery systems for drugs. Optimal absorption and

utilization of nutraceuticals and herbal medications can be enhanced by the process of Phyto phospholipid

complexation.

(https://badge.dimensions.ai/details/doi/10.52228/JRUB.2024-37-2-8?domain=https://jru-b.com)
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Abstract
Introduction

Fluconazole, a prominent triazole antifungal medication, is utilized to manage a broad range of
Candida infections. It has been approved by the FDA for various systemic and superficial fungal
conditions, including vaginal, oropharyngeal, and esophageal candidiasis. The effectiveness of
fluconazole can be significantly improved through innovative drug delivery systems.

Objectives

The main objective of this study is to develop and characterize a liposomal fluconazole transdermal
patch aimed at enhancing drug delivery. This involves improving systemic absorption, reducing
gastrointestinal side effects, and preventing metabolic degradation.

Methods
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Abstract

Sulfasalazine needs frequent daily dosing and the administration of numerous tablets per day pose

challenges to patient compliance, contributing to increased adverse eûects and diþculties in disease

control. These inconveniences result in less eûective treatment for arthritis associated with inýammatory

bowel disease i.e. ulcerative colitis etc. To improve drug bioavailability, a delayed-release mechanism

that releases the drug at the colon is necessary. To develop and optimize colon-targeted controlled

release bilayer tablets coated with pH-dependent polymers. The bilayer tablets containing the immediate

release part and sustained release part were developed. The tablets were coated with enteric-coated

with Eudragit® S-100 and �-100 to achieve release in the colon. Granule properties and tablets were

evaluated. The physicochemical parameters of the tablets were evaluated including, stability study, and

drug release in 0.1 N HCl (pH 1.2), pH 6.8 phosphate buûer, pH 7.4 phosphate buûer for 2, 1, and up to 24 h

respectively. Radiographic imaging and in vivo pharmacokinetic studies were also done in Rabbits. The

bilayer tablets containing immediate and sustained release were successfully developed for the colon

targeting. The granule properties were found within the acceptable range indicating good ýow

properties. The physicochemical properties of the tablets were also found acceptable. The tablets did not

show release in 0.1 N HCl and 6.8 phosphate buûer but drug release was found under control in the 7.4

pH buûer. Sulfasalazine coated bilayer tablets were found stable and no signiücant changes were

observed in the stability studies. Based on the X-ray studies, the formulated tablet remained discernible
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Abstract

A diabetic wound is one of the most devastating difficulties associated with diabetes and leads to

signiücant death and morbidity. Hence, the aim was to make Doxycycline-loaded chitosan nanoparticles

(DOX-CNPs) using ionic gelation with a cross-linking technique. In the Box-Behnken design, the DOX-

CNPs were optimized by considering the eûects of the following 3 variables independently, namely

chitosan, sodium tripolyphosphate in volume ratio, strength of chitosan and sodium tripolyphosphate,

among several response variables related to nanoparticle properties. The Fourier transform infrared,

transmission electron microscopy, diûerential scanning calorimeter, X-ray diûraction, particle size,

entrapment efficiency, and drug release in-vitro were used to characterized the nanoparticles.

Additionally, DPPH scavenging activity and activity against Escherichia coli and Staphylococcus aureus

bacteria and in vivo characterization were carried out to optimize DOX-CNPs. Then eûective delivery of

DOX-CNPs is incorporated in chitosan hydrogel for diabetic wounds. The ündings of this study indicate

that DOX-CNPs exhibit free radical scavenging properties, demonstrate signiücant antibacterial activity,

and enhance cell viability and migration in an in vitro wound healing assay using the L929 übroblast cell

line, and in vivo demonstrate increased blood vessels, collagen deposition epithelization. Chitosan could

be used as a drug carrier in a DOX-chitosan-NP system to help develop procedures that can be used in

the lab and to treat diabetic wounds.
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Abstract

Liver diseases pose a signi�cant global health concern, particularly prevalent in developing nations, often induced by chemical exposure and high

drug doses. Hepatic toxicity not only affects liver function but also extends to adjacent tissues, leading to diminished overall body function and

necessitating effective treatment strategies. Despite modern medical advancements, stimulating liver function, protecting against damage, and

promoting cell regeneration remain challenging tasks. Novel Drug Delivery Systems (NDDS), notably nanoemulsions, present promising avenues for

addressing hepatic disorders. Nanoemulsions, characterized by biphasic dispersions of immiscible liquids stabilized by surfactants, possess unique

drug-loading capabilities and viscoelastic properties that render them ideal candidates for liver-related conditions. However, their development,

manufacturing, and manipulation for hepatic disorders are constrained by the partial applicability of conventional emulsion principles. This

comprehensive review delves into various aspects of liver function, disease types, nanoemulsions, associated limitations and challenges, ongoing

clinical trials, patents, and their inherent advantages. By shedding light on recent advancements in Nanoemulsion for hepatoprotective activity

management, the review aims to illuminate the potential of tailored drug delivery systems in revolutionizing hepatic disease management. Exploring

Nanoemulsion for hepatoprotective activity management signi�es a crucial step toward offering targeted and e�cient treatment modalities for liver

diseases. Harnessing the unique capabilities of nanoemulsions could lead to signi�cant improvements in patient outcomes and quality of life,

thereby addressing the pressing global health concern posed by hepatic disorders.
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Abstract

In recent years, the prevalence of diabetic wounds has significantly increased, posing a

substantial medical challenge due to their propensity for infection and delayed healing.

These wounds not only increase mortality rates but also lead to amputations and severe

mobility issues. To address this, advancements in bioactive molecules such as genes, growth

factors, proteins, peptides, stem cells, and exosomes into targeted gene therapies have

emerged as a preferred strategy among researchers. Additionally, the integration of

photothermal therapy (PTT), nucleic acid, and gene therapy, along with 3D printing

technology and the layer-by-layer (LBL) self-assembly approach, shows promise in diabetic

wound treatment. Effective delivery of small interfering RNA (siRNA) relies on gene vectors.

This review provides an in-depth exploration of the pathophysiological characteristics

observed in diabetic wounds, encompassing diminished angiogenesis, heightened levels of

reactive oxygen species, and impaired immune function. It further examines advancements

in nucleic acid delivery, targeted gene therapy, advanced drug delivery systems, layer-by-

layer (LBL) techniques, negative pressure wound therapy (NPWT), 3D printing, hyperbaric

oxygen therapy, and ongoing clinical trials. Through the integration of recent research
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Abstract

Diabetic wounds present a significant global health challenge exacerbated by chronic

hyperglycemia-induced oxidative stress, impeding the natural healing process. Despite

various treatment strategies, diabetic foot ulceration lacks standardized therapy. Ferulic acid

(FA), known for its potent antidiabetic and antioxidant properties, holds promise for

diabetic wound management. However, oral administration of FA faces limitations due to

rapid oxidation, stability issues, and low bioavailability. The topical application of FA-loaded

chitosan nanoparticles (FA-CSNPs) has emerged as a promising approach to overcome these

challenges. Here, we report the development of a sustained-release formulation of FA-

CSNPs within a hydrogel matrix composed of Chitosan and gelatin. The FA-CSNPs were

synthesized using the ionic gelation method andoptimized through a Central Composite

Design (CCD) approach. Characterization of the optimized nanoparticles revealed spherical

morphology, a particle size of 56.9 ± 2.5 nm, and an impressive entrapment efficiency of

90.3 ± 2.4 %. Subsequently, an FA-CSNPs-loaded hydrogel was formulated, incorporating
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Abstract

The rise of antimicrobial resistance presents a critical challenge in modern healthcare�
demanding the development of innovative therapeutic agents. Metal-based antibiotics�
or metalloantibiotics� have gained attention due to their enhanced biological efficacy.
Schiff base metal ion complexes� a subset of metalloantibiotics have demonstrated
promising antibacterial� antifungal� antiviral� and anticancer properties. This study aims
to synthesize and characterize novel Schiff base metal ion derivatives to contribute to
the development of next-generation antimicrobial agents. Novel Schiff base metal ion
derivatives were synthesized via the condensation of aldehydes and primary amines�
followed by complexation with transition metal ions. The resulting metal complexes were
characterized using Fourier-transform infrared (FT�R) spectroscopy� nuclear magnetic
resonance (NMR) spectroscopy. FT�R was used to confirm the formation of the imine
group (–CH=N) and metal-ligand coordination. NMR spectroscopy provided insights
into the electronic environment of the protons and carbons within the complexes. FT�R
spectra confirmed the successful formation of the Schiff base complexes� indicated by
the presence of characteristic imine (–CH=N) peaks and metal-ligand interactions. NMR
analysis revealed shifts in chemical signals consistent with metal coordination. Biological
assays indicated that the synthesized metal ion derivatives exhibited enhanced
antibacterial activity compared to the unmodified Schiff base ligands� with significant
inhibition zones observed against common bacterial strains. �n conclusion� this research
provides valuable insights into the synthesis and characterization of Schiff base metal
ion derivatives. The enhanced antimicrobial activity observed in the synthesized
complexes supports their potential as next-generation agents to combat bacterial
resistance� offering new possibilities for drug discovery and development in medicinal
chemistry.
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Abstract

The prevalence of Alzheimer’s disease and other forms of dementia is increasing worldwide,

and �nding effective treatments for these conditions is a major public health challenge.

Natural bioactive drugs have been identi�ed as a promising source of potential treatments,

due to their ability to target multiple pathways and their low toxicity. This paper reviews the

Log in

Menu Search Cart

Home Naunyn-Schmiedeberg's Archives of Pharmacology Article

Phytoactive drugs used in the treatment of
Alzheimer’s disease and dementia
Review Published: 28 June 2024

Volume 397, pages 8633–8649, (2024) Cite this article

Access provided by Information and Library Network (INFLIBNET) Centre

Aims and scope

Submit manuscript

Download PDF

Naunyn-Schmiedeberg's Archives

of Pharmacology

5/6/25, 12:23 PM Phytoactive drugs used in the treatment of Alzheimer’s disease and dementia | Naunyn-Schmiedeberg's Archives of Pharmacology

https://link.springer.com/article/10.1007/s00210-024-03243-z 1/37

https://link.springer.com/article/10.1007/s00210-024-03243-z/metrics
https://link.springer.com/article/10.1007/s00210-024-03243-z/metrics
https://link.springer.com/
https://idp.springer.com/auth/personal/springernature?redirect_uri=https://link.springer.com/article/10.1007/s00210-024-03243-z
javascript:;
javascript:;
https://order.springer.com/public/cart
https://link.springer.com/
https://link.springer.com/journal/210
https://link.springer.com/journal/210/aims-and-scope
https://submission.nature.com/new-submission/210/3
https://link.springer.com/content/pdf/10.1007/s00210-024-03243-z.pdf
https://link.springer.com/journal/210
ali06fiza@gmail.com
Typewritten text
250

ali06fiza@gmail.com
Highlight



Current Indian Science

Editor-in-Chief 

ISSN (Print): 2210-299X

ISSN (Online): 2210-3007

Back SubscribeJournal 

Review Article Section: Pharmaceutical Sciences

Review Understanding of the many Facets of Cancer and the Management of Skin Cancer

Author(s): Arushi Saloki, Aditya Shrivastava, Sarita Gaikwad and Swarnlata Saraf*

Pages: 18

Volume 3, 2025

Published on: 11 December, 2024

Article ID: e2210299X350515

DOI: 10.2174/012210299X350515241208061724

Download

Article

Abstract

Cancer is a complex disorder characterized by the unregulated proliferation of cells that have the potential to invade other regions of the body. It

stems from genetic alterations in various cell types, resulting in tumor formation. These growths are classi�ed as benign (noncancerous) or

malignant (cancerous). Unlike benign tumors, which typically remain localized, malignant tumors can spread, in�ltrate nearby tissues, and establish

secondary growth in organs far from the original site. The treatment approach depends on the speci�c type and progression of cancer,

encompassing options such as surgical intervention, radiation-based therapies, drug-based treatments, immune system-boosting techniques, and

therapies targeting particular cellular mechanisms. Skin cancer is a common occurrence among various cancer types, especially in populations with

lighter skin tones. Skin cancer is a prevalent form of cancer, particularly in the Caucasian population. The most common skin cancers are basal cell

carcinoma (BCC), squamous cell carcinoma (SCC), and melanoma. BCCs, which arise from the basal layer of the epidermis, are often treated with

surgery, topical therapies, or cryotherapy depending on their risk and location. Mohs micrographic surgery is effective for high-risk or recurrent BCCs,

whereas topical treatments such as 5-�uorouracil and imiquimod are used for super�cial BCCs. Early diagnosis through biopsy and various imaging

techniques is crucial for effective management. Advances in treatment, including targeted therapies and improved surgical techniques, continue to

enhance patient outcomes and reduce recurrence rates. Understanding these diverse aspects of cancer and skin cancer will help devise effective

treatment strategies and improve patient prognosis.

Keywords: Cancer, Skin cancer, Treatment, Strategies, Phytochemicals, Topical therapies.
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INTRODUCTION

Number of cases and lethality from cancer are rising 

quickly worldwide, making it a serious public health 

concern. The World Health Organization (WHO) 

recently released figures that show an expected 10 

million deaths from cancer and 19.3 million newer 

incidences of cancer will occur globally in 20201,2. 

Because chemotherapy is now quite effective when 

combined with radiation and surgery, it is among the 

widely used anti-cancer therapies3,4. Practical 

restrictions have been brought about by its poor 

discrimination for cancerous cells and difficulties in 

delivering drugs targeted to the site of tumor 

effectively, including their brief half-lives5. Multi-drug 

resistance, yet additional challenge to effective 

treatment. Formulation of fruitful choices for 

treatment turn out to be very challenging due to 

intricacies involved in microenvironment of 

malignancies as well alterations between 

individuals6. To handle above said criticalities, 

development of innovative strategies for delivering 

the drugs has been encouraged. The advancement 

of nanotechnology has led to promising applications 

in nano medicine, particularly in the treatment of 

cancer. When compared to individual drug delivery, 

the nano-delivery system offers more benefits in the 

treatment of cancer because it may increase drug 

Novel Nano Cargoes as Chemotherapeutic Agents 
 

Khusboo Agrawal1*, Anshita Gupta2, Swarnlata Saraf3 
1Chouksey College of Pharmacy, Bilaspur-495004 (CG), India 

2Rungta College of Pharmaceutical Sciences and Research, Nandan Van, Raipur-492009 (CG), India 

3University Institute of Pharmacy, Pt. Ravishankar Shukla University, Raipur-492010 (CG), India 

 

ABSTRACT 

Because conventional chemotherapy for cancer does not specifically select cells only that are tumor, it is limited in its 
ability to cure cancer, so is easily associated with harmful and adverse effects. Delivery that are targeted, can lessen a 
drug's harmful and adverse effects on healthy tissues as well cells while increasing the concentration of desired 
medication at the intended location. Novel delivery technologies for drugs, such as surface-modifiable and 
biocompatible nano carriers, are employed to precisely and controllably target locations of tumor. Since nano carrier 
systems have promising properties and potential to increase healing efficacy, they are widely employed in cancer 
imaging, diagnostics, and therapies. A useful technique for creating targeted nano carriers is to adorn them with ligands 
that can attach to certain receptors overexpressed on cancerous cells surfaces. To create systems selective to tumor 
drug delivery, number of ligands, such as folic acid, hyaluronic acid, transferrin, polypeptides etc. have been thoroughly 
investigated. This study centers on the development of several nano-delivery methods for anticancer medications that 
are intended to target exterior of cancer cells. We think that actively directed nano-drugs in oncology will become 
eminent game-changer and essential tool to precise chemo therapy via ongoing researches. 
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ABSTRACT 

Background: There is an unmet clinical need to develop topical carriers for 

finasteride to reduce its systemic side effects in the treatment of androgenic 

alopecia (AGA). Zinc oxide (ZnO) nanoparticles have also emerged as an influential 

agent in hair biology.  

Aim: The main focus of the work was to develop a novel formulation to explore the 

potential of ZnO nanoparticles in combination with NLCs of finasteride (FIN) for 

topical delivery. 

Method: ZnO nanoparticles were synthesized by precipitation method and were 

subsequently incorporated within the Carbopol gel. The ZnO nanoparticles and the 

gel were evaluated for their physicochemical characteristics. In vitro release study 

was performed for the determination of release of the drugs from the gel and ex 

vivo study was conducted for the determination of penetration of the NLCs and ZnO 

nanoparticles into the skin. 

Result: The particle size of the nanoparticles was found to be 200 nm. The pH, 

viscosity and spreadability of the gel was observed to be 6.13±2.11, 35,845.3±6.97 

cps at 5 rpm and 17.14±2.32 respectively. Ex vivo drug permeation and skin 

distribution studies of the NLC gel formulations carried on rat dorsal skin indicated 

25.763±0.2 μg/cm² and 19.375±1.2 μg/cm² of FIN and ZnO in 12 hr respectively. 

Conclusion: The results indicated the potential of developed systems for topical 

drug delivery for treatment of androgenic alopecia. 

Keywords:  

Metal nanoparticles, drug delivery, nanostructured lipid carriers, alopecia, hair. 

 

Introduction 

Androgenic alopecia is a patterned loss of hair, and is 

primarily mediated through the dihydrotestosterone 

(DHT) hormone. The conversion of testosterone to 

dihydrotestosterone (DHT) is facilitated through the 

enzyme Type-II 5-α reductase, which is expressed in hair 

follicles and other androgen dependent tissues, and is 

reported to be critical in androgenic alopecia. The 

characteristic feature of alopecia is the absence of hair 

 

Abbreviations: NLC - Nanostructured lipid carriers; ZnO - Zinc oxide; FIN � Finasteride; DHT � Dihydrotestosterone; HF - Hair follicle; 

AGA - Androgenetic alopecia; SEM - Scanning Electron Microscopy; FTIR - Fourier transmission electron microscopy. 
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Abstract

Background: Magnetically Responsive Mesalamine Microspheres is an effective strategy for localized drug

delivery only at the target site for the treatment of Irritable Bowel Diseases and thereby minimizing the dose and

drug induced toxicity.

Objective: The main objective of the study is to localize the drug only at the target site thereby minimizing the

dose.

Result and Discussion: 1. The aim of present study was to formulate Magnetically Responsive Mesalamine

Microspheres by solvent evaporation method using biodegradable polymers Chitosan and Pectin and carry out

the various pharmaceutical and magnetic characterizations, to study the effect of polymer type on in-vitro drug

release and preclinical in-vitro screening studies such as in- vitro release studies using micro�ora activated

system and in-vitro anti-in�ammatory activity. 2. Chemical compatibility study was performed using FTIR

spectroscopy. FTIR spectroscopy studies indicated that the Mesalamine is compatible with polymers. The spectra

showed no changes in the major peaks thus con�rming no interactions between drug and polymers. 3. Calibration

curves of Mesalamine was constructed in Phosphate Buffer Saline pH7. 4. Magnetite (Fe3O4) (used as magnetic

carrier) was chemically synthesized using precipitation method.5. In the present study, 3 formulations were

prepared in total by using Chitosan and Pectin as polymer in different ratios (1:1,1:2 and 1:3) of each polymer and

combination of two polymers. Also, the effect of polymer type was studied.

Conclusion: It can be concluded that the Magnetically Responsive Mesalamine Microspheres offer a localized

drug delivery only at the target site by the combined effect of physical approach (utilizing the principle of

magnetic targeting with an intention to produce a depot near the target organ) and biochemical approach (using

biodegradable polymers chitosan and pectin for drug release in a controlled manner). By producing a depot near

the target organ, unwanted distribution of drug to non-target organ can be avoided.

In�ammation () Magnetically Responsive Microspheres () Mesalamine ()

Colon Targeted Drug Delivery () Ulcerative Colitis ()
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Abstract

Rheumatoid Arthritis (RA) is a chronic autoimmune systemic in�ammatory disease that

affects the joints and other vital organs and diminishes the quality of life. The current

developments and innovative treatment options have signi�cantly slowed disease
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Abstract

Arthritis is a frequent autoimmune disease with undefined etiology and pathogenesis. Scientific community constantly fasci-

nating quercetin (QUR), as it is the best-known flavonoid among others for curative and preventive properties against a wide 

range of diseases. Due to its multifaceted activities, the implementation of QUR against various types of arthritis namely, 

rheumatoid arthritis (RA), osteoarthritis (OA), gouty arthritis (GA) and psoriotic arthritis (PsA) has greatly increased in 

recent years. Many research evidenced that QUR regulates a wide range of pathways for instance NF-κB, MAK, Wnt/β-

catenine, Notch, etc., that are majorly associated with the inflammatory mechanisms. Besides, the bioavailability of QUR 

is a major constrain to its therapeutic potential, and drug delivery techniques have experienced significant development to 

overcome the problem of its limited application. Hence, this review compiled the cutting-edge experiments on versatile 

effects of QUR on inflammatory diseases like RA, OA, GA and PsA, sources and bioavailability, therapeutic challenges, 

pharmacokinetics, clinical studies as well as toxicological impacts. The use of QUR in a health context would offer a tearing 

and potential therapeutic method, supporting the advancement of public health, particularly, of arthritic patients worldwide.

Keywords Inflammation · Gout arthritis · Osteoarthritis · Psoriotic arthritis · Rheumatoid arthritis · Quercetin

Abbreviations

AIM2  Absent in melanoma 2

ADME  Absorption, distribution, metabolism, and 

excretion

ADA  Adenosine deaminase

AIA  Adjuvant-induced arthritic

ALP  Alkaline phosphatase

ASC  Apoptosis-associated speck-like protein con-

taining CARD

CaC2O4  Calcium oxalate

CCL  C–C motif chemokine ligand

JNK  C-Jun N-terminal kinase

CD14  Cluster of differentiation14

CoPP  Cobalt protoporphyrin IX

CIA  Collagen-induced arthritic

C3  Complement protein 3

CFA  Complete Freund adjuvant

COX  Cyclooxygenase

E-ADA  Ectoadenosine deaminase

ENM  Electrospun nanofiber membrane

ECM  Extracellular matrix

FLS  Fibroblst like synovium

GATA6  GATA transcription factor 6

GO  Gene ontology

GA  Gout arthritis

HO  Heme oxygenase

H  Hydrogen

HIF-1  Hypoxia-inducible factor-1

iNOS  Inducible nitric oxide synthase

IL  Interleukin

KOA  Knee-OA

KEGG  Kyoto Encyclopedia of Genes and Genomes

LII  Limb idleness index

LOX  Lipooxigenase

LPS  Lipopolysaccharides

M1  Secretes pro-inflammatory cytokines

M2  Secretes anti-inflammatory cytokines

MMPs  Matrix metalloproteinases

MTX  Methotrexate

mPEG-PA  Methyl-poly(ethylene glycol)-l-poly(alanine)

MIA  Monoiodoacetate
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overlay of the new targets for RA treatment such as signaling pathways, proteins, and receptors 
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from RA.2 The incidence of RA in women is two to three-times higher than men. At any 

age, RA can occur but it generally occurs at the age of 40–60 years in women while in 

men it is 60 years.3 Along with these, 40% of RA patients su昀昀er from extra-articular 
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Abstract

Arthritis is a frequent autoimmune disease with undefined etiology and pathogenesis. Scientific
community constantly fascinating quercetin (QUR), as it is the best-known flavonoid among others for
curative and preventive properties against a wide range of diseases. Due to its multifaceted activities,
the implementation of QUR against various types of arthritis namely, rheumatoid arthritis (RA),
osteoarthritis (OA), gouty arthritis (GA) and psoriotic arthritis (PsA) has greatly increased in recent
years. Many research evidenced that QUR regulates a wide range of pathways for instance NF-κB,
MAK, Wnt/β-catenine, Notch, etc., that are majorly associated with the inflammatory mechanisms.
Besides, the bioavailability of QUR is a major constrain to its therapeutic potential, and drug delivery
techniques have experienced significant development to overcome the problem of its limited
application. Hence, this review compiled the cutting-edge experiments on versatile effects of QUR on
inflammatory diseases like RA, OA, GA and PsA, sources and bioavailability, therapeutic challenges,
pharmacokinetics, clinical studies as well as toxicological impacts. The use of QUR in a health context
would offer a tearing and potential therapeutic method, supporting the advancement of public health,
particularly, of arthritic patients worldwide.

Keywords: Gout arthritis; Inflammation; Osteoarthritis; Psoriotic arthritis; Quercetin; Rheumatoid
arthritis.
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 Abstract: In recent years, various conventional formulations have been used for the treatment 

and/or management of ocular medical conditions. Diabetic retinopathy, a microvascular disease 

of the retina, remains the leading cause of visual disability in patients with diabetes. Currently, 

for treating diabetic retinopathy, only intraocular, intravitreal, periocular injections, and laser 

photocoagulation are widely used. Frequent administration of these drugs by injections may lead 

to serious complications, including retinal detachment and endophthalmitis. Although conven-

tional ophthalmic formulations like eye drops, ointments, and suspensions are available globally, 

these formulations fail to achieve optimum drug therapeutic profile due to immediate nasolacri-

mal drainage, rapid tearing, and systemic tearing toxicity of the drugs. To achieve better thera-

peutic outcomes with prolonged release of the therapeutic agents, nano-drug delivery materials 

have been investigated. These nanocarriers include nanoparticles, solid lipid nanoparticles 

(SLN), nanostructured lipid carriers (NLC), dendrimers, nanofibers, in-situ gel, vesicular carri-

ers, niosomes, and mucoadhesive systems, among others. The nanocarriers carry the potential 

benefits of site-specific delivery and controlled and sustained drug release profile. In the present 

article, various nanomaterials explored for treating diabetic retinopathy are reviewed.  
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1. INTRODUCTION 

Drug delivery to the ocular segment is a formidable en-
deavor. The complex anatomical and physiological con-
straints imposed by the eye barriers render the challenge 
even more daunting for the drug carrier to reach the posterior 
segment. Several posterior segment eye disorders occur ex-
tensively and are one of the leading causes of visual impair-
ment. These include glaucoma, diabetic retinopathy (DR), 
diabetic macular edema (DME), age-related macular edema 
(AMD), retinal vein occlusion, uveitis, cytomegalovirus 
(CMV) retinitis, and retinitis pigmentosa [1, 2]. 

Conventional ophthalmic formulations include eye drops, 
solutions, suspensions, and ointments, which are easy to 
administer but carry the burden of low ocular bioavailability 
(~ < 1%) [3]. Different routes of drug delivery to the eye, 
such as topical, subconjunctival, suprachoroidal, intravitreal, 
and periocular, have distinct advantages and limitations. The 
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topical route provides ease of application; however, it faces 
several limitations, such as rapid tearing or washouts, limited 
drug penetration, drug binding with lacrimal proteins, and 
nasolacrimal absorption of the drug, which may further lead 
to systemic side effects. Some invasive approaches, such as 
intravitreal injection, periocular injection, etc., are available 
for drug delivery to the posterior segment but have inherent 
limitations. Intravitreal injections may cause retinal detach-
ment, hemorrhage endophthalmitis, cataracts, and patient non-
compliance (Fig. 1) [4]. Considering the limitations mentioned 
above with existing conventional ocular formulation, there is a 
glaring demand for better alternatives for efficient drug deliv-
ery and therapeutic outcomes by increasing ocular bioavaila-
bility through prolongation of precorneal drug residence time, 
achieving a controlled and sustained drug release profile along 
with avoidance of precorneal drug loss [3].  

Diabetes has several complications and diabetic retinopa-
thy (DR) is one of its most common and prominent micro-
vascular complications. Chronic hyperglycemia damages the 
blood-retinal barrier, resulting in ischemic retina alterations 
[5]. This further results in the proliferation of new weak and 
leaky vessels, which leads to tractional retinal detachment 
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Abstract

Truly miraculous medications and antibiotics have helped save untold millions of lives. Antibiotic
resistance, however, is a significant issue related to health that jeopardizes the effectiveness of
antibiotics and could harm everyone's health. Bacteria, not humans or animals, become antibiotic-
resistant. Bacteria use quorum-sensing communication routes to manage an assortment of
physiological exercises. Quorum sensing is significant for appropriate biofilm development. Antibiotic
resistance occurs when bacteria establish a biofilm on a surface, shielding them from the effects of
infection-fighting drugs. Acylated homoserine lactones are used as autoinducers by gram-negative
microscopic organisms to impart. However, antibiotic resistance among ocular pathogens is
increasing worldwide. Bacteria are a significant contributor to ocular infections around the world.
Gram-negative microscopic organisms are dangerous to ophthalmic tissues. This review highlights the
use of elective drug targets and treatments, for example, combinational treatment, to vanquish
antibiotic-resistant bacteria. Also, it briefly portrays anti-biotic resistance brought about by gram-
negative bacteria and approaches to overcome resistance with the help of quorum sensing inhibitors
and nanotechnology as a promising medication conveyance approach to give insurance of anti-
microbials and improve pathways for the administration of inhibitors of quorum sensing with a blend
of anti-microbials to explicit target destinations and penetration through biofilms for treatment of
ocular infections. It centres on the methodologies to sidestep the confinements of ocular anti-biotic
delivery with new visual innovation.

Keywords: Antibiotic resistance; Antibiotics; Biofilm; Gram-negative bacteri; Ocular infections;
Quorum sensing; Quorum sensing inhibitors.
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Abstract

Rheumatoid Arthritis (RA) is a chronic autoimmune systemic inflammatory disease that affects the
joints and other vital organs and diminishes the quality of life. The current developments and
innovative treatment options have significantly slowed disease progression and improved their quality
of life. Medicaments can be delivered to the inflamed synovium via nanoparticle systems, minimizing
systemic and undesirable side effects. Numerous nanoparticles such as polymeric, liposomal, and
metallic nanoparticles reported are impending as a good carrier with therapeutic properties. Other
issues to be considered along are nontoxicity, nanosize, charge, optical property, and ease of high
surface functionalization that make them suitable carriers for drug delivery. Metallic nanoparticles
(MNPs) (such as silver, gold, zinc, iron, titanium oxide, and selenium) not only act as good carrier with
desired optical property, and high surface modification ability but also have their own therapeutical
potential such as anti-oxidant, anti-inflammatory, and anti-arthritic properties, making them one of
the most promising options for RA treatment. Regardless, cellular uptake of MNPs is one of the most
significant criterions for targeting the medication. This paper discusses the numerous interactions of
nanoparticles with cells, as well as cellular uptake of NPs. This review provides the mechanistic
overview on MNPs involved in RA therapies and regulation anti-arthritis response such as ability to
reduce oxidative stress, suppressing the release of proinflammatory cytokines and expression of LPS
induced COX-2, and modulation of MAPK and PI3K pathways in Kuppfer cells and hepatic stellate
cells. Despite of that MNPs have also ability to regulates enzymes like glutathione peroxidases (GPxs),
thioredoxin reductases (TrxRs) and act as an anti-inflammatory agent.

Keywords: Cellular uptake; Metallic nanoparticle; Rheumatoid arthritis; Targeting.
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ABSTRACT: 
A field known as "digital medicine" is focused with using technology as aid for assessment and involvement in 

the interest of better public health. Digital medical solutions are built on top-notch technology and software that 

supports the practice of medicine broadly, including treatment, rehabilitation, illness prevention, and health 

promotion for individuals and across groups. Digital medical products can be used independently or in 

conjunction with pharmaceuticals, biologics, devices, and other products to enhance patient care and health 

outcomes. With the use of smart, easily accessible tools, digital medicine equips patients and healthcare 

professionals to treat a variety of illnesses with high-quality, safe, and efficient measures and data-driven 

therapies. The discipline of digital medicine includes both considerable professional knowledge and 

responsibilities linked to the usage of these digital tools. The application of these technologies in digital 

medicine is supported by the development of evidence. Technology is causing changes in medicine. Wearable 

and sensors are becoming more compact and affordable, and algorithms are becoming strong enough to forecast 

medical outcomes. Nevertheless, despite quick advancements, the healthcare sector lags behind other sectors in 

effectively utilizing new technology. The cross-disciplinary approach necessary to develop such tools, needing 

knowledge from many experts across many professions, is a significant barrier to entry. The participation in 

digital medicine programs is optional, complies with all legal requirements and standards, and protects patient 

data in line with relevant state and federal privacy legislation, just like other data created and maintained in 

electronic medical records. Aside from helping doctors more correctly titrate dosages and assess how well a 

treatment works, experts say digital medicine programs hold promise as a solution to the problem of medication 

adherence. 
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INTRODUCTION: 
Products for digital medicine have a lot of potential to 

advance medical measurement, diagnosis, and therapy. 

While many other industries have welcomed digital 

disruption, the healthcare sector has not seen the 

advantages in outcomes, accessibility, and cost-

effectiveness long promised by the digital revolution. 

The regulatory environment, which often prevents 

progress while health officials strive to lessen adverse 

consequences, is one of the reasons the healthcare 

industry lags behind other industries.
1
. 
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ABSTRACT: 
Antibiotic resistance is increasing worldwide, especially among ocular pathogens and one of the major reasons 

for this severity is the formation of biofilm which causes antibacterial specialists like Ciprofloxacin HCl to be 

ineffective, but combining it with substances that inhibit quorum sensing, a process that leads towards the 

development of biofilm, such as Quercetin, in a single formulation is an effective way to treat these infections. 

Aiming to develop and approve a new analytical method for the simultaneous evaluation of ciprofloxacin HCl 

and quercetin in their mass powder, the current examination is expected to accomplish this. Two strategies4the 

simultaneous equation approach (I) and the absorbance ratio method (II)4were created and validated in 

accordance with ICH guidelines for specificity, selectivity, linearity, precision, and accuracy. Quercetin's and 

Ciprofloxacin HCl's absorbance maxima (λmax) were determined to be at 327 nm and 271 nm, respectively, 
with coefficient correlation values of 0.999 and 0.997. Their isosbestic point was noticed at a maximum 

wavelength of 283 nm. Both Ciprofloxacin HCl and Quercetin demonstrated linearity in the focus range from 1 

µg/ml to 10 µg/ml when absorbances were measured at any of the aforementioned levels. It was discovered that 

the developed processes were exact and precise with less than 2% relative standard deviation (%RSD). 

%Recovery studies were found to be 98.62-101.15% for Ciprofloxacin HCl at 271nm, 99.34-100.94% for 

Quercetin at 327nm, 99.63-104.62%, and 101.23-102.64% for Ciprofloxacin HCl and Quercetin respectively at 

their isosbestic point. Because it was discovered to be simple, rapid, specific, selective, linear, exact, and based 

on absorptivity measurements, the established UV Spectrophotometric technique can be used for in vitro 

depiction and contemporaneous assessment of Ciprofloxacin HCl and Quercetin. 

 

KEYWORDS: Biofilm, Quorum sensing inhibitors, Ciprofloxacin HCl, Quercetin, Simultaneous equation 

method, Absorbance ratio method. 

 
 

INTRODUCTION: 
Antibiotic resistance is a prevailing issue globally, particularly among ocular pathogens

1
. Quorum sensing (QS) is 

the communication mechanism of bacteria that led to the development of biofilm, which is the significant reason for 

antibiotic resistance in ocular infections as it hinders the penetration of antibacterial specialists to treat infections
2
. 

On the basis of various kinds of literature, it was concluded that the combination of antibacterial agents and Quorum 

sensing inhibitors (QSIs) will be a remarkable strategy to overcome this problem as QSI will hinder the further 

development of biofilm, and simultaneously antibacterial agents will cure the infection
3,4

. This theory propels to 

conduct research on the development and validation of a reasonable new analytical technique for the determination 

of quercetin (QRT), a naturally occurring flavonoid that serves as a QSI
5
, and ciprofloxacin HCl (CIP HCl)

6
, an 

antibacterial expert of the fluoroquinolone class that is compelling against both gram-positive and negative 

pathogens and works by repressing the action of enzymes such as DNA gyrase, topoisomerase-II and IV. 
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ABSTRACT:

Antibiotic resistance is increasing worldwide, especially among ocular pathogens and one of the major

reasons for this severity is the formation of bio�lm which causes antibacterial specialists like Cipro�oxacin

HCl to be ineffective, but combining it with substances that inhibit quorum sensing, a process that leads

towards the development of bio�lm, such as Quercetin, in a single formulation is an effective way to treat

these infections. Aiming to develop and approve a new analytical method for the simultaneous evaluation

of cipro�oxacin HCl and quercetin in their mass powder, the current examination is expected to

accomplish this. Two strategies—the simultaneous equation approach (I) and the absorbance ratio method

(II)—were created and validated in accordance with ICH guidelines for speci�city, selectivity, linearity,

precision, and accuracy. Quercetin's and Cipro�oxacin HCl's absorbance maxima (?max) were determined

to be at 327 nm and 271 nm, respectively, with coef�cient correlation values of 0.999 and 0.997. Their

isosbestic point was noticed at a maximum wavelength of 283 nm. Both Cipro�oxacin HCl and Quercetin

demonstrated linearity in the focus range from 1 µg/ml to 10 µg/ml when absorbances were measured at

any of the aforementioned levels. It was discovered that the developed processes were exact and precise

with less than 2% relative standard deviation (%RSD). %Recovery studies were found to be 98.62-

101.15% for Cipro�oxacin HCl at 271nm, 99.34-100.94% for Quercetin at 327nm, 99.63-104.62%, and

101.23-102.64% for Cipro�oxacin HCl and Quercetin respectively at their isosbestic point. Because it was

discovered to be simple, rapid, speci�c, selective, linear, exact, and based on absorptivity measurements,

the established UV Spectrophotometric technique can be used for in vitro depiction and

contemporaneous assessment of Cipro�oxacin HCl and Quercetin.
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reasons for this severity is the formation of bio�lm which causes antibacterial specialists like Cipro�oxacin

HCl to be ineffective, but combining it with substances that inhibit quorum sensing, a process that leads

towards the development of bio�lm, such as Quercetin, in a single formulation is an effective way to treat

these infections. Aiming to develop and approve a new analytical method for the simultaneous evaluation

of cipro�oxacin HCl and quercetin in their mass powder, the current examination is expected to

accomplish this. Two strategies—the simultaneous equation approach (I) and the absorbance ratio method

(II)—were created and validated in accordance with ICH guidelines for speci�city, selectivity, linearity,

precision, and accuracy. Quercetin's and Cipro�oxacin HCl's absorbance maxima (?max) were determined

to be at 327 nm and 271 nm, respectively, with coef�cient correlation values of 0.999 and 0.997. Their

isosbestic point was noticed at a maximum wavelength of 283 nm. Both Cipro�oxacin HCl and Quercetin

demonstrated linearity in the focus range from 1 µg/ml to 10 µg/ml when absorbances were measured at

any of the aforementioned levels. It was discovered that the developed processes were exact and precise

with less than 2% relative standard deviation (%RSD). %Recovery studies were found to be 98.62-

101.15% for Cipro�oxacin HCl at 271nm, 99.34-100.94% for Quercetin at 327nm, 99.63-104.62%, and

101.23-102.64% for Cipro�oxacin HCl and Quercetin respectively at their isosbestic point. Because it was

discovered to be simple, rapid, speci�c, selective, linear, exact, and based on absorptivity measurements,

the established UV Spectrophotometric technique can be used for in vitro depiction and

contemporaneous assessment of Cipro�oxacin HCl and Quercetin.
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ABSTRACT: 
Ayurvedic medications are becoming more and more well-liked and accepted globally because they are 

inexpensive and have no negative side effects. There is a chance that original medications will be adulterated 

with substances that chemically or physically mimic raw pharmaceuticals because of the increasing demand for 

herbal raw materials for the production of various classical as well as phytoformulation. Avipattikar Churna is an 

excellent Ayurvedic formulation for treating health issues resulting from an imbalance of Pitta dosha, such as 

acidity, heartburn, and indigestion. These issues might arise from bad eating habits, a sedentary lifestyle, or a 

lack of physical activity. Avipattikar Churna is also beneficial for ailments affecting the digestive and excretory 

systems' ability to operate normally. It counteracts the gastrointestinal tract's acid secretion and encourages the 

synthesis of digestive enzymes, which facilitate food absorption. Acid dyspepsia, often known as indigestion, is 

a condition marked by burning and sour vomit, nausea, heartburn (retrosternal burning), and burning in the 

throat. Avipattikar Churna is beneficial in treating these symptoms.    The standardisation process, which can be 

carried out using a variety of methods and advanced techniques, conforms the identity, quality, and purity of 

herbal pharmaceuticals. The HPTLC method is superior to other methods since it may be used with herbal 

medications and is inexpensive, simple to use, and repeatable. For the purpose of evaluating the quality of 

Avipattikar Churna and identifying any changes made to the drug's composition, an HPTLC method has been 

devised. The existence and quantity of the marker compound in the sample are confirmed by the overlap of all 

relevant spectra with the marker. A gramme of Avipattikar Churna (AVC) methanolic extract contained 2.51 mg 

of piperine and 2.70 mg of gallic acid, the marker compounds.  

 

KEYWORDS: Avipattikar churna, Gallic aid, Piperine,  Marker estimation, Ayurveda, Herbal Medicine. 

 
 

INTRODUCTION: 
In India, the Ayurvedic philosophy first emerged and evolved between 2500 and 500 BC. Ayurveda literally 

translates to "science of life," since the ancient Indian medical system placed a strong emphasis on understanding 

human health and illness.1 Positive health is defined as having a balanced metabolism, as is mentioned. Ayurveda 

holds that diseases develop naturally as a result of outside influences. Its extensive Sanskrit literature covers every 

facet of medicine, pharmacy, and illness.  The techniques for making various formulations described in traditional 

literature and included in Schedule I of the Drugs and Cosmetics Act.  An Ayurvedic polyherbal composition called 

Avipattikar Churna (AVC) helps maintain the digestive tract's functioning and alleviate the symptoms of various 

ailments.2 Avipattikara Churna is used in several clinical disorders stated, such as constipation, mutraghata (urine 

retention), arsha (piles), amlapitta (hyperacidity), agnimandya (digestion impairment), and prameha (diabetic 

mellitus).3, 4 This medication contains natural herbs that reduce stomach acid production and shield the stomach 

mucosa from harm from the acidic release.5 When it comes to treating heartburn and GERD, or gastroesophageal 
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ABSTRACT: 
One of the most terrifying and ugly forms of filariasis to humans is lymphatic filariasis, where adult worms 7-10 

cm long are found in the lymphatic system. Mf continues to multiply in the bloodstream of the host and 

translocates eventually to the LS. Filariasis-causing parasites block the human blood vessels and lymph 

nodes.The impasse allows fluid to drain into the terminus of the body and accumulate in tissues, causing severe 

swelling christened <lymphoedema=. LF is caused due Filariodiaceae family roundworms, often these are of 
three types (Wuchereria bancrofti, Brugia malayi and Brugia timori). All of these are handed down through 

Anopheles mosquitoes, Aedes mosquitoes and Culex pipiens. In worldwide over 90% of infectious diseases are 

caused by W. bancrofti. Several synthetic drugs are currently used to treat this disease. However these drugs are 

not as effective as killing adult worms and at the same time, some side effects are also seen. Conversely, plant 

actives ingredients complex with phospholipids to form nano-sized vesicles. As parasites live in the small 

intestine, nanometer-sized phyto vesicles can protect plant actives from deterioration in the stomach and easily 

reach their target and kill parasites without side effects. 

 

KEYWORDS: Lymphatic filariasis, Lipid-based nanocarriers, Phyto vesicles, Lymphatic transport, MDA, 

Wuchereria bancrofti. 

 
 

INTRODUCTION: 
Lymphatic Filariasis (LF) 
Filariae is a microscopic roundworm parasite that causes a disease called lymphatic filariasis1. These Mf dwell in 

tissues and blood of human and migrate to the lymphatic system to become adult worms1 and blocks the body’s 
lymphatic nodes and vessels. This obstruction results in fluid accumulation in tissues, which can lead to extreme 

swelling in the limbs and breasts2.The disease is significantly progressive as leading to disfiguring elephantiasis in 

both genders. Elephantiasis is a common name for LF, because of the variation of illnesses where body parts of a 

person swell to enormous proportions 3,4. The condition is known as elephantiasis because the ensuing skin has an 

elephant-like texture5. The disease is mostly visible in the lower limbs and arms. It also affects breasts in females 

and scrotum in males. Hydrocele is the predominant manifestation in males and in females loss of respiratory 

function due to tropical pulmonary eosinophilia (TPE). Patients with filariasis have episodi adenio lymphangitis 

(ADL)which results in severe pain and immobility. Other health issues brought on by filariasis include endomyno -

cardial fibrosis, arthritis and renal failure etc6. Generally, it has been seen that this disease affects poor people more.  

People affected by this disease are alienated from society and while getting treatment for this disease, the poor 

become poorer. Because of the low socioeconomic position of the community and the poor sanitary conditions that 

result, the majority of those who are at risk for filariasis live in rural areas. This facilitates the spread of the disease7. 
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Abstract

Arthritis is a frequent autoimmune disease with undefined etiology and pathogenesis. Scientific
community constantly fascinating quercetin (QUR), as it is the best-known flavonoid among others for
curative and preventive properties against a wide range of diseases. Due to its multifaceted activities,
the implementation of QUR against various types of arthritis namely, rheumatoid arthritis (RA),
osteoarthritis (OA), gouty arthritis (GA) and psoriotic arthritis (PsA) has greatly increased in recent
years. Many research evidenced that QUR regulates a wide range of pathways for instance NF-κB,
MAK, Wnt/β-catenine, Notch, etc., that are majorly associated with the inflammatory mechanisms.
Besides, the bioavailability of QUR is a major constrain to its therapeutic potential, and drug delivery
techniques have experienced significant development to overcome the problem of its limited
application. Hence, this review compiled the cutting-edge experiments on versatile effects of QUR on
inflammatory diseases like RA, OA, GA and PsA, sources and bioavailability, therapeutic challenges,
pharmacokinetics, clinical studies as well as toxicological impacts. The use of QUR in a health context
would offer a tearing and potential therapeutic method, supporting the advancement of public health,
particularly, of arthritic patients worldwide.

Keywords: Gout arthritis; Inflammation; Osteoarthritis; Psoriotic arthritis; Quercetin; Rheumatoid
arthritis.
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ABSTRACT: 
Background: Dermatophytic infections, primarily affecting keratinized tissues such as skin, hair, and nails, pose 

significant therapeutic challenges. Luliconazole, a novel imidazole antifungal agent, has garnered attention for 

its efficacy against these infections. This review article aims to synthesize current knowledge on luliconazole, 

focusing on its chemical properties, mechanism of action, clinical efficacy, and application in treating 

dermatophytoses. Methods: A comprehensive review of recent studies and clinical trials involving luliconazole 

was conducted. Key focus areas included its antifungal spectrum, particularly against dermatophytes like 

Trichophyton rubrum, Microsporum gypseum, and Epidermophyton floccosum, and its pharmacokinetic 

properties that contribute to its effectiveness in treating dermatophytic infections. Results: Luliconazole exhibits 

potent activity against filamentous fungi, including dermatophytes. It interferes with ergosterol synthesis in 

fungal cell membranes, leading to increased membrane permeability and cell death. Formulated as a 1% topical 

cream and a 10% solution, luliconazole has shown significant efficacy in treating conditions such as tinea pedis, 

tinea cruris, and onychomycosis. Clinical studies demonstrate luliconazole's superiority over other antifungals 

like clotrimazole, with higher cure rates and rapid symptom resolution. Furthermore, its unique molecular 

structure enhances penetration into the nail plate, making it effective against onychomycosis. Conclusion: 

Luliconazole represents a significant advancement in antifungal therapy, offering a potent and targeted option for 

dermatophytosis treatment. Its broad-spectrum activity, combined with favorable pharmacokinetic properties, 

underscores its potential as a first-line treatment for various dermatophyte-related infections. Future research 

should focus on long-term efficacy, resistance patterns, and potential systemic applications of luliconazole. 

 

KEYWORDS: Luliconazole, Dermatophytes, Antifungal Agents, Tinea Infections, Onychomycosis, 

Pharmacokinetics. 
 

INTRODUCTION: 
Luliconazole, known by trade names like Luzu among others, is an imidazole antifungal medication used primarily 

in a 1% topical cream form. It is indicated for the treatment of athlete's foot (tinea pedis), jock itch (tinea cruris), and 

ringworm (tinea corporis) caused by dermatophytes such as Trichophyton rubrum, Microsporum gypseum, and 

Epidermophyton floccosum 1. 

 

Luliconazole is a novel, broad-spectrum antifungal that was under development in the United States for the 

treatment of dermatophytic skin and nail infections. It is particularly potent against filamentous fungi including 

dermatophytes, and has been formulated in a 10% solution with unique molecular properties allowing it to penetrate 

the nail plate and achieve fungicidal levels in the nail unit. This makes it a potent compound for the treatment of 

onychomycosis 2,3. 

 

Chemically, luliconazole belongs to the class of organic compounds known as dichlorobenzenes, and more 

specifically, it is an imidazole-derivative azole antifungal. The exact mechanism of its antifungal action is not fully 

determined, but it appears to interfere with ergosterol synthesis in fungal cell membranes via inhibition of C-14 
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ABSTRACT

Atopic Dermatitis (AD) is a complicated condition that places tremendous physiological and psychological strain on

individuals. Natural products have long been used to cure diseases such as cancer, asthma, gastrointestinal disorders,

neurological disorders, and infections. The study �ndings reveal that natural compounds, particularly quercetin, gallic

acid, and ginsenosides, have promised preventive effects against atopic dermatitis. The study addresses the medicinal

properties of bioactive compounds and emphasizes their ability to exert anti-in�ammatory action. These compounds

exhibit anti-in�ammatory properties by reducing the quantity and functionality of various in�ammatory cells such as

cytokines neutrophils, monocytes, lymphocytes, Langerhans cells, interleukins (ILs, such as IL-1 IL-5, and IL-4, IL-13,

and IL-31), TNF-α, TSLP, and IgE, etc. The studies would pave the way for the development of natural compounds

speci�cally designed to treat atopic dermatitis in humans. Atopic dermatitis is routinely treated using bioactive and

phytoconstituents derived from them. As a result, the review emphasizes recent advances in understanding the

clinical characteristics, etiology, pathogenesis, treatment with bioactive compounds, and management of atopic

dermatitis.

Keywords: Atopic dermatitis, bioactive, anti-in�ammatory, natural products, pathogenesis.
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a b s t r a c t

Simvastatin, a BCS class II drug, is associated with poor aqueous solubility, first-pass metabolism and

short half-life. In the present work, nanoparticles were prepared and evaluated. Optimization of

formulation and process parameters was done through the use of independent and dependent variables.

Preliminary studies were done to determine suitable range of the concentration of Eudragit polymer (10%

e30%) and the ratio of drug to polymer (1:1 to 1:5) for the formation of nanoparticles by emulsification

and a solvent evaporation technique. Results revealed that the mean size of nanoparticles was affected by

stirring speed from 5000 RPM, 8000 RPM, and 12000 RPM. The results of increase in association effi-

ciency and percent yield with increase in amount of drug from 100 mg, 150 mg, and 200 mg in selected

range were observed. In-vitro release studies showed that two formulations possess highest initial burst

and slow sustained drug release. There was 2.93-fold decrease in total cholesterol and 3.27-fold increases

in triglyceride level during in-vivo study.

© 2023 Chinese Society of Particuology and Institute of Process Engineering, Chinese Academy of

Sciences. Published by Elsevier B.V. All rights reserved.

1. Introduction

Nanoparticles are drug carrier system which can be tailored for

desired release profiles along with organ-targeted release. How-

ever, due to their nano size, these particles are not usually

administered intravenously but via alternative routes. According to

biopharmaceutical classification (BCS classification), simvastatin

(SVS) is a BCS class II drug with poorly aqueous solubility (0.03 mg/

mL), low bioavailability (approx. 5%), and short half-life (approx.

2e3 h) (Devarajan& Sonavane, 2007; Florey, 2008). However, these

limitations make it unsuitable for oral administration.

The powerful inhibitor SVS stands for 3-hydroxyy-3-

methylglutaryl-coenzyme A (HMG-CoA) reductase, which is

responsible for converting HMG CoA into mevalonate, an initiator

in the production of cholesterol. The system of BCS categorizes SVS

as a class 2 medication with low variable absorption and aqueous

solubility. SVS additionally experiences intense first-pass meta-

bolism in liver and intestines. For this reason, oral bioavailability of

only 5% of SVS is present in its entire form (Jeswani et al., 2021). The

underprivileged bioavailability requires the creation of effective

distribution method that could enhance the oral SVS's bioavail-

ability. Nanoparticles can be prepared in laboratory using different

methods. The method of preparation influences a lot on the prop-

erties of nanoparticles, and therefore, the desired properties should

be studied and examined critically during the selection of any

particular method of preparation. For the formulation of nano-

particles from the polymer matrix, it is essential to select an

encapsulation process which fulfills the requirements of an ideal
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a b s t r a c t

Simvastatin, a BCS class II drug, is associated with poor aqueous solubility, first-pass metabolism and

short half-life. In the present work, nanoparticles were prepared and evaluated. Optimization of

formulation and process parameters was done through the use of independent and dependent variables.

Preliminary studies were done to determine suitable range of the concentration of Eudragit polymer (10%

e30%) and the ratio of drug to polymer (1:1 to 1:5) for the formation of nanoparticles by emulsification

and a solvent evaporation technique. Results revealed that the mean size of nanoparticles was affected by

stirring speed from 5000 RPM, 8000 RPM, and 12000 RPM. The results of increase in association effi-

ciency and percent yield with increase in amount of drug from 100 mg, 150 mg, and 200 mg in selected

range were observed. In-vitro release studies showed that two formulations possess highest initial burst
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ABSTRACT: 
Bhuvnesvara vati is an important Ayurvedic formulation, is official in Ayurvedic formulary of India. The present 

study is an attempt to develop Fingerprint method for Bhuvnesvara vati with High Performance Liquid 

chromatography (HPLC) using gallic acid and tannic acid as a standard was developed, which are important and 

major content in formulation. The RP- HPLC Fingerprinting method was developed for three laboratory batch  

of Bhuvnesvara vati, its two marketed formulations and for its raw materials Emblica officinalis, Terminalia 

belerica, Terminalia chebula, Trichyspermum ammi and Aegle marmelus.The concentration of gallic acid 

present in raw material is found to be 3.174±0.049% w/w in Emblica officinalis, 8.920±0.173% w/w in 

Terminalia belerica, 4.092±0.117% w/w in Terminalia chebula, 1.831±0.973% w/w in Aegle marmelus and 

0.264±0.365% w/w in Trichyspermum ammi. Gallic acid content in three identical laboratory batch of 

Bhuvnesvara vati BV-I, BV-II and BV-III, was found to be 2.623±0.746%, 2.589±0.356% and 2.632±0.239% 

w/w respectively. Two marketed formulation of Bhuvnesvara vati M-I and M-II showed gallic acid 

concentration to be 2.019±0.872 % and 2.019±0.872 % w/w respectively. The concentration of tannic acid 

present in raw material was found to be 6.172%±0.365w/w in Emblica officinalis, 8.667%±0.0319w/w in 

Terminalia belerica, 13.956%±0.745w/w in Terminalia chebula, 4.789±0.983% w/w in Aegle marmelus and 

0.668±1.002% w/w in Trichyspermum ammi respectively and in three identical laboratory batch of Bhuvnesvara 

vati BV-I, BV-II and BV-III, was found to be 2.623±0.746%, 2.589±0.356%, 2.632±0.239% w/w respectively. 

The HPLC method developed for the simultaneous estimation of gallic acid and tannic acid is a simple, rapid and 

precise for the routine estimation of Bhuvnesvara vati. 

 
KEYWORDS: Ayurvedic formulation, Gallic acid, Tannic acid, Standardization, HPLC. 
 

 

INTRODUCTION: 
Bhuvnesvara vati is official in Ayurvedic formulary of India (2000) and is among the most common formulas, 

used for diarrhoea in ayurvedic medicine.
1
 It has been described in Bhaisajyaratnawali (1961).

2
 As per the 

Ayurvedic formulary of India (2000) it comprised of the fruits of five medicinally important plants, Indian 

gooseberry (Amalaki, Emblica officinalis), Belleric myrobalan (Vibhitaka, Terminalia belerica), Chebulic 

myrobalan (Haritaki, Terminalia chebula), Yamani (Ajowan, Trichyspermum ammi), Bilvapesika ( Bael, Aegle 

marmelos) and two mineral ingredients Saindhava lavan ( rock salt) and Grahadhoom (Soot). The most of the 

Traditional formulation are lacking in their defined quality  control  parameters  and  method  of  its 

evaluation.
3,4

   The  World  Health  Organization  (WHO)  in  its resolution  WHA  31.33  (1978),  WHA  40.33  

(1987),  WHA 42.43 (1989) has emphasized the need to ensure the quality of  medicinal  plant  products  by  

using  modern  controlled  technique  and  applying  suitable  standards 
3,4,5,6

. Chromatography is a powerful 
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ABSTRACT: 
The recent pandemic of coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) has raised global health concerns. The main viral protease called 3-chymotrypsin-

like cysteine protease (3CLpro) plays an important role in viral replication by polyproteins processing that are 

translated from viral RNA. Therefore, the present in silico docking study aimed to assess the inhibitory actions 

of various terpenoids against 3CLpro of SARS-CoV-2. Molecular docking was performed using ArgusLab 4.0.1. 

a computational docking program and the protein-ligand interaction was visualized by using Pymol 1.7 software. 

The inhibitory activity of terpenoids like abietic acid, ferruginol, rosmarinic acid, zingiberine, sugiol, kaempferol 

and betulinic acid was tested against 3CLpro (PDB ID: 6M2N) using molecular docking paradigm while 

antiviral drugs- remdesivir, darunavir and hydroxychlorquine- were used as standards for comparison. All phyto-

constituents showed an effective binding interaction with 6M2N, and the binding affinity was ranged from –
8.854 to –13.398 as compared to remdesivir, darunavir and hyroxychlorquine. Amongst tested compounds, 

abietic acid, ferruginol and betulinic acid exhibited promising enzyme interaction. Results indicate that based 

upon the binding energy of abietic acid, ferruginol and betulinic acid could be efficient SARS-CoV-2 3CLpro 

inhibitors. This is supported by the fact that the effects of some terpenoidal phytochemicals especially abietic 

acid, ferruginol and betulinic acid showed promising enzyme interaction as compared to remdesivir and 

darunavir. Therefore, further studies are warranted to confirm the effectiveness of abietic acid, ferruginol and 

betulinic acid for the therapy of COVID-19. 
 

KEYWORDS: COVID-19, 3CLpro, terpenoids, molecular docking. 
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INTRODUCTION:   
The severe acute respiratory syndrome corona virus 2 

(SARS-CoV-2) triggered coronavirus disease 2019 

(COVID-19) is currently the rapidly spreading disease 

across the globe. The virus has been mainly emerged as 

human-to-human contact-transmitted pathogen. 

Moreover, it can also be spread through the air if 

respiratory droplets of infected person reach the mouth, 
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ABSTRACT: 
High Performance Thin Layer Chromatography (HPTLC) is the most potent and sophisticated type of Thin 

Layer Chromatography (TLC). It uses chromatographic layers with the highest levels of separation, efficiency 

and employs high-tech equipment for every step of the process, including accurate sample application, 

standardised reproducible chromatogram development, and software-controlled evaluation. HPTLC is a concept 

that incorporates both the use of established methodologies for qualitative and quantitative analysis and a widely 

standardised methodology founded on scientific facts. The resolution can be increased and more exact 

quantitative measurements, which satisfies all quality standards for today's analytical needs. Development of an 

analytical technique based on HPTLC and parameter validation in line with practical assessment. It complies 

with standards while reducing mistakes and inquiries. Quality Control and Quality Assurance of raw materials of 

Plant Origin can easily and effectively be done qualitative characterization and quantitative determination of 

mixtures of substances, Chemical Fingerprinting by High Performance Liquid Chromatography. This review 

article provides fundamental principles, guidance for proper validation practise, aids in selecting the best mobile 

phase, and clarifies the processes of the analytical process., protocol, separation, resolution, validation process, 

current advancements, changes made to TLC that led to HPTLC, optimization, process control, automation, and 

hyphenation.  
 

KEYWORDS: HPTLC method, Method Validation, Drug Evaluation, Standardization.  
 

 

1. INTRODUCTION:   
In recent years, researchers have been using different 

techniques to create fingerprints of various sample 

types.1, 2 The industry often bases its compliance with 

QC criteria and current good manufacturing practises on 

pharmacopoeial standards.3,4 Pharmacopoeial standards 

are required to evaluate and guarantee the quality of 

drugs distributed on the domestic pharmaceutical 

market. These standards enable regulators to perform 

quality control of drugs, drug substances, and excipients 

used in drug manufacturing and allow consumers to 

form an independent opinion about the drug quality.5 

When compared to other techniques, chromatography 

tools continue to be superior for the analysis of 

compounds.6,7  
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Most pharmacopoeal monographs list chromatography 

studies as one of the essential identity tests. 8,9 Various 

chromatographic is available to ensure the quality of 

drugs substances but High-performance thin layer 

chromatography (HPTLC) is highly feasible, reliable, 

straightforward, quick, and effective technique for 

qualitative and quantitative analysis of drug 

compounds.10 HPTLC is an analytical technique based 

on TLC, which has been improved to allow for 

quantitative analysis of the compounds. The application 

of HPTLC is widely regarded and approved, and in 

order to standardise the test procedures, numerous 

approaches are being developed. HPTLC is one of the 

chromatographic methods that are accessible and is used 

for constituent identification, impurity identification and 

quantification, and active substance quantification.11 

When it comes to analytical objectives, HPTLC is one 

of the best TLC techniques due to its improved 

accuracy, reproducibility, and ability to document the 

results when compared to normal TLC. As a result, 
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Abstract

One of the most often utilized methods for drug discovery is molecular docking. With docking, one

may discover new therapeutically relevant molecules by targeting the molecule and predicting the

target–ligand interactions as well as different conformation of ligand at various positions. The

prediction signifies the effectiveness of the molecule or the developed molecule having different

affinity with target. Drug discovery plays an important role in the development of a new drug

molecule of different moiety attached to it, which leads us in the management of several diseases.

In silico approach led us to identification of numerous diseases caused by virus, fungi, bacteria,

protozoa, and other microorganisms that affect human health. By means of computational

approach, we can categorize disease symptoms and use the drugs available for such types of

warning signs. After the docking process, molecular dynamics computational technique helps in the

simulation of the physical movement of atoms and molecules for a fixed period of time, giving a view

of the dynamic evaluation of the system. This review is an attempt to illustrate the role of molecular

docking in drug development.
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Abstract:- Kaempferol is a naturally existing flavonol 
that can be found in plants and other sources. It has a 
number of health advantages and is a vital component of 
many products made from plants. The most prevalent 
polyphenols in the average person’s diet are flavonoids, 
which are mostly found in fruits, vegetables, and plant-
based drinks. Kaempferol is well recognized for its 
antioxidant qualities, which prevent the production of 
ROS and lipid peroxidation and have a variety of other 
effects.  In addition to being an antioxidant, Kaempferol 
also possesses functional and nutraceutical qualities that 
lessen oxidative damage to biological cells. High dosage 
of flavonoids has been demonstrated in studies to 
potentially lower the risk of lymphatic filariasis and 
cancer. 
 

Keywords:- Flavonoids, Antioxidant, Lymphatic Filariasis, 
Cancer, Nutraceuticals. 
 

I. INTRODUCTION 

 

The use of medicinally active plants in Chhattisgarh, 
India, remains paramount in traditional medicine to treat 
various ailments of the nation. Additionally, these plants are 
essential resources for the development of novel drugs. 
There is an abundance of enthusiasm for using antioxidants 
from natural sources rather than synthetic antioxidants in the 
manufacture of pharmaceuticals. Because antioxidants not 
only act as antioxidants, but they also have functional and 
nutraceutical properties that aid in reducing oxidative 
damage to cells in the human body [1]. 

 

Among all the chemical compounds, flavonoids have 
the highest antioxidative activity. Flavonoids are cleft into a 
number of groups based on their chemical harmony, namely 
isoflavonoid, flavones, catechins (flavanols), flavonols, 
anthocyanins flavanones, chalcones, and neoflavonoids [2]. 
It is already recognized that polyphenols (such as 
flavonoids) have antioxidant properties [3]. The shikimate 
pathway is the best way to synthesize flavonoids [4] a 
process occurring in plant plastids; [5,6,7]. More than 2000 
compounds are known, about 500 of which exist as free 
aglycones and the rest as C-glycoside (aglycones attached 
directly to flavonoid skeleton as C-C covalent) or O- 
glycosides (aglycone combined to hydroxyl oxygen).   

 

 

Although flavonols are lipophilic in nature at their free 
state as aglycones, most flavonols yielded in plants are 
bound with sugar moieties, glycosidic form, and are 
hydrophilic [8]. The existent of hydroxyl functional group in 
flavonols are essential and potent binding sites for sugar 
such as O [9]. The most commonly attached sugar to 
flavonols are monosaccharides such as arabinose, glucose, 
galactose, xylose, rhamnose and the disaccharide rutinose 
(formation of β- glycosidic bond to link glucose and 
rhamnose) [10].  

 

A growing number of studie supports Kaempferol as a 
breast cancer chemotherapy agent with clear therapeutic 
benefits [11]. Flavonoids are the most common polyphenols 
in human diet, which are found in vegetables, fruits and 
plants-based beverages primarily, and are the key 
ingredients of numerous plant-based products. 
Epideminilogical and animal studies show that high doses of 
flavonoids may scale down the uncertainty of cancer and 
lymphatic filariasis [12,13] 

 

Kaempferol is most encountered aglycone flavonoid in 
its glycoside form. This is a tetrahydroxyflavone with four 
hydroxy groups at 3,5,7 and 4 position. Kaempferol is found 
in Camelia sinensis (Tea tree) and has various beneficial 
health effects. Kaempferol (3,5,7-trihydroxy-2-(4-hydroxy -
phenyl)-4H-chrimen-4-one) is a natural occurring 
hydrophobic polyphenol aromatic compound with diverse 
metabolic functions [14]. Apple, tomatoes, green tea, green 
beans,  potatoes, brussels sprouts, spinach, grapes, 
cucumbers, lettuce, broccoli, peaches, ripe blackberries, 
onions, raspberries and pumpkins are common sources [15]. 

 

Kaempferol is named for German physician, naturalist 
and historian Engelbert Kaempfer, who worked to spread 
medicinal awareness and knowledge from Japan to the West 
in 17th century [16]. 

 

As with other nutraceutical and dietary supplements, it 
is always recommended to consume Kaempferol-rich food 
as part of an equitable diet rather than relying solely on 
dietary supplements [17]. Kaempferol strive a protective 
effect in non mutated cells while inducing apoptosis in these 
mutant cells these aspects are mainly related to kaempferol’s 
pronounced antioxidant action, i.e., direct action on 
antioxidant enzymes, effectively inhibiting ROS production 
and lipid peroxidation, ultimately resulting in a wide 
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The popularity and acceptance of ayurveda drugs are increasing day by day worldwide due to
their low cost and no side effects. Due to high demand of herbal raw materials for the
manufacturing of different classical as well as phytoformulation there is scope for adulteration of
original drugs with chemically or physically resemble raw drugs. Standardization process con-
forms the identity, quality and purity of herbal drugs, which can be done by different procedures
and by using sophisticated techniques. HPTLC method has advantages over other techniques due
to its suitability for herbal drugs, low cost, reproducibility and it is easy to operate as well. An
HPTLC method has been developed for the quality testing of Avipattikar churna (AVC) and to
discriminate any kind of alteration in drugs composition.

Keywords: Avipattikar churna; HPTLC quantification; Eugenol; marker estimation; ayurveda;
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PHYTO-VESICULAR SYSTEM FOR BIOAVAILABILITY ENHANCEMENT 
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(Received 15 June 2022) (Accepted 11 May 2023)

ABSTRACT

Ellagic acid is a naturally occurring chemical compound found in a variety of fruits and vegetables like 

blackberries, raspberries, strawberries, pomegranates and cranberries. Antioxidant, antimutagenic 

and anticancer effects are all included in ellagic acid. Ellagic acid, on the other hand, is poorly 

absorbed and rapidly removed from the body, making it a challenging drug candidate. To overcome 

the above limitation, solvent evaporation method was used for the preparation of ellagic acid phyto-

vesicle complex. Several batches were prepared for optimization at varying drug to phospholipid 

concentration ratios. The optimized formulation was found to have particle size in the range of 122.08 

± 9.66 nm, zeta potential -36.2mV, entrapment efficiency 95.65 ± 0.33 % and a drug loading capacity of  

22.9 %. The in vitro release profile of the optimized batch shows maximum release behaviour of up to 69 % 

at 24 h. The ex vivo intestinal permeation, however shows 85.38 % release within 140 minutes.

Keywords: Ellagic acid, phyto-vesicles, solvent 

evaporation, In vitro, Ex vivo

INTRODUCTION

Herbal medicines are in high demand at present, 

owing to the fact that they have fewer side effects and are 

not harmful to the environment. Indigenous systems of 

medicine in India and southeast Asia use herbal medicines 

(Ayurveda, Unani, Siddha, Chinese and others)1. In some 

countries, a herbal is used as a supplement or alternative 

medicine. Nutraceutical, or food supplement, is the 

preferred term for a herbal product2. It is well known that 

phytoconstituents can be used for a variety of health-

related purposes3. Polar or water-soluble molecules 

make up most of the plant9s bioactive constituents (e.g. 

phenolics, glycosides, tannins and flavonoids)4. Due to 

their high molecular size and poor lipid solubility when 

taken orally or administered topically, water-soluble 

phytoconstituents have limited efficacy5. As a result, the 

bioavailability of phytoconstituents is negatively impacted. 

Poor absorption is due to high molecular weight and low 

lipid solubility. 

The issue of poor drug absorption is a major one, 

but there are numerous ways to address it6. The idea of 

forming phyto-vesicles for enhanced medicinal efficacy 

has been frequently studied and documented in recent 

years. An appropriate solvent is used to generate a 

hydrogen bond between stoichiometric concentrations of 

drug functionality and the polar heads of phospholipids7. 

The stability of phyto-vesicles is better than that of 

liposomes because of hydrogen bonding. Fruits and 

vegetables contain phenolic phytochemicals like ellagic 

acid, which are significant for their health benefits 

against oxidation-related chronic diseases like cancer 

and cardiovascular disease. Either ellagic acid directly 

counteracts the deleterious effects of oxidative stress or 

it activates/induces cellular antioxidant enzyme systems, 

according to several studies. These models can9t explain 

how phytochemicals maintain unique cellular homeostasis 

and how that leads to their preventive mode of action and 

therapeutic effects in various biological systems and cell 

types, which are more comprehensive antioxidant-related 

functions8. 

Nanoscale medication delivery has received a lot 

of attention recently because of the benefits they offer 

in terms of both pharmacological efficacy and toxicity9. 

It is worthwhile to investigate a nanoscale drug delivery 

technology for ellagic acid which can overcome the 

problem of poor intestinal permeability and increase the 

bioavailability for future therapeutic treatments. Woody 

plants, berries, grapes and nuts are all sources of ellagic 
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ABSTRACT

One of the most often utilized methods for drug discovery is

molecular docking. With docking, one may discover new ther-

apeutically relevant molecules by targeting the molecule and

predicting the target–ligand interactions as well as different

conformation of ligand at various positions. The prediction sig-

nifies the effectiveness of the molecule or the developed mole-

cule having different affinity with target. Drug discovery plays an

important role in the development of a new drug molecule of

different moiety attached to it, which leads us in the management

of several diseases. In silico approach led us to identification of

numerous diseases caused by virus, fungi, bacteria, protozoa, and

other microorganisms that affect human health. By means of

computational approach, we can categorize disease symptoms

and use the drugs available for such types of warning signs. After

the docking process, molecular dynamics computational tech-

nique helps in the simulation of the physical movement of atoms

and molecules for a fixed period of time, giving a view of the

dynamic evaluation of the system. This review is an attempt to

illustrate the role of molecular docking in drug development.

Keywords: molecular dynamics, docking, in silico, disease,

drug discovery

INTRODUCTION

T
he computational process of finding the ligand or a

moiety that is fit geometrically and energetically to

the receptor active site is known as molecular dock-

ing. The activity of the drug depends on the molec-

ular affinity of the drug to the receptor (protein) active site.

Molecular docking plays a key role in recognition of drug

(ligand)–receptor interaction.1 The free energy modification

unassociated and associated states of the drug with the target

designates its molecular recognition. Hydrogen bond, elec-

trostatic, Van der Waal, pi–pi, and hydrophobic interaction

are significant in molecular recognition. The in silico study

helps in understanding the nature of these ligand–receptor

interactions, which may provide a potential drug molecule.

More and new therapeutic targets are being studied using

in silico methods such as chemoinformatics, molecular mod-

eling, pharmacophore modeling, homology modeling, and

artificial intelligence (AI), which can be explained by recent

computer technology advancement and restoration of bio-

logical, chemical, and structural data.2 It is now possible to

conduct virtual screenings of millions of compounds in a

definite period, hence diminishing the expenses of hit iden-

tification and increasing the probability of finding a desirable

drug molecule. In drug development, there are a variety of

molecular modeling tools that may be divided into structure-

based and ligand-based approaches (Fig. 1).3

Types of Docking

Rigid docking. In this docking process, the target protein

and the selected ligand conformations are meant to be rigid.

Flexibility in the molecular bond angle, bond length, and

torsion angle is not permitted or they are constant. This sub-

stantial change at molecular level is not permitted in this

type of docking.

40 ASSAY and Drug Development Technologies ª MARY ANN LIEBERT, INC. � VOL. 22 NO. 1 � JANUARY 2024 DOI: 10.1089/adt.2023.060

D
ow

nl
oa

de
d 

by
 2

40
2:

81
00

:2
12

2:
d1

8a
:e

5d
b:

39
ce

:2
6e

c:
73

0d
 f

ro
m

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

1/
31

/2
4.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 

ali06fiza@gmail.com
Typewritten text
292

ali06fiza@gmail.com
Highlight



Advances in Biological Regulation xxx (xxxx) xxx

Please cite this article as: Shradha Devi Dwivedi et al., Advances in Biological Regulation,
https://doi.org/10.1016/j.jbior.2023.101011

Available online 14 December 2023
2212-4926/© 2023 Elsevier Ltd. All rights reserved.

Mechanistic insight on the role of iRhom2-TNF-α-BAFF signaling 
pathway in various autoimmune disorders 
Shradha Devi Dwivedi a, Rashi Shukla a, Krishna Yadav b, Lokendra Singh Rathor a, 
Deependra Singh a, Manju Rawat Singh a,* 

a University Institute of Pharmacy, Pt. Ravishankar Shukla University, Raipur (C.G), 492010, India 
b Raipur Institute of Pharmaceutical Educations and Research, Sarona, Raipur, Chhattisgarh, 492010, India   

A R T I C L E  I N F O   

Keywords: 
iRhom2 
TNF-α 

BAFF signaling 
iRhom1 and iRhom2 receptors 
Autoimmune diseases 

A B S T R A C T   

iRhom2 is a crucial cofactor involved in upregulation of TNF receptors (TNFRs) and the pro- 
in昀氀ammatory cytokine tumor necrosis factor (TNF-) from the cell surface by ADAM17. Tumor 
necrosis factor- α converting enzyme (TACE) is another name given to ADAM17. Many membrane 
attached biologically active molecules are cleaved by this enzyme which includes TNFRs and the 
pro-in昀氀ammatory cytokine tumor necrosis factor- α. The TNF receptors are of two types TNFR1 
and TNFR2. iRhom2 belongs to the pseudo-protease class of rhomboid family, its abundance is 
observed in the immune cells. Biological activity of ADAM17 is affected in multiple levels by the 
iRhom2. ADAM17 is traf昀椀cked into the Golgi apparatus by the action of iRhom2, where it gets 
matured proteolytically and is stimulated to perform its function on the cell surface. This process 
of activation of ADAM17 results in the protection of the organism from the cascade of in昀氀am-
matory reactions, as this activation blocks the TNF- α mediated secretion responsible for in-
昀氀ammatory responses produced. Present paper illustrates about the iRhom2-TNF-α-BAFF 
signaling pathway and its correlation with several autoimmune disorders such as Rheumatoid 
Arthritis, Systemic Lupus Erythematosus, Hemophilia Arthropathy, Alzheimer’s disease and 
Tylosis with esophageal cancer etc.   

1. Introduction 

Cell signaling is the operation occurring in the cells, which confers the cells with the ability to generate or receive signals in 
response to the external stimuli or the surrounding environment. Cell to cell communication is established between the cells by 
extracellular signaling molecules, it can be operated over the distance or between the neighboring molecules (Valls and Esposito, 
2022). Receptor proteins play a pre-eminent role in mediation of cell signaling. There are various cell signaling pathways occurring 
simultaneously involved in maintaining normal physiological conditions such as estrogen signaling pathway, Akt signaling pathway, 
AMPK (AMP-activated protein kinase) signaling pathway, apoptosis signaling pathway, insulin signaling pathway, JAK-STAT(Janus 
kinase/signal transducers and activators of transcription) signaling pathway, AMPK (AMP-activated protein kinase) signaling 
pathway, NF-κB (Nuclear Factor kappa B) signaling pathway, p53 signaling pathway, toll-like signaling pathway, Notch signaling 
pathway, VEGF (Vascular Endothelial Growth Factor) signaling pathway, Wnt (Wingless-related integration site) signaling pathway, 
MAPK (Mitogen-activated protein kinase) signaling pathway and iRhom2-TNF- α-BAFF signaling pathway. iRhom2 is involved in the 
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Abstract: Background: Menopause refers to the natural process of the “cessation of the menstru-
al cycle.” This phase predominantly affects aged women and can lead to various symptoms such
as  hot  flashes,  insomnia,  night  sweats,  and  sexual  dysfunction,  among  others.  Unfortunately,
many women remain unaware of this condition, and some even choose to overlook the symptoms.
However, those who recognize the symptoms consult with a doctor, who may recommend Hor-
mone replacement therapy (HRT). Initially, Hormone replacement therapy (HRT) can be effec-
tive, but prolonged use can result in side effects. To mitigate these effects, there is a need to ex-
plore and investigate herbal therapies as an alternative treatment for menopausal symptoms.

Objective: The objective of this review is to explore and summarize various herbs used in manag-
ing menopausal symptoms as an alternative to hormone replacement therapy.

Methods: For this review, we conducted a literature survey spanning from 1998 to 2023. We used
keywords such as menopause, endocrinology, hormone replacement therapy, and herbs used for re-
ducing menopausal symptoms to search databases such as Google Scholar, PubMed, and SciDi-
rect. Relevant data were sourced from various journals like Plos One, JAMA, Frontier, Drug in
Context, MDPI, Molecules, BMC Women's Health, Research Gate, Heliyon, Elsevier, Taylor &
Francis,  Nutrients,  JMM, Wiley,  OXFORD, Hindawi,  Clinical  Phytoscience,  Pharmaceuticals,
Phytomedicine, and Menopause: The Journal of The North American Menopause Society.

Results: The literature review encompassed 40 research articles and 200 review articles, including
randomized controlled trials. The findings revealed that several herbal plants, including Curcuma
longa, Zingiber officinale, Foeniculum vulgare, Trigonella foenum, Actaea racemosa, Glycyrrhiza
glabra, Oenothera biennis, Trifolium pratense, Humulus lupulus, Vitex agnus-castus, Valeriana of-
ficinalis, Linum usitatissimum, Cannabis sativa, and Asparagus racemosus, have shown efficacy
in treating menopausal symptoms.

Conclusion: In conclusion, medicinal plants can play a significant role in managing acute meno-
pausal syndrome. The intent of this review is to highlight the most recent research on estrogenic
plants for medicinal purposes and their therapeutic impact on cognitive deficiencies brought on by
estrogen shortage during menopause and aging.

Keywords: Menopause, endocrinology, hormone replacement therapy, herbs, cognitive deficiencies, hypothalamus.

1. INTRODUCTION
“Menopause” refers to the natural process of the “cessa-

tion of the menstrual cycle.” It typically occurs in most wom-
en between the ages of 45 and 52. The transition from fertili-
ty to infertility, known as the menopausal transition, is a nat-
ural and unavoidable change that affects all women [1]. By
the year 2030, approximately 1.2 billion women worldwide
will be menopausal or postmenopausal, with 47 million new
women experiencing menopause each year [2].
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Endocrinology shows a decrease in Inhibin B from the
ovaries, leading to a loss of negative feedback on follicular-s-
timulating  hormone  (FSH).  Low Anti-Mullerian  Hormone
(AMH) levels within the ovary facilitate FSH-stimulated fol-
licle  growth  and  estrogen  synthesis.  However,  as  follicles
are  lost,  these  compensatory  mechanisms  become  insuffi-
cient,  resulting  in  unpredictable  follicle  development  and
eventually stable but very low estradiol levels in postmeno-
pause [3].

Follicular stimulating hormone (FSH) release is promot-
ed  by  Gonadotropin  hormone-releasing  hormone  (GnRH).
Gonadotropin hormone-releasing hormone (GnRH) is pro-
duced by the hypothalamus and transferred through the hypo-
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ABSTRACT: Rheumatoid arthritis (RA) is classi昀椀ed as a chronic in昀氀ammatory autoimmune 
disorder, associated with a varied range of immunological changes, synovial hyperplasia, carti-

lage destructions, as well as bone erosion. The in昀椀ltration of immune-modulatory cells and ex-

cessive release of proin昀氀ammatory chemokines, cytokines, and growth factors into the in昀氀amed 
regions are key molecules involved in the progression of RA. Even though many conventional 

drugs are suggested by a medical practitioner such as DMARDs, NSAIDs, glucocorticoids, etc., 

to treat RA, but have allied with various side e昀昀ects. Thus, alternative therapeutics in the form of 
herbal therapy or phytomedicine has been increasingly explored for this in昀氀ammatory disorder of 
joints. Herbal interventions contribute substantial therapeutic bene昀椀ts including accessibility, less 
or no toxicity and a昀昀ordability. But the major challenge with these natural actives is the need of 
a tailored approach for treating in昀氀amed tissues by delivering these bioactive agentsat an appro-

priate dose within the treatment regimen for an extended periodof time. Drug incorporated with 

wide range of delivery systems such as liposomes, nanoparticles, polymeric micelles, and other 

nano-vehicles have been developed to achieve this goal. Thus, inclinations of modern treatment 

are persuaded on the way to herbal therapy or phytomedicines in combination with novel carriers 

is an alternative approach with less adverse e昀昀ects. The present review further summarizes the 
signi昀椀canceof use of phytocompounds, their target molecules/pathways and, toxicity and chal-
lenges associated with phytomolecule-based nanoformulations.

KEY WORDS: antioxidant, autoimmunity, anti-in昀氀ammatory, nanocarriers, rheumatoid arthri-
tis, synovial in昀氀ammation

I. INTRODUCTION

Rheumatoid arthritis (RA) is a chronic in昀氀ammatory autoimmune disease, which leads 
to articular damage and co-morbidities in the bone, vascular, metabolic, and psycho-

logical systems.1 It advances with in昀氀ammatory 昀氀are-ups followed by in昀氀ammation in 
the synovial membrane of the joint, increasing bone and cartilage deterioration with 

extreme pain. Initially minor joints are a昀昀ected followed by spread to the larger joints in 
due course of time, and lastly a昀昀ects di昀昀erent organs such as heart, skin, kidneys, eyes, 
and lungs. The proximal interphalangeal and metacarpophalangeal joints are damaged 
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Abstract. The utilization of customary methods for oral cleanliness maintenance has a long-written 

history. Herbs are making a comeback all over the world. Herbal extracts have been used in dentistry 

to alleviate pain as antimicrobial plaque specialists, to delay receptor arrival, and as germicides, 

cancer prevention agents, antimicrobials, antifungals, antibacterial, antiviral, and analgesics. Current 

article gives an outline of different natural products used in oral care with their impacts on oral 

health, restorative actions, applications, and marketed products. This article also highlights 

mechanistic need of oral cleanliness and the different dental diseases associated with it. The regular 

phytochemicals could offer a successful anti-microbial and address ways to deal with avoidance and 

restorative systems for different dental infections. There are different herbal formulations available 

on the market for oral care such as paste, mouthwash, gargles, gels, etc. creating need for awareness 

of consumers towards the herbal products. In these review, we have also discussed the commercial 

aspect of the herbal dental products along with assessment of side effects and toxicity of these herbs.   

Keywords: Herbs, Oral care, commercialization, dental diseases. 

1. Introduction 

Oral problems are a significant health burden for many nations and impact people at all stages of life, 

resulting in pain, discomfort, deformity, and even death. According to WHO, 3.5 billion individuals 

are impacted by oral disorders signifying 3 out of 4 people affected in developing countries. 

Globally, it is estimated 2 billion individuals experience caries of permanent teeth as well as 514 

million children suffer from caries of primary teeth(Salari et al. 2022). Oral and dental health is 

inextricably linked to overall wellness that affects day-to-day life. Speech, food selection, life 

quality, and well-being are all factors to consider. In light of the incidence of oral illnesses and their 

effects on people, dental care became very important. 

 Disease associated with improper dental care and hygiene is one of the world9s most influencing 
diseases. Dental well-being is essential to general prosperity and connects with the norms of life that 

reach out past the elements of the craniofacial complex(Torwane et al. 2014). The most predominant 

and considerable oral illnesses all around the world are dental caries (tooth rot), periodontal sickness, 

tooth loss, herpangina, Thrush, and Canker sores (Janakiram et al. 2020). An oral cavity might be a 

limited, moderate rot of the teeth and one of the chief normal kinds of plaque0related infection. WHO 
report claims that around 100% of adults and 60 to 90% of school children are suffering from 

cavities(<Oral Health= n.d.). Improper dental cares enhance the oral microbes that cause oral 

infections, such as gingivitis, periodontitis, oral candidiasis, and other oral infections. Gingivitis is 

the initial stage of gum disease, which is caused by a variety of bacterial species. These bacteria 

enter the crevices between a person's gums, where the toxins are produced leading to irritation and 

inflammation of the gum tissue nearby. While periodontitis is a serious bacterial infection in which 

the accumulation of bacteria over gums and teeth forms pus pockets underneath the gum lines, loss, 

and falling of teeth. On the other hand, candidiasis is a kind of fungal infection caused by Candida. It 

is also known as oropharyngeal candidiasis or thrush. In these, white patches have appeared in the 

inner lining of cheeks, tongues, the upper part of mouth, and throat; pain during swallowing and 

eating. The persistence of these oral disorders leads to chronic diseases like oral cavity arises to 

ulcers and cancer in the oral cavity; periodontitis leads to rheumatoid arthritis and ostio-arthritis; 
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A B S T R A C T   

Psoriasis is a chronic autoimmune disorder that has a major effect on the quality of life for millions of people 
throughout the world. The pathogenesis of psoriasis has revealed intricate molecular networks and signaling 
pathways, opening new avenues for precision medicine. Psoriasis treatments include topical therapy, photo-
therapy, systemic therapies, and biologics, but achieving optimal outcomes is dif昀椀cult. Despite advancements in 
understanding the causes of psoriasis and the development of various treatments, optimizing therapeutic out-
comes remains challenging. Managing psoriasis poses challenges in terms of drug delivery and evaluation 
models. Novel drug delivery systems capable of navigating complex skin barriers and delivering therapeutics 
precisely to target cells are crucial for advancing treatment options. This article provides an inclusive overview of 
psoriasis, highlighting recent discoveries and potential therapeutic targets. The article emphasizes the impor-
tance of combining different modalities, such as synthetic and herbal agents, with biologics to improve ef昀椀cacy. 
Nanocarriers show promise for targeted drug delivery in psoriasis, as they can encapsulate antipsoriatic drugs, 
biologics, and gene therapies, providing enhanced stability, improved tissue penetration, and precise cellular 
targeting. These advancements in drug delivery systems have the potential to revolutionize psoriasis treatment 
by maximizing ef昀椀cacy while minimizing side effects. The article also discusses the commercial outcomes in 
psoriasis formulations, including patents related to treatment and ongoing clinical trials, which provide valuable 
insights into the evolving landscape of psoriasis therapeutics. These insights contribute to the evolving 昀椀eld of 
psoriasis therapeutics and offer hope for improved outcomes for patients suffering from psoriasis.   
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Hematoxylin and eosin stain.; rRNA, Ribosomal ribonucleic acid; RNA, Ribonucleic acid; DNA, Deoxyribonucleic acid; GFP-labeled, Green 昀氀uorescent protein; TEWL, 
transepidermal water loss; MTX, Methotrexate; TAC, tacrolimus; CLSM, Confocal laser scanning microscopy; QDs, Quantum dots; SC, Stratum corneum; STAT3, 
signal transducer and activator of transcription 3; DIT, Dithranol; PPI, Polypropylene imine dendrimers; 8-MOP, 8-methoxsalen; STEM, Scanning transmission 
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vesicles; MNP, Microneedle patch; QBD, Quality by design; IFNs, interferons; TLRs, Toll-like receptors; AMPs, antimicrobial peptides; CCL, C–C motif ligand; NEs, 
Nanoemulsions. 
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A B S T R A C T   

Genetic inheritance refers to the process by which traits and characteristics are passed from one generation to the 
next through the transmission of genetic information. This information is stored in the form of DNA (deoxy-
ribonucleic acid), which is organized into structures called genes. Genetic hereditary disorders can be broadly 
classi昀椀ed into four categories on the basis of mode of inheritance and location of genes or chromosomes, they are: 
x-linked dominant, x-linked recessive, autosomal dominant and autosomal recessive. A speci昀椀c diagnostic 
method is necessary for the diagnosis of inherited disorders. For instance, ARMPCR (ampli昀椀cation refractory 
mutation system polymerase chain reaction) is used to identify sickle cell anaemia, Breast cancer by crisper 
technology, and HIV (human immunode昀椀ciency virus) can be detected by sandwich ELISA (enzyme linked 
immunosorbent assay) test. Mutation on FMR1 alleles in Fragile-X syndrome can be determined by TP-PCR 
(Triplet Repeat Primed-Polymerase Chain Reaction). Alteration on FBN1 gene in Marfan syndrome can be 
identi昀椀ed by a FISH (昀氀uorescence in situ hybridization) test. All these tests are highly speci昀椀c in nature, which 
depend upon genomic sequences, temperature, blood count and many more. To get a deeper comprehension of 
hereditary problems, we have expanded on a numerous methods and diagnostic criteria in this study. This study 
discusses many techniques for quickly and precisely identifying genetically inherited disorders.   

1. Introduction 

According to the National Human Genome Research Institute, ge-
netic disorders result from a deviation from the usual sequence of DNA, 
either whole or partially. Genetic inheritance may be caused via muta-
tions in a single gene (monogenic disorder), multiple genes (multifac-
torial inheritance disorder), or a combination of gene mutations and 
environmental factors and alterations in the number or structure of 
entire chromosomes (damage to chromosomes) (Genetic Disorders, n.d.). 
Genetic inheritance can be categorized based on various factors, 

including the mode of inheritance, the number of genes involved, and 
the location of genes on chromosomes. They are classi昀椀ed into four main 
types: Autosomal Dominant Inheritance is a type of genetic transmission 
pattern associated with traits or disorders determined by a single gene 
located on an autosomal chromosome, meaning it is not linked to the sex 
chromosomes. In this mode of inheritance, the presence of a dominant 
allele is suf昀椀cient to express the associated trait. The dominant allele is 
denoted by a capital letter (e.g., A), while the recessive allele is denoted 
by a lowercase letter (e.g., a). Individuals with an autosomal dominant 
trait have a 50 % chance of passing the trait to each of their offspring, 

Abbreviations: AIDS, acquired immune de昀椀ciency syndrome; AIDS, human immunode昀椀ciency virus infection and acquired immune de昀椀ciency syndrome; APTT, 
activated partial thromboplastin clotting time; APTT, activated partial thromboplastin time; ARMPCR, ampli昀椀cation refractory mutation system polymerase chain 
reaction; ART, antiretroviral therapy; ASD, autism spectrum disorders; BAC, bacterial arti昀椀cial chromosomes; CAPS, cleaved ampli昀椀ed polymorphic sequences; CBC, 
complete blood count; cfDNA, circulating cell free DNA; CGG, cysteine-guanine-guanine; CRISPER, clustered regularly interspaced short palindromic repeats; ELISA, 
enzyme-linked immunosorbent assay; FISH, 昀氀uorescence in situ hybridization; FMR1, fragile-X mental retardation; FMRP, fragile-X mental retardation protein; FT, 
昀椀brinogen test; FXPOI, fragile-X primary ovarian insuf昀椀ciency; FXTAS, fragile-X-associated tremor/ataxia syndrome; Glu, glutamic acid; HIV, human immunode-
昀椀ciency virus; miRNA, micro-RNA; MLPA, multiplex ligation-dependent probe ampli昀椀cation; NIPT, non-invasive prenatal testing; OD, optical density; PCR-RFLP, 
polymerase chain reaction-restriction fragment length polymorphism; PM, premutation; PT, prothrombin time; QF-PCR, quantitative 昀氀uorescence polymerase chain 
reaction; SCA, sickle cell anaemia; SMA, spinal muscular atrophy; SMN, survival motor neuron; TP-PCR, triplet repeat primed-polymerase chain reaction; US, ul-
trasonography; Val, valine; WBCs, white blood cells. 
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ABSTRACT

Introduction: Nutraceuticals are food-derived products o(ering supplemen-
tary health bene)ts. These nutraceuticals have been found e(ective in the 
treatment of the Parkinson’s disease (PD) as they possess multifaceted e(ects 
against neurodegeneration. Nutraceuticals have proven their safety and 
e.cacy in several pre-clinical and clinical trials against PD, however, still 
there is an urgent need to report the health bene)ts of nutraceuticals on 
a broader platform and evaluate their complete molecular mechanism 
against PD.
Area covered: The review emphasizes the role of nutraceuticals in combat-
ing pathogenic mechanisms associated with PD. These include, mitochon-
drial dysfunction, protein ubiquitination, oxidative stress, excitotoxicity, 
neurotransmitter imbalance, neuroin2ammation, inhibition of PPAR-ϒ/PGC- 
1α/NRF-2, and PON2 signaling pathways. The review also includes pre-clinical 
and clinical aspects of nutraceuticals in balancing the impaired gut-brain axis 
in PD.
Expert opinion: In recent years there have been many reports on neuropro-
tective potential of PD. The growing interest showed that various supple-
ments, including polyphenols, vitamins, minerals, and the Mediterranean 
diet, can aid promising therapeutic properties for relieving PD symptoms. 
However, at present, there is no speci)c nutraceutical that has been 
designed to treat the symptoms of PD. Future studies on nutraceuticals 
may focus on developing individualized as well as customized therapies 
using specialized nutraceuticals based on epigenetics and the expression 
of PD.

KEYWORDS 

Parkinson’s disease; 
oxidative stress; 
nutraceuticals;  
PPAR-PGC-1α/NRF-2;  
gut-brain axis

Introduction

Preferential death of dopamine (DA)-releasing neurons in the substantia nigra pars compacta 
(SNpc) results in a decreased level of DA in its striatal projections, leading to Parkinson’s 
disease (PD).[1] Apart from DA’s depletion, motor symptoms such as dyskinesia, tremor, 
rigidity, and postural inabilities, and non-motor symptoms such as sleep alteration, hypoten-
sion, urinary retention, and gastrointestinal (GI) alterations have been found clinically 
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Abstract

Organogels represent semi-solid systems where an organic liquid phase is entrapped within a three-
dimensional network formed by self-assembled, crosslinked, or entangled gelator fibers. These
versatile materials find applications in a wide range of fields, including chemistry, pharmaceuticals,
cosmetics, biotechnology, and food technology. Notably, in pharmacology, they serve as valuable
platforms for drug and vaccine delivery, facilitating the transport of active ingredients through various
routes such as transdermal, oral, and parenteral. However, their previous utility as drug delivery
systems was hindered by the toxicity associated with the organic solvents used. The pharmacokinetics
of medications delivered via organogels are primarily influenced by the distinctive properties of these
materials, specifically their "high permeability and poor aqueous solubility," which can impact the
bioavailability of the drugs. Organogels can be employed topically or for the controlled release of
medications through cutaneous administration and percutaneous absorption, expanding their scope
of application beyond conventional drug delivery methods. Organogels hold significant promise as
drug delivery vehicles due to their biocompatibility, non-irritating properties, and thermoremanent
characteristics. They enable the formulation of diverse drug delivery systems by incorporating both
hydrophilic and hydrophobic bioactive compounds within the gel matrix. This comprehensive review
offers an overview of organogels, encompassing their nature, synthesis, characterization, and
properties. Special attention is directed towards cutting-edge technologies employed in designing
organogels as potential controlled delivery systems, with a focus on their emerging therapeutic
applications.

Keywords: Organogels; bioavailability.; drug delivery; skin permeation; solubility; topical route.

LinkOut - more resources

Full Text Sources

Bentham Science Publishers Ltd.

4/10/25, 4:45 PM Technical Considerations, Applications, and Benefits of Organogels in Topical Drug Delivery Systems - PubMed

https://pubmed.ncbi.nlm.nih.gov/38385494/ 1/1

https://pubmed.ncbi.nlm.nih.gov/?term=Yadav+A&cauthor_id=38385494
https://pubmed.ncbi.nlm.nih.gov/?term=Jhawat+V&cauthor_id=38385494
https://pubmed.ncbi.nlm.nih.gov/?term=Singh+RP&cauthor_id=38385494
https://pubmed.ncbi.nlm.nih.gov/?term=Chauhan+S&cauthor_id=38385494
https://pubmed.ncbi.nlm.nih.gov/?term=Dutt+R&cauthor_id=38385494
https://pubmed.ncbi.nlm.nih.gov/?term=Goyal+R&cauthor_id=38385494
https://pubmed.ncbi.nlm.nih.gov/?term=Singh+D&cauthor_id=38385494
https://doi.org/10.2174/0126673878277455240214110033
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://www.eurekaselect.com/227245/article
https://www.eurekaselect.com/227245/article
ali06fiza@gmail.com
Typewritten text
307

ali06fiza@gmail.com
Highlight



Article

Novel Coronavirus: An Overview of the History, Pathophysiology, Diagnosis, and Management of the Pandemic COVID-19 Catastrophe, with Special
Emphasis on Herbal Treatment Alternatives

July 2024 · Coronaviruses 05

DOI:10.2174/0126667975308765240710080655

Authors:

Show all 7 authors

To read the full-text of this research, you can request a copy directly from the authors.

Abstract

The crisis of COVID-19 pandemic, has shaken up the whole world with its power of
transmission and unknown treatment strategy. A disease that starts with fever, cold, and
cough leads to extreme fatigue, loss in breathing capacity, alveolar damage, and eventual
death. The disease forced human beings to stay at home to protect humankind. Due to the
serious nature of this COVID- 19 pandemic, humankind was forced to understand the
plausible cause and methods to reduce the spread and find out the best possible
therapeutic regimen. Thus, the present review provided new insight into the history,
symptoms, pathogenesis, diagnosis, clinical research, and follow-up treatment strategies
of COVID-19. Further, In order to deal with such a pandemic situation, we have even
introduced a novel concept of natural therapy based on medicinal plants for repurposing it
as potential as a therapeutic warrior against COVID-19.
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The crisis of COVID-19 pandemic, has shaken up the whole world with its power of transmission and unknown treatment strategy. A disease that
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Background: Topical delivery of NSAIDs through organogels might transport lornoxicam to the site of action, minimizing
gastrointestinal problems and adverse effects.

Methods: In the current investigation, a lecithin organogel containing lornoxicam was made by microemulsion method. For this
purpose, a certain amount of pure soya lecithin was dispersed in suitable isopropyl myristate as a dispersant and emulsifier at
room temperature to form the oily phase. The lecithin was completely dissolved in the combination by the next morning. Sorbic
acid was then added to the mixture as a preservative, Pluronic F-127 and potassium sorbate were weighed out, and then they
were mixed with cold water to create an aqueous phase, and menthol was added. On the next morning, lornoxicam, the active
component, became soluble in polyethylene glycol-400 and combined with the lecithin isopropyl palmitate mixture. The oily
portion was agitated using a mechanical stirrer at 400 rpm while the aqueous phase was introduced gradually.

Results: The lornoxicam organogel preparation was it was assessed for its physical appearance, organoleptic characteristics,
consistency, gelation temperature, drug content, and in vitro release studies. The active ingredient content of formulation F5
was the highest at 93.33. Formulations F4 and F5 were selected for kinetic studies because they had all physical characteristics
under reasonable limits, the active ingredient level was the greatest, and the active ingredient release was the fastest in eight
hours.

Conclusion: The transdermal organogel formulation of lornoxicam was found to be effective for topical distribution of the drug
and when administered topically, it has strong anti-inflammatory and anti-rheumatic action.
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Abstract

Rheumatoid Arthritis (RA) is a chronic autoimmune systemic inflammatory disease that affects the joints and other vital 

organs and diminishes the quality of life. The current developments and innovative treatment options have significantly 

slowed disease progression and improved their quality of life. Medicaments can be delivered to the inflamed synovium via 

nanoparticle systems, minimizing systemic and undesirable side effects. Numerous nanoparticles such as polymeric, lipo-

somal, and metallic nanoparticles reported are impending as a good carrier with therapeutic properties. Other issues to be 

considered along are nontoxicity, nanosize, charge, optical property, and ease of high surface functionalization that make 

them suitable carriers for drug delivery. Metallic nanoparticles (MNPs) (such as silver, gold, zinc, iron, titanium oxide, and 

selenium) not only act as good carrier with desired optical property, and high surface modification ability but also have 

their own therapeutical potential such as anti-oxidant, anti-inflammatory, and anti-arthritic properties, making them one of 

the most promising options for RA treatment. Regardless, cellular uptake of MNPs is one of the most significant criterions 

for targeting the medication. This paper discusses the numerous interactions of nanoparticles with cells, as well as cellular 

uptake of NPs. This review provides the mechanistic overview on MNPs involved in RA therapies and regulation anti-arthritis 

response such as ability to reduce oxidative stress, suppressing the release of proinflammatory cytokines and expression of 

LPS induced COX-2, and modulation of MAPK and PI3K pathways in Kuppfer cells and hepatic stellate cells. Despite of 

that MNPs have also ability to regulates enzymes like glutathione peroxidases (GPxs), thioredoxin reductases (TrxRs) and 

act as an anti-inflammatory agent.

Keywords Rheumatoid arthritis · Metallic nanoparticle · Targeting · Cellular uptake

Introduction

Rheumatoid Arthritis (RA) is a chronic systemic autoim-

mune disorder. It is characterized by the destruction of 

bone and cartilage inflammation at a synovial site, leading 

to enhanced mortality disability and reduced quality of life. 

(Song et al. 2021; Devi Dwivedi et al. 2023) Out of 100,000 

of the total population, 40 persons are affected by RA, more 

significant than 0.5 to 1%. It commonly starts at the age of 

40 to 60 years (Zheng et al. 2021). According to the Global 

Burden of Disease 2010, the prevalence of RA in women 

is almost three times greater than in males which is usually 

one female in 28 and one male in 59. RA can develop at 

any stage of life. Women between the ages of 30 and 60 are 

more likely than males to acquire RA (Brennan-Olsen et al. 

2017). Advancement in RA therapy was associated with the 

joint damage, inhibition, control the progression of disease 
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Abstract
Introduction

Fluconazole, a prominent triazole antifungal medication, is utilized to manage a broad range of
Candida infections. It has been approved by the FDA for various systemic and superficial fungal
conditions, including vaginal, oropharyngeal, and esophageal candidiasis. The effectiveness of
fluconazole can be significantly improved through innovative drug delivery systems.

Objectives

The main objective of this study is to develop and characterize a liposomal fluconazole transdermal
patch aimed at enhancing drug delivery. This involves improving systemic absorption, reducing
gastrointestinal side effects, and preventing metabolic degradation.

Methods
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ABSTRACT:  

Introduction 

Fluconazole, a prominent triazole antifungal medication, is utilized to manage a broad range of 

Candida infections. It has been approved by the FDA for various systemic and superficial fungal 

conditions, including vaginal, oropharyngeal, and esophageal candidiasis. The effectiveness of 

fluconazole can be significantly improved through innovative drug delivery systems. 

Objectives 

The main objective of this study is to develop and characterize a liposomal fluconazole transdermal 

patch aimed at enhancing drug delivery. This involves improving systemic absorption, reducing 

gastrointestinal side effects, and preventing metabolic degradation. 

Methods 

This research involved the development of a liposomal formulation using a thin film hydration 

method and its subsequent incorporation into a transdermal patch. The patch was made using a 

matrix composed of glycerine, gelatin, and hydroxypropyl methylcellulose (HPMC). Key 

parameters measured included drug content, moisture content and uptake, uniformity of weight, 

thickness, antifungal activity, and in-vivo drug release. 

Results 

The developed transdermal patches demonstrated promising pharmacokinetic properties. Key 

findings include: Uniformity of Weight: Patches showed high uniformity with percentages ranging 

from 93±0.4% to 96±0.3%. Thickness: The patches maintained consistent thickness measurements, 

varying from 4.1±0.03 mm to 4.3±0.04 mm. Moisture Content and Uptake: Moisture content was 

low, with percentages around 0.57±0.005% to 0.82±0.006%, and moisture uptake also remained 

under 1%. Drug Content: Drug content was robust across different formulations, ranging from 

84±0.5% to 89±0.4%. In-vitro Drug Release: Drug release showed increasing absorbance over time, 

with significant releases observed at 30 minutes, 1 hour, and 2 hours, confirming a sustained release 

profile. Antifungal Activity: The patches displayed effective antifungal properties, with zones of 

inhibition indicating fungistatic activity against Candida albicans. 

Conclusion 

The liposomal fluconazole transdermal patch represents a significant advancement in antifungal 

medication delivery. It not only reduces the side effects associated with oral administration but also 

enhances bioavailability and effectiveness. The patches demonstrated a consistent and controlled 

release of fluconazole, improved drug content uniformity, and effective antifungal activity, making 

them a viable alternative to traditional fluconazole treatment methods. This innovation is expected 

to improve patient compliance and overall treatment outcomes for fungal infections. 
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Skill test battery in Kho-Kho for women 

 
Rinku Tiwari, Reeta Venugopal and Aniksha Varoda 

 
Abstract 

The purpose of the study was to develop test for assessment of skill ability of women Kho-Kho players. 

Kho-Kho playing ability demands speed, agility, coordination, balances and flexibility. The test items 

constructed were administered to 60 female Kho-Kho players, age range between 17 to 25 years. Factor 

analysis was employed to analyze the data. Two factors were identified offensive skill test with five 

items and defensive skill test with three items. The test constructed will help the coaches, trainer and 

teachers for selection, of the players, to monitor performance to predict the performance and for other 

purposes. 

 
Keywords: Kho-Kho, indigenous sports and women players 

 

Introduction 

Skill test is a tool which can be used to assess performance of a player and provides unbiased 

and validated evaluation. Skill test assess a player in variety of positions and situations which 

actually occurs during play. This kind of tests which assess skill outcomes in games and 

sports are used by coaches and researchers, to estimate player’s ability and also for talent 
identification. Sports specific technical skill test is important to differentiate among the 

players of different caliber and also useful in predicting performance [1]. 

Kho-Kho is one of the popular traditional sports in India. The origin of Kho-Kho is difficult 

to trace, but many historians believe, that it is a modified form of 'Run Chase', which in its 

simplest form involves chasing and touching a person [2]. KhoKho is a traditional Indian sport 

that dates back to ancient India and is believed to have been mentioned in the Mahabharata, 

an epic that narrates the war between two sets of royal cousins [3]. 

With its origins in Maharashtra, Kho-Kho in ancient times, was played on 'raths' or chariots, 

in premorden times and was known as Rathera [2, 3]. The present form of the game, played by 

individuals on foot, was invented in 1914 by Pune’s Deccan Gymkhana club12 Kho-Kho is a 

tag game where one team tries to chase and touch the members of the other team while the 

other team tries to avoid being touched [4, 5, 6]. 

Like other indigenous games, Kho-Kho is simple, inexpensive and enjoyable and game of 

high alertness. The game demands high level of physical fitness specifically speed, agility 

and endurance, dodging and feinting along with mental toughness. Kho Kho is widely played 

across South Asia and also has a presence in some regions outside South Asia, such as South 

Africa and England [4]. It is a competitive game and has been demonstrated at the 1936 Berlin 

Olympics and the 1982 Asian Games [5]. It is also a medal sport in the South Asian Games [2] 

The first league of its kind called Ultimate Kho-Kho was launched in India in August 

2021(1) Kho-Kho has been recognized by the International Kho-Kho Federation (IKF) and is 

played at the national and international levels [3, 4]. In India, the Kho-Kho Federation of India 

(KKFI) governs the sport and organizes national championships and selection trials for 

international competitions [5, 6, 7]. 

Assessing sports-specific technical skills plays a vital role in classifying players, selecting 

individuals for teams, and designing effective training programs [7, 8, 9]. The evaluation of 

these skills provides insights into an athlete's unique abilities and their capacity to perform in 

specific positions. Consequently, researchers continuously strive to develop comprehensive 

tests that accurately assess performance across a wide range of sports and games [10, 11, 12]. 

Skill test in Kho-Kho for different age and gender have developed. Test items ewer also 

developed for female players in Kho-Kho and other indigenous sports like Kabaddi [14, 15, 16].  
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IMPACT OF SAHAJA YOGA MEDITATION ON 

INTELLIGENCE IN RELATION TO DIFFERENT 

AGE GROUPS 

 
Abstract: 

Objective: This study on SYM (Sahaja Yoga Meditation) was administered with a 

aim to investigate the significant impact of a meditation method named Sahaja Yoga 

Meditation (SYM) on cognitive intelligence, with a focus on understanding its effects 

across different age groups. 

Introduction: Sahaja Yoga Meditation (SYM), a practice established by                    

Dr. Nirmala Chandrika Prasad Srivastava in 1970, is known for its significant 

potential and required benefits in promoting mental and spiritual well-being. SYM 

emphasizes achieving a state of thoughtless awareness or mental silence, which is 

recognised a shape of advanced meditation practices. Previous research conducted 

on Sahaja Yoga Meditation has suggested that SYM could positively influence 

psychological and physiological health. However, its specific impact on cognitive 

intelligence remains underexplored. This study seeks to address this gap by assessing 

the significant relationship between the variables, SYM and intelligence in varying 

age groups. 

Materials and Methods: The study involved 300 participants, divided into SYM 

practitioners and non-practitioners, with 150 subjects in each group. Participants / 

subject were divided equality into two age groups: 20-30 years and 30-40 years. 

Intelligence was data were collected systematically adoptability standard procedure 

from different colleges and SYM centres in Raipur, Chhattisgarh. Statistical 

technique named, between-between two-way factorial Analysis of Variance 

(ANOVA) was employed to find out the significant effects of SYM and age on 

intelligence. 

Results: The analysis showed that SYM practitioners exhibited significantly higher 

intelligence scores compared to non-practitioners across both age groups. 

Specifically, SYM practitioners scored an average of 63.97 and 65.05 in the 20-30 

and 30-40 age groups, respectively, while non-practitioners scored 41.24 and 44.14. 

The results of the two-way ANOVA indicated a substantial effect of SYM on 

intelligence (F = 760.038, p < 0.05), with a Effect Size (Partial Eta Squared value) 

of .72, suggesting that SYM accounts for 72% of the change/variance in intelligence 

scores. Age also expressed a significant effect on the depended variable, intelligence 

(F = 6.343, p = 0.012), but there no interactional impact of Sahaja Yoga Meditation 

and different age group on depended variable, intelligence (F = 1.332, p = 0.249). 

Conclusion: The study provides significant proof that Sahaja Yoga Meditation 

positively impacts cognitive intelligence, with significant improvements observed 

among practitioners compared to non-practitioners. The benefits of SYM appear 

consistent across different selected age groups, suggesting its broad applicability as 

a cognitive enhancement tool. These findings underscore the potential of SYM to 

support intellectual development and cognitive health.  Research in future my 

explore the long-term effects of SYM and investigate the underlying mechanisms 

driving these cognitive benefits. 
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Introduction:  

Sahaja Yoga (SY) is an exceptional meditation 

technique encompassing both spiritual and practical 

dimensions. While traditionally acknowledged for 

promoting spiritual and mental health, SY is also linked 

to nuanced effects on certain physiological systems 

[Yalta et al., 2011]. Sahaja Yoga Meditation (SYM) is 

notably intriguing as a method of meditation because it 

instructs practitioners to attain a condition of mental 

silence or thoughtless awareness, where thoughts are 

either suppressed or significantly diminished. This state 

is recognized as the ultimate objective of meditation, as 

delineated in ancient yoga texts [Barrós-Loscertales et al., 

2021].  

 

Sahaja Yoga, established in 1970 by Dr. Nirmala Chandrika 

Prasad Srivastava, is practiced freely in over 140 countries, 

including India. Seasoned practitioners of Sahaja Yoga 

Meditation have reported numerous advantages leading to 

enhanced overall well-being in contemporary times [Rathor et 

al., 2020].  Sahaja Yoga has shown the ability to mitigate 

depression and potentially alleviate anxiety. Furthermore, 

engaging in Sahaja Yoga practice correlates with enhanced 

subjective well-being and psychological wellness [Hendriks, 

2018]. Inner conflicts have ceased, leaving us with a tranquil and 

conscious mind. Within every individual, there exists a system 

of nerves and sensory organs known as channels (Nadis) and  
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The Scholarly Landscape of Sahaja Yoga Meditation 

and Meditation Studies: A Bibliometric Analysis 

 
Abstract: Various types of literature reviews and bibliometric analysis have been 

conducted to identify, access, or synthesize the findings, recurring themes, emerging 

patterns, research gaps, and employed methodologies within the domains of Sahaja 

Yoga Meditation (SYM) and Meditation Studies. In recent years, advancements in 

technology have empowered researchers to scrutinize literature about Sahaja Yoga 

Meditation and Meditation in a more reliable and objective manner. The primary 

objective of this investigation is to provide an exhaustive exposition of Sahaja Yoga 

Meditation (SYM) and meditation research through bibliometric methodologies. 

Additionally, this study seeks to visually represent and unveil the evolving 

conceptual and intellectual landscape within this scholarly arena. To achieve these 

objectives, the investigator conducted a co-occurrence analysis and generated visual 

maps using articles sourced from PubMed. Employing VOS viewer software, a series 

of bibliometric analyses were undertaken. In the Sahaja Yoga Meditation research, 

meticulous co-occurrence analysis of 111 keywords revealed pivotal associations. 

"Humans", "Adults," "Yoga," and "Meditation" were predominant. Gender, age, and 

neurological aspects were evident. This analysis outlines key dimensions. Within 

meditation research, an analysis of 9,675 keywords identified 19 critical themes. 

"Meditation", "Humans," "Gender," "Age Group," "Mindfulness," and 

"Psychological Aspects" featured prominently. This comprehensive analysis of 

bibliometric analysis offers important and valuable insights in relation to both fields, 

guiding further exploration. The paper illuminates the complex realm of Sahaja Yoga 

Meditation (SYM) and general meditation research, revealing their multifaceted 

aspects, including diverse populations, demographics, neuroscience, therapy, and 

research methods. These insights aid researchers in mapping trends and guiding 

future meditation studies, offering a valuable contribution through bibliometric 

analysis. 
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Introduction: 
Meditation, an encompassing term that 

encompasses a diverse array of practices, primarily centers 

on the introspective exploration of both the body and the 

mind. In the context of Western approaches, the primary 

objective of most meditation methods revolves around 

attaining enhanced command over attention and emotions, 

thereby fostering a more harmonious, stress-free, and 

healthier lifestyle. In contrast, yoga encompasses many 

techniques, with meditation (referred to as dhyana in 

classical yoga) occupying a central position. Delving into 

the origins of yoga, the inaugural known treatise, , "The 

Yoga Sutras of Patanjali," underscores the fundamental 

tenet that "Yoga is the suppression of the modifications of 

the mind [1]. Meditation encompasses a diverse array of 

contemplative techniques, , each geared towards enhancing  

consciousness, fostering inner harmony, and alleviating stress, 

among other objectives. The profound impact of meditation on 

consciousness and awareness has ignited the curiosity of 

neuroscientists, prompting extensive investigations into its 

effects on the human brain. Extensive research within the realm 

of neuroscience has unveiled intriguing correlations between 

the transformative experiences brought forth by meditation 

practices and the consequential structural and functional 

alterations within the brain This revelation emerges through 

both longitudinal studies, which chart the evolution of 

meditative experiences over time, and cross-sectional studies, 

where distinctions in brain structure and function surface when 

comparing seasoned meditators to neophytes or individuals 

who abstain from meditation altogether [2].  
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Abstract 
This study examines the impact of Sahaja Yoga Meditation (SYM) on freedom in relation to 

gender, positioning it within the broader framework of sustainable development. Yoga and 

meditation arerecognized and known for their significant benefits in enhancing cognitive 

function, emotional stability, and overall health. Among various meditative practices, SYM 

uniquely fosters a state of thoughtless awareness, facilitating self

resilience. This research employs a 2 x 2 factorial design, including 400 subjects from 

Chhattisgarh State, stratified by gender and meditation practice. Freedom was assessed using 

the Sustainable Development Survey Scale (SDSS). The resu

exhibit significantly higher freedom scores than non

transformative role of meditation in fostering autonomy and self

Significant gender differences were also observe

levels of perceived freedom compared to their male counterparts. However, related to 

interaction between gender and meditation practice was not found statistically significant, 

suggesting that the benefits of S

genders. The findings underscore the neurocognitive and psychological mechanisms through 

which SYM influences self-

highlights the relevance of SYM in achieving Sustainable Development Goals (SDGs), 

particularly in promoting mental well

contribute to the growing body of literature advocating for the integration of the practice of 

meditation into mental health and sustainable development policies. Future research should 

explore the long-term implications of SYM on freedom, incorporating diverse cultural and 

demographic variables to further elucidate its transformative potential.
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This study examines the impact of Sahaja Yoga Meditation (SYM) on freedom in relation to 

gender, positioning it within the broader framework of sustainable development. Yoga and 

meditation arerecognized and known for their significant benefits in enhancing cognitive 

function, emotional stability, and overall health. Among various meditative practices, SYM 

uniquely fosters a state of thoughtless awareness, facilitating self-regulat

resilience. This research employs a 2 x 2 factorial design, including 400 subjects from 

Chhattisgarh State, stratified by gender and meditation practice. Freedom was assessed using 

the Sustainable Development Survey Scale (SDSS). The results reveal that SYM practitioners 

significantly higher freedom scores than non-practitioners, indicating the 

transformative role of meditation in fostering autonomy and self-expression. Statistically 

Significant gender differences were also observed, with female participants reporting greater 

levels of perceived freedom compared to their male counterparts. However, related to 

interaction between gender and meditation practice was not found statistically significant, 

suggesting that the benefits of SYM in enhancing freedom are universally experienced across 

genders. The findings underscore the neurocognitive and psychological mechanisms through 

-awareness and emotional regulation. Additionally, the study 

ce of SYM in achieving Sustainable Development Goals (SDGs), 

particularly in promoting mental well-being and gender equality. These results significantly 

contribute to the growing body of literature advocating for the integration of the practice of 

ion into mental health and sustainable development policies. Future research should 

term implications of SYM on freedom, incorporating diverse cultural and 

demographic variables to further elucidate its transformative potential. 
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Abstract:  In positive mental health, self-acceptance promotes inner harmony, reduces anxiety and depression, 

and enhances personal growth and life satisfaction, laying the foundation for meaningful relationships and 

overall emotional resilience. Hence self acceptance is an integral part of positive mental health. Studies in this 

area have strongly advocated the benefits of regular physical exercise in enhancing mood states but its efficacy 

in improving self-acceptace component of positive mental health is not conclusive with a lack of scientific 

studies in the elderly population. 100 elderly women from Raipur district of Chhattisgarh were selected 

purposively. Only those women with low levels of self-acceptance were selected. 50 elderly women were 

placed in the experimental group while the remaining 50 elderly women constituted the control group. To 

assess self-acceptance in elderly females, a positive mental health inventory of Agashe and Helode (2007) 

was used. The results reveal a significant increase in self acceptance of elderly women of the experimental 

group during the 06 months study period (F=48.11, p<.01). Although a significant difference in self 

acceptance of elderly women was also observed (F=10.49, p<.01) but it lacks uniformity. The gain score 

comparison further revealed that the self acceptance of elderly women from the experimental group was 

increased significantly as compared to elderly women in the control group. It was concluded that the six-

month interventional physical exercise program proved effective in improving the self-acceptance component 

of positive mental health among elderly women. Therefore, integrating a structured physical exercise routine 

into their daily lives is recommended to promote greater self-acceptance. 

 

Index Terms - Interventional physical exercise program, Elderly women, self-acceptance 
 

Introduction 

A key component described in positive mental health is self-acceptance. The meaning of the term 

self-acceptance is accepting our strengths, weaknesses and shortcomings. Self-acceptance is recognition of 

work done by a person irrespective of achievements, mistakes during their work or criticism made by others. 

With a fair amount of self-acceptance, a person can face life challenges with confidence and honesty because 

of fair knowledge of own weaknesses and strengths. There is no condition involved in self-acceptance which 

is the opposite of self-esteem where a comparison of a person's achievements is made with the yardstick of 

some norms. When a person develops self-acceptance, he consolidates his mental state which is essential for 

optimism, resilience and emotional balance. When a person accepts himself, his reliance on others for 

approval is less because he is not afraid of rejection. Hence self-acceptance, allows us to live a happy life 

while handling challenges effectively and thereby grow continuously as human being. Strupp and Hadley 

(1977) also conceived mental health in its positive perspectives. This model has considered self-acceptance, 

ego strength and philosophy of human nature/life as the major components of positive mental health. In 

positive mental health, self-acceptance promotes inner harmony, reduces anxiety and depression, and 

enhances personal growth and life satisfaction, laying the foundation for meaningful relationships and overall 

emotional resilience. Hence self-acceptance is an integral part of positive mental health.  
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We report the time resolved spectroscopy result from two observations of Cen X-3,
over one binary orbit with ASTROSAT and two binary orbit with NuSTAR. NuSTAR
covered two intensity states where the light curve showed transition in count rate from
first to second binary orbit by a factor of  3. A phenomenological model comprising of
partially absorbed powerlaw with smoothed high energy cutoff, cyclotron absorption 
24 keV and 6.4 keV iron emission gave good fit for ASTROSAT observation. NuSTAR
spectra required two additional emission components, a broad one  5.7 keV and a
narrow one  6.9 keV. A weak secondary absorption feature at  11.6 keV and 
14.5 keV was seen in the residuals of the spectral fit for ASTROSAT and NuSTAR data
respectively. The secondary absorption energy showed no correlation with the cutoff
energy. Its strength varied within 0.1 to 0.6 keV with its width  1.6 keV. Its energy and
optical depth showed linear positive correlation with the fundamental cyclotron line
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ABSTRACT

In some cases, the merger of two neutron stars can produce a

rapidly rotating and highly magnetized millisecond magnetar. A

signi�cant proportion of the rotational energy deposited to the

emerging ejecta can produce a late-time radio brightening from

interacting with the ambient medium. Detection of this late-time

radio emission from short GRBs can have profound implications

for understanding the physics of the progenitor. We report the

radio observations of �ve short GRBs – 050709, 061210, 100625A,

140903A, and 160821B using the legacy Giant Metrewave Radio

Telescope (GMRT) at 1250, 610, and 325 MHz frequencies and the

upgraded-GMRT (uGMRT) at band 5 (1050–1450 MHz) and band 4

(550–900 MHz) after ∼2–11 yr from the time of the burst. The

GMRT observations at low frequencies are particularly important

to detect the signature of merger ejecta emission at the peak.

These observations are the most delayed searches associated with

some GRBs for any late-time low-frequency emission. We �nd no

evidence for such an emission. We �nd that none of these GRBs is

consistent with maximally rotating magnetar with a rotational

energy of . However, magnetars with lower rotational

energies cannot be completely ruled out. Despite the non-

detection, our study underscores the power of radio observations

in the search for magnetar signatures associated with short GRBs.

∼ 1053 erg
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To Study the E�ect of Nanoparticle TiO  on Sodium (Na ) – Ion Conducting Solid

Polymer Electrolyte System: [80PEO:20NaPF ]
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Abstract

2
+

6

Manju Sahu, Niranjan Kumar, R. C. Agrawal, Y. K. Mahipal

To study the e�ect of nano�ller particle TiO  on sodium (Na ) – ion conducting solid
polymer electrolyte (SPE) �lm: [80PEO:20NaPF ] and nanocomposite polymer electrolyte
(NCPE): [80PEO:20NaPF ] + xTiO , where x = 1–9 wt. (%) have been prepared. SPE �lm
composition: [80PEO:20NaPF ] selects as Ist-phase host and nano-sized (<100 nm) �ller
materials TiO  as IInd-phase dispersoid. Both SPE and NCPE �lms have been prepared by
the hot-press technique. Filler particle-dependent conductivity study reveals the NCPE
system: [80PEO:20NaPF ] + 8TiO  as the highest conducting composition with
σ  − 3.53 × 10  S cm , which is approximately one order of magnitude higher than the SPE
optimum conducting composition (OCC) (σ ) ≈ 7.78 × 10  S cm . Ion transport properties
for both SPE and NCPE system have been evaluated in terms of ionic conductivity (σ) and
total ionic (t )/cationic (t ) transference numbers using combined AC/DC techniques in
order to evaluate its usefulness in all-solid-state battery applications. Structural/thermal
properties have been characterized using X-ray di�raction (XRD) and di�erential scanning
calorimetry (DSC) techniques. A cyclic voltammetry (CV) study has been performed in SPE
and NCPE OCC �lm to evaluate the electrochemical performance for battery application.
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Abstract

In the present manuscript, a comprehensive study of temperature-dependent ionic conductivity,

dielectric behaviour, and thermal, structural, and morphological characteristics of nano-composite

polymer electrolyte (NCPE) �lms has been performed. NCPE �lms were prepared by hot-press

method from a blend of two polymers, Poly (ethylene oxide) (PEO) and Poly (acrylonitrile) (PAN),

complexed with sodium perchlorate (NaClO ) complexing salt and titanium dioxide (TiO ) nano�ller.

Electrochemical Impedance Spectroscopy (EIS) has been used to investigate electrical and dielectric

properties and their correlations. The effect of TiO  concentration on ionic conductivity and dielectric

relaxation has been investigated at different temperature ranges. Both the smoother surface and the
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Abstract

In this study, the hot press method has been used to synthesize a blended solid polymer

electrolyte (BSPE), containing poly (ethylene oxide) and polyacrylonitrile (PEO/PAN) matrix

complexed with sodium perchlorate (NaClO ) salt. The film with varying salt concentration

has been prepared, in which the BSPE OCC (optimum conducting composition) film exhibits

the highest ionic conductivity is (σ ) ∼ 2.10 × 10  Scm  at room temperature. X-ray

diffraction (XRD), Impedance Spectroscopy (IS), Differential Scanning Calorimetry (DSC) and

Thermal Gravimetric Analysis (TGA) techniques have been adopted for the characterization.

These investigations are demonstrated their utility and potential for all-solid-state device

applications.
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Efficacy of GSR Biofeedback Relaxation on Aggression and Blood Pressure in Patients with Type II Diabetes Mellitus: A
Randomized Controlled Trial
Abstract
To verify the effect of GSR biofeedback (GSR-BF) relaxation training on aggression, blood pressure, and blood glucose levels, we conducted a randomized
controlled trial among type II diabetes patients (TIIDPs). 228 TIIDP were selected from the various hospitals of Raipur, Chhattisgarh. Sixty participants who
were found to have scores above the 75th percentile on the aggression inventory were included in the sample. Participants with higher aggression were
invited for intervention and out of them, 50 randomly divided into two groups: the biofeedback relaxation group and the sham-control group. The 25 TIIDPs
in the treatment group were given training on the use of the GSR-BF device for the management of stress parameters, with a total of 20 sessions (30 minutes
each). The 25 TIIDPs in the control group didn’t receive any training on biofeedback relaxation. Aggression, blood pressure, and blood glucose were assessed
before and after the intervention. Aggression was recorded on follow-up too. The SPSS 16th version was used for the analysis. The GSR-BFgroup reported a
significant change in systolic blood pressure (p = 014), blood glucose levels (P = 005) and in the dimensions of aggression (p = 001) on the post-intervention
test. On the other hand, the control group reported a moderate increase in aggression. The biofeedback group had a significant reduction in the levels of
aggression and blood pressure, while the control group had a significant increase in aggression. These findings will be helpful for the promotion of overall
health in hyperglycemic TIIDPs.
Keywords: Aggression, blood pressure, GSR biofeedback, hyperglycaemia, relaxation.
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ABSTRACT

Background: Internet addiction is found to be a growing global problem and India is not exceptional.

Adolescents are more over addicted to internet and suffering with mental confusions and deviation in

behaviour. Several instruments have been developed for assessment of Internet addiction. Internet

Addiction Test (IAT) is the most widely used tool to assess internet addiction, but psychometric

properties of the IAT have not yet been examined in the Indian adolescence. The aim was to examine

the validity and reliability of the 20-item Internet Addiction Test in Indian School Students.

Methodology: Seven hundred fifty-two students from a CBSE school of Raipur, India was randomly

selected in our study. The reliability and validity of IAT was examined. Confirmatory factor analysis

was used to examine the structural validity of IAT.

/ / /
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ABSTRACT 
Stress is an inevitable part of life. When a person believes that the 
demands made of them exceed their ability to cope, they experience 
stress. The technical name of these demands is 8stressors9. All job holders 
encounter stress to some extent however Police personnel tend to impose 
a high degree of stress and a multiplicity of stressful situations which can 
affect physical, psychological, social, emotional, and interpersonal 
relationships. This study focused on identifying the stress and coping 
strategies adopted by Odisha Police during the COVID-19 pandemic in 
the implementation of law enforcement duty, shutdown, and night curfew. 
Due to substantial stress, police personnel may face tension, burnout, 
conflict, frustration, and anxiety. There are various exercises and coping 
strategies available to cope with stress. The descriptive statistical 
techniques, t-ratio, ANOVA, Pearson's product moment coefficient of 
correlation and regression analysis will be used to summarize the 
collected data. SPSS 20th version was used for the statistical analysis of 
the data. The present study will provide technical support to the police 
personnel to cope with adverse situations during the discharge of their 
duty. This study also suggested the policy measures for the development 
of a productive and police-friendly work atmosphere in the state of 
Odisha and the country as a whole. 

Keywords: Job Stress and Coping Mechanism
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¹ lgk;d izk/;kid] v/;kid f'k{kk laLFkku] ia-jfo'kadj 'kqDy fo'ofo|ky;] jk;iqj] N-x-

izLrkouk

laosx vkarfjd Hkkoksa dk cká izdk'ku gSA Hkkoksa dk rhoz
gksuk gh okLro esa laosx gSA Lakosx ekuo thou ds fy, egRoiw.kZ
gSA laosx O;fDr dks leqfpr fopkj fd, fcuk dk;Z djus dks
mÙksftr djrs gSa rFkk ml mÙkstuk esa O;fDr iz'kaluh; ,oa fuanuh;
nksuksa gh izdkj ds dk;Z djrk gSA O;fDr vius thou esa le;&
le; ij vusd Hkkoksa dk vuqHko djrk gS tSls Hk;] Øks/k] isze]
?k`.kk] g"kZ] {kksHk] n;k] dkeqdrk vkfnA laosx ds mn; gksus ij
O;fDr esa vkarfjd 'kfDr dk lapkj gksrk gS rFkk og ,sls dk;Z
dks Hkh dj fn[kkrk gS tks lkekU; ifjfLFkfr esa laHko ugha gksrk gSA
ckyd esa tUe ls gh dqN u dqN laosx gksrs gSA 'kS'kokoLFkk ls
laosxkREkd fodkl izkajHk gks tkrk gS tks fd izkS<+koLFkk rd pyrk
jgrk gSA laosxkRed fodkl izkS<+koLFkk vkajHk gksus rd iw.kZ gks
pqdk gksrk gSA bl le; rd laossxkREkd ifjiDork vk tkrh
gSA ;g og le; gksrk gS tc O;fDRk vius laosxksa ij fu;U=.k
j[kuk lh[k tkrk gS ,oa vius fu.kZ; foosd ds vk/kkj ij ysuk
izkajHk dj nsrk gSA le;] LFkku o volj dks /;ku esa j[krs gq,
O;fDr mfpr <ax ls laosxksa dh vfHkO;fDr djrk gSA bls gh
laosxkRed ifjiDork dgk tkrk gSA bl izdkj tks O;fDr vius
laosxksa ij mfpr vadq'k j[krs gq, mUgsa Hkyh&Hkkafr vfHkO;Dr dj
lds mls laosxkRed :Ik ls ifjiDo dgk tk ldrk gSA

ch-,M- izf'k{k.k egkfo|ky;ksa esa v/;;jr iqý"k ,oa efgyk izf'k{kkfFkZ;ksa
ds e/; laosxkREkd ifjiDork dk ,d rqyukRed v/;;u

*izhfr flag

lkjka'k

izLrqr v/;;u esa  ch-,M- izf'k{k.k egkfo|ky;ksa esa v/;;ujr iqý"k ch-,M- izf'k{kkFkhZ ,oa efgyk ch-,M- izf'k{kkFkhZ
ds e/; laosxkREkd ifjiDork dk rqYkukREkd v/;;u fd;k x;k gSA laosxkRed ifjiDork ls rkRi;Z viuh vkSj nwljksa
dh Hkkoukvksa dks le>us vkSj izcaf/kr djus dh {kerk ls gSA laosxkREkd ifjiDork dk vFkZ gS larqfyr O;fDrRoA ,d
f'k{kd dk laosxkRed :Ik ls ifjiDo gksuk vko';d gSA v/;;u dk mís'; ch-,M- izf'k{k.k egkfo|ky;ksa esa v/;;ujr
iqý"k ch-,M- izf'k{kkFkhZ ,oa efgyk ch-,M- izf'k{kkFkhZ ds e/; laosxkREkd ifjiDork] ,oa laosxkRed ifjiDork ds fofHkUu
vk;ke lkaosfxd fLFkjrk] lkaosfxd izxfr] lkekftd lek;kstu] O;fDRkRo ,dhdj.k] vkSj vukfJr dks Kkr djuk gSA
v/;;u gsrq jk;iqj ftys esa fLFkr ch-,M- izf'k{k.k egkfo|ky;ksa esa v/;;jr 30 iqý"k ch-,M- izf'k{kkFkhZ ,oa 30 efgyk
ch-,M- izf'k{kkFkhZ dk p;u laHkkO; U;kn'kZ ls fd;k x;k gSA iznÙkksa ds ladyu gsrq MkW- ;'kohj flag ,oa MkW- egs'k HkkxZo
}kjk fufeZr laosxkREkd ifjiDork ekiuh dk iz;ksx fd;k x;k gSA iznÙkksa dk lkaf[;dh; fo'ys"k.k djus ij ifj.kke izkIr
gqvk fd iqý"k ch-,M- izf'k{kkFkhZ ,oa efgyk ch-,M- izf'k{kkFkhZ ds e/; laosxkREkd ifjiDork esa lkFkZd varj ugha gSA blh
izdkj iqý"k ch-,M- izf'k{kkFkhZ ,oa efgyk ch-,M- izf'k{kkFkhZ ds e/; laosxkREkd ifjiDork ds fofHkUu vk;ke lkaosfxd
fLFkjrk] lkaosfxd izxfr] lkekftd lek;kstu] O;fDRkRo ,dhdj.k] vukfJr esa Hkh lkFkZd varj ugha ik;k x;k gSA

lacaf/kr 'kks/k v/;;u

lqCckjk;.k ,oa fo'oukFku ¼2011½ us dkWyst ds Nk=ksa dh
laosxkREkd ifjiDork ij ,d v/;;u djds fu"d"kZ fudkyk
fd dkWyst ds Nk=ksa dh laosxkREkd ifjiDork csgn vfLFkj
gksrh gSA fyax] leqnk; vkSj ifjokj ds izdkj dk dkWyst ds
Nk=ksa dh laosxkREkd ifjiDork esa dksbZ Hkwfedk ugha gSA
dkWyst ds Nk= tks vyx& vyx /keks± ds gaS] muds laosxkREkd
ifjiDork esa egRoiw.kZ varj gSA flag] dkSj ,oa nqjstk ¼2012½
us fo'ofo|ky; ds Nk=ksa ds chp laosxkREkd ifjiDork dk
vè;;u djds fu"d"kZ Kkr fd;k fd iqý"k f[kykfM+;ksa vkSj
efgyk f[kykfM+;ksa ds chp HkkoukRed vfLFkjrk] HkkokRed
izfrxeu] lkekftd dqlek;kstu] O;fDrRo fo?kVu] Lora=rk
dh deh] vkSj laosxkRed ifjiDork ds laca/k esa egRoiw.kZ varj
gSA uqtgr ¼2013½ us Hkkjr ds d'ehj fo'ofo|ky; esa iqý"k
vkSj efgyk nwjLFk f'k{kkfFkZ;ksa dh laosxkRed ifjIkDork dk
rqyukREkd v/;;u djds crk;k fd fo'ofo|ky; ds iqý"k
nwjLFk f'k{kkfFkZ;ksa ,oa efgyk nwjLFk f'k{kkfFkZ;ksa ds laosxkRed
ifjiDork esa dksbZ [kkl varj ugha gS ,oa efgyk nwjLFk f'k{kkfFkZ;ksa
esa iqý"k nwjLFk f'k{kkfFkZ;ksa dh rqyuk esa laosxkRed vfLFkjrk
gksrh gSaA jkuh ,oa dqekjh ¼2014½ us Mh-,M- fo|kfFkZ;ksa dh
laosxkREkd ifjiDork dk muds lek;kstu ds laca/k esa ,d
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nQu gks tkrh gSa foMEcuk rks ;g gS fd tc fdlku bu lc 
leL;kvksa dks vkyk vQljksa ds lkeus j[krs gSa rks mUgSa QtÊ eqdnesa 
esa Q¡lkdj vufèk—r :i ls Mjk èkedkdj ijs'kku fd;k tkrk gSa 
f'koewfrZ th vius miU;kl esa bl leL;k dks bl çdkj fn[kkrs 
gSa&^^njvly] lhtu dh 'kq#vkr esa rks ugj esa ikuh vk;k ughaA 
dqN cjlkr gks xbZ Fkh vkSj dqN vius ifEiax lsV vkSj Vîwcosy ls 
yksxksa us èkku dh yxokgh iwjh dhA djhc nl fnu ckn ugj esa ikuh 
vk;k vkSj vk;k rks bruh rsth ls p<+k fd ugj dh iVjh dV xbZA 
cudV vkSj enjgok nksuksa xk¡oksa dh flaokj jkr&Hkj esa MckMc Hkj 
xbZA yxk, x, èkku dh Qly Mwc xbZA Mwch gqbZ Qly ds uqdlku 
dh HkjikbZ ds fy, flapkbZ foHkkx ls eqvkotk ek¡xus dh vkokt 
mBus yxhA mlh ek¡x dh dkV ds fy, ugj foHkkx us fdlkuksa ds 
f[kykQ ugj dkVus dk eqdnek fy[kk fn;k gSA^^6 
 vr% ge dg ldrs gSa fd LorU=rk ls iwoZ vkSj i'pkr 
fgUnh dFkkdkjksa ds }kjk fdlkuksa vkSj etnwjksa dh nqnZ'kk dk tks 
fp=.k fd;k x;k gS os lHkh leL;k,a vkt Hkh O;kIr gSaA bu leL;kvksa 
ij gekjs ns'k ds lHkh cqf)thoh oxZ dks xgu :i ls fparu djds 
budh nqnZ'kk dks lqèkkjus dk ç;kl djuk pkfg,A  
lanHkZ&lwph %&1-eqa'kh çsepUæ] xksnku miU;kl] ok.kh çdk'ku] ubZ 
fnYyh] 1936] ì0207  2-M‚0lqHkzkf'k"k ckfjd] Hkwe.Myhdj.k] i`087  
3-f'koewfrZ] vxe cgs nfj;ko miU;kl] jktdey çdk'ku] ubZ fnYyh] 
igyk laLdj.k] 2023] ì0 417  4-ogh] ì0449  5-ogh] ì0441  6-
ogh] i`0417 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6-d{kk X;kjgoha  esa vè;;ujr fo|kfFkZ;ksa ds 'kSf{kd fpark vkSj 
'kSf{kd miyfCèk dk lglacaèkkRed vè;;u 

&çhfr flag 
lgk;d çkè;kid] 

vè;kid f'k{kk laLFkku] ia-jfo'kadj 'kqDy fo'ofo|ky; jk;iqj  
 

çLrkouk&orZeku le; esa f'k{kk esa lapkj ,oa rduhdh 
dk çlkj gks jgk gSaA lekt vkèkqfudhdj.k dh çfØ;k ls xqtj jgk 
gSA çfrLièkkZ dk Hkh le; py jgk gSA ,sls le; esa vfèkdka'k O;fDr 
fdlh u fdlh çdkj ls fpafrr fn[kkbZ nsrs gSaA dbZ ckj ;g fpark 
çsj.kkL=ksr Hkh gksrh gS ,oa dbZ ckj ;g ruko dk dkj.k Hkh gks 
ldrh gSA blh çdkj tc fo|kFkÊ vè;;u dj jgs gksrs gS rc mUgsa 
i<+kbZ ,oa ijh{kk dh fpark gksrh gSA fpark vfèkd gksus ij ;g O;fDr 
dks Hk; ,oa vlqj{kk dh Hkkouk ls tdM+ ysrh gSaA fpark nks :iksa esa 
fn[kkbZ nsrh gSa çFke lexz fpark ds :i esa tks O;fDrRo dh fo'ks"krk 
gSA bldh vfèkd ek=k O;fDrRo esa nks"k ,oa lek;kstu dh leL;k 
mRiUu djrh gSaA nwljs :i esa fpark fdlh leL;k ;k ifjfLFkfr ds 
lacaèk esa gksrh gSaA fo|kFkÊ dh f'k{kk ds çfr fpark blh çdkj dh 
fpark gSa tks mldh viuh f'k{kk ds lacaèk esa ns[kh tkrh gSA f'k{kk 
çkIr djrs le; fo|kfFkZ;ksa ds le{k dbZ çdkj dh leL;k,W vkrh 
gSaA tc bu leL;kvksa dk lekèkku mUgsa ugha fey ikrk rc os fpafrr 
gks tkrs gSaA 'kSf{kd fpark dk Hkh Lrj gksrk gSa&mPp] eè;e] fuEuA 
'kSf{kd fpark fo|kfFkZ;ksa dh lQyrk ds fy, çsjd gS ;k ruko dk 
dkj.kA ;g mudh 'kSf{kd miyfCèk dk  vkdyu dj gh Kkr fd;k 
tk ldrk gSA 'kSf{kd miyfCèk ls gh fo|kfFkZ;ksa dh lQyrk Kkr 
gksrh gSaA 'kSf{kd fpark dk 'kSf{kd miyfCèk ds lkFk lacaèk dks Kkr 
djus ds fy, bl vè;;u dks djus dh vko';drk vuqHko dh xbZA  

lacafèkr vè;;u &nÙkk ,oa xksxksbZ ¼2015½ us 'kSf{kd 
miyfCèk ij 'kSf{kd fpark dk çHkko vè;;u fd;kA vè;;u ls fu"d"kZ 
çkIr fd;k fd Nk=ksa esa 'kSf{kd fpark dk vkSlr Lrj gSaA 'kSf{kd fpark 
dk vkSlr Lrj yM+ds vkSj yM+fd;ksa ds lkFk&lkFk ,dy vkSj la;qDr 
ifjokj ds Nk=ksa esa yxHkx leku FkkA tc Nk= ijh{kk ls igys vkSj 
ijh{kk ds nkSjku fpafrr gksrs gS] rks ijh{kk dh fpark muds çn'kZu ij 
egRoiw.kZ vkSj çHkkoh çHkko Mkyrh gSaA vksdksxq  ,oa vU; ¼2016½ us 
ijh{kk dh fpark vkSj Nk=ksa dk 'kSf{kd çn'kZu % lkekftd vè;;u 
–f"Vdks.k ij vè;;u djds fu"d"kZ fudkyk fd ijh{kk lacaèkh fpark 
mPp laLFkkuksa ds Nk=ksa ds chp ,d lkekU; ?kVuk gSa] ftlds 
ifj.kkeLo:i Nk=ksa dk 'kSf{kd çn'kZu [kjkc gksrk gSaA vkye ¼2017½ 
us eqf'kZnkckn ftys ds Ldwyh Nk=ksa ds chp 'kSf{kd fpark vkSj 'kSf{kd 
miyfCèk ds chp lacaèk dk vè;;u dj fu"d"kZ esa crk;k fd fpafrr 
Nk=ksa us Ldwy esa vPNk çn'kZu ugha fd;kA mPp vkSj fuEu fpafrr 
Nk=ksa dh 'kSf{kd miyfCèk esa Hkh deh vkbZA ysfdu eè;e :i ls 
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ABSTRACT 

Sedentary life style leads to reduction in energy regulatory ability, resulting in positive energy balance 

and weight gain. Obesity is a medical condition in which excess body fat is accumulated to the extent 

that it may have a negative effect on health (WHO, 2015).The objective of the present study was to find 

out the physical activity levels and obesity among university teachers of Chhattisgarh. A Total sample of 

520 (n=254 male & n=266 female) teachers from different colleges & universities of Chhattisgarh was 

selected following the purposive sampling method for the study, age range of the subjects was between 

30 to 65 years. Physical activity level (PAL) was assessed with the help of self-constructed questionnaire. 

Anthropometric measurements (weight, height, waist circumference and hip circumference) were taken 

with standard methods. BMI and Waist, Hip Ratio were calculated to find out prevalence of obesity. The 

result of the study revealed that 76.35 percent of subjects were involved in mild physical activity, 3.65 

percent of subjects in moderate physical activity (PA), and only 0.96 percent of subjects were involved in 

vigorous physical activity, whereas 19.04 percent subjects were not involved in any kind of physical 

activity. 41-50 age group of the participants showed higher obesity problems, it seems the 41-50 age 

group is at risk for the development of the hypo-kinetic problems, like obesity. More number of female 

teachers (54.3) were found to have obesity problems as compared to male teachers (45.7). There is effect 

of age and gender in the physical activity pattern as well as prevalence of obesity. It was interesting to 

note that 62.9% of science teachers were obese as compared to the other subjects. It is recommended 

that future study can be conducted with larger population and intervention programs can be planned to 

change the lifestyle and to increase engagement in physical activity . 

Key Words: Physical activity, obesity, university teachers. 

INTRODUCTION 

Body composition is important factor in the assessment of health and fitness; hence Obesity was a 

part of hypo-kinetic disease for the present of study. Obese is a medical condition in which 

excess body fat has accumulated to the extent that it may have a negative effect on health. People 
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The present study investigates and compares the chemical composition, antioxidant, and
antibacterial properties of lemongrass essential oils (LEOs) extracted from fresh leaves of
three cultivars of C. �exuosus: Krishna (CF-KA), Cauvery (CF-CA), and Nima (CF-NI), grown in
Chhattisgarh plains. Analysis through gas chromatography techniques revealed that citral
content was highest in CF-NI (79.82±1.00 %), followed by CF-KA (69.75±2.70 %) and CF-CA
(54.75±1.22 %). In vitro antioxidant experiments demonstrated that CF-CA had better
scavenging capacity in DPPH (SC =164.55±9.35 μg/mL) and ABTS (SC =4.76±0.57 GEAC/g)
free radical scavenging assays. The in vitro antibacterial experiments against Staphylococcus
aureus (MTCC3160) and Escherichia coli (MTCC1687) demonstrated CF-NI's enhanced
antibacterial e�cacy with signi�cant inhibition zones and low MIC values. In silico molecular
docking results revealed that LEO compounds like caryophyllene oxide, humulene epoxide,
β-caryophyllene etc. have better binding a�nities towards targeted protein molecules
responsible for bacterial cell mechanisms and production of reactive oxygen species (ROS)
compared to their native ligands. Variations in biological activities among cultivars were
potentially linked to the proportion of phytoconstituents in their chemical composition.
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शोध

विमर्श

इक्कीसवीं सदी की हिन्दी कविता
में संभावना एवं चुनौतियाँ

फेसबुक, एक्स,
ब्लॉग,वाट्सएप्प,
टेलीग्राम, यूट्यूब

कविता' के सरलतम,

सुलभ प्लेटफॉर्म है,जहाँ
विमशों के भँवरजाल में

अच्छ केवि और अच्छी

कविता खोजना, पढ़ना

कठिन हो रहा है। यायूं
कहें की तीन दशकों में

उपजे विभिन्न विमर्थ

समाज के बड़े स्तर पर

नहीं ना पा रहे हैं।

अस्मिता-विमर्थ
'अस्मिता तक सीमित

हो जा रह हेैं।

ISSN 2231-0479
peer-reviewed (refereed)joumal

डॉ. गिरजाशंकर गौतम

सहायक प्राध्यापक, हिन्दी

पंडित रविशंकर शुक्ल विश्वविद्यालय, रायपुर छत्तीसगढ़

शोध सार: आज के कवि में लोक और वर्तमान परिस्थितियों की गहरी समझ होने के

वैचारिक प्रतिबद्धता का स्वरूप अनेक रूपों में दिखाई देता है। कवि सामाजिक, सांस्कृतिक तथा

राजनीतिक विसंगतियों को उजागर करता है। आज की कविता पूँजीवाद, जातिवाद सामंतवाद, छद्म

समाजवाद से रुबरु होने के बावजूद चेतना जागृत करने में सक्षम नहीं प्रतीत हो रहा है तथापि समाज में

मानुजता, संवेदनशीलता स्थापित करने की अदम्य जिजीविषा विद्यमान है।

शब्द संकेत: अभिव्यक्ति, गरीबी,जीवन संघर्ष, लोकजीवन, चेतना, छंद, विमर्श, चुनौतियाँ,
संभावनाएँ, नैनो टेक्नोलॉजी ।

प्रस्तावना: कविता सदियों से व्यक्ति और समाज की चेतना और उसके उतार-चढ़ाव को

व्यक्त करती आ रही है। यह आदिम काल से लोकमानस, लोक संस्कृति और लोकचेतना की अभिव्यक्ति

का सशक्त माध्यम रही है। भारतीय साहित्य परम्परा में संस्कृत ग्रंथ 'ऐतरेय ब्राह्मण' में महीदास कहते

हैं कि शिल्प दो प्रकार के होते हैं देव शिल्प और मानुष शिल्प । देवशिल्प देवताओं द्वारा रचा गया और

मानुष शिल्प मनुष्यों द्वारा रचा जा रहा है। 'छंद' या 'कविता' मानुष शिल्प है। आच्छादित करने के

कारण इसे 'छंद' कहा जाता है। 'छंद' का जन्म व्यक्ति की जगत चिंता और संवेदना से हुआ है। भारतीय

काव्य परम्परा में कविता का जन्म वाल्मीकि की सांसारिक चिंता के कारण हुआ भी माना जाता है। उनके

मुखश्री से प्रस्फुटित श्लोक 'मा निषाद...' प्रकृति और मानव को सुरक्षित रखने का प्रयास है ।

'ऐतरेय ब्राह्मण' में काव्यकला के इस दर्शन को समझने के लिए ऋषि शुनः शेप की कथा

पढ़ी-समझी जा सकती है। इच्छवाकु वंश के राजा वैधस के पुत्र हरिश्चंद्र जो सत्यवादी हरिश्चद्र के रूप

में जाने जाते हैं, उन्होंने एक बार प्रतिज्ञा की, कि मैं अपने पुत्र रोहित की बलि दे दूंगा; लेकिन वे प्रतिज्ञा

पूरी नहीं कर पा रहे थे। जब यह बात हरिश्चंद्र के पुत्र रोहित को पता चली तो उन्होंने 'बलिपुरुष' बनने से

बचने के लिए अपने स्थान पर अन्य की खोज शुरू की। पाँच वर्ष जंगल में भटकते रहे, एक दिन उनकी

भेंट ब्राह्मण अजीगर्त से हुई। अजिगर्त का परिवार अकाल और भूख से व्याकुल था। अजीगर्त ने अपने

तीन बेटों में से मंझले बेटे शुनःशेप को सौ गाय लेकर रोहित को सौंप दिया

रोहिताश्व शुनःशेप को अपने विकल्प में बलि चढ़ाने के लिए साथ ले आए। हरिश्चंद्र के नरवेध

यज्ञ में बलि पुरुष 'शुनःशेप' को एक खंभे से बाँध दिया गया। विश्वामित्र ऋषि भी उस यज्ञ में आमंत्रित

थे। शुनःशेप ने अपनी रक्षा हेतु उनसे प्रार्थना की। ऋषि विश्वामित्र ने कहा- मैं तुम्हें बचा सकता हूँ,मैं तुम्हें

वाणी देता हूँ। तुम वरुण की स्तुति करो। तुम्हारे बंधन खुल जाएँगे। शुनः शेप ने सूक्त पढ़ा, उनके पाश

खुल गए।" कहने का आशय यह है कि काव्य सदियों से रक्षा कवच बनकर संसार को संताप, अकाल

मृत्यु और पाप से बचा लेता है; या यूँ कहें बेहतर समाज को निर्माण करता रहा है ।

'कहते हैं जब लव कुश ने / राम को / वाल्मीकि रामायण सुनायी /
वह सुखद अचरज में, पड़ गए / बोले / जैसा मैंने जीवन जिया

यह काव्य / उससे श्रेष्ठ हैं । 'इससे मेरा अभ्युदय होगा '
यह नहीं कि कविता / अतिशय कथन करती
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नहीं बेचना है कहकर / सब पालक वापस करने को कहती है ।

हार कर रूठा हुआ / दस के बदले बारह जोड़ी लेता हूँ।

दो दिन के दो सुबह उपराहा पाता हूँ ।

इसी उम्र में दो उम्र जीवन पाता हूँ ।"6

इक्कीसवीं शताब्दी की अनेक असंगतियों के बीच परम्परा,

लोक विश्वास और आध्यात्मिक मूल्य हमें भरोसा देते हैं। हताशा से

बाहर लाकर समाज के निर्माण का स्पेस तैयार करते हैं-

'हताशा से एक व्यक्ति बैठ गया था /

व्यक्ति को में नहीं जानता था / हताशा को जानता था /

इसलिए मैं उस व्यक्ति के पास गया / मैंने हाथ बढ़ाया /

'मेरा हाथ पकड़कर वह खड़ा हुआ वह मुझे नहीं जानता था।

मेरे हाथ बढ़ाने को जानता था । हम दोनों साथ चले /

हम एक दूसरे को नहीं जानते थे /साथ चलने को जानते थे।

एक तरह से विनोद कुमार शुक्ल की कविताएँ आज के

लोकजन की ध्वनि हैं। वे देश काल के द्वन्द्व में फँसे मनुष्य की यातना

को, उसके स्रोत को पहचानती है। वह बताती है कि बाज़ार में दिख रही

है तंदूर में बनती रोटी, सबके हिस्से की बनती हुई रोटी नहीं है।

हम सभी जानते हैं कि दुनियाँ के 10 प्रतिशत अमीरों द्वारा

90 प्रतिशत संसाधनों का उपयोग किया जाता है। हम एक जैसी कॉलोनी

बनाने के मोह में सभ्यता की विविधता और शैलियों को खत्म कर रहे

हैं। भाषाएँ, बोलियाँ, प्रजातियाँ लगातार लुप्त हो रही हैं। प्रांतवाद,

अलगाववाद, बढ़ रहा है। एक देश दूसरे देश का हित नहीं सोच पा रहे

हैं। पंथ, मजहब, आतंकवाद बढ़ रहा है, आणविक युद्ध की धमकियाँ

डराने, धमकाने, चमकाने का नया औजार बन चुका है। शक्ति के

समीकरण लगातार बन बिगड़ रहे हैं। बहुत सारे लोगों को बहुत समय

के लिए वेवकूफ बनाया जा रहा है-

'जंगल जो जानता था जंगल होना /

आदमी जो जानता था सबसे पहले आदमी होना /

उसे कैसी शिक्षा देते रहे कि एक दिन /

अपने घर पर हमला देख वह छोड़कर लड़ना /

करने लगा बंद दरवाजे के पीछे छुपकर प्रार्थना /

आज वह सीख रहा है । सभ्य बनने के सारे तरीके

सीख रहा है जीवनभर गुलाम बने रहने के सारे हुनर सीख रहा है।

जल जंगल जमीन के साथ कैसा बेचा जाता है ज़मीर ।

भाषा, बोली, अपनी पहचान इंसानी मूल्य /

सब कुछ गिरवी रखकर /

सीख रहा है बेईमान होने की कला। 18

इस कविता में इक्कीसवीं सदी की विशेषताएँ और विद्रुपताओं

का विरोधाभासी चित्र देखा जा सकता है। यह सदी त्वरित गति से

बदलाव की सदी है। परिवेश और पर्यावरण दोनों बदल रहे हैं लोक-

जीवन, लोक-व्यवहार और लोककला की परम्परा बदल रही हैं या

संकट में हैं। एकांत श्रीवास्तव अपनी 'कन्हार' कविता में लिखते हैं -

'खेत जाते किसानों के कंधों पर झूलने लगे ट्रांजिस्टर

टी.वी. वीडियो के शोरगुल में

लगा दम लोक कलाओं का

ISSN 2231-0479
peer-reviewed (refereed) journal

कला छोड़ लोक कलाकार सब खेतिहर मजूर हुए।

ये सब खेतिहर मजदूर मजदूरी करते अभावों से रोज लड़ते

हैं। भूख और दरिद्रता, गरीबी, बेरोजगारी, संसाधनों की कमी इन्हें पलायन

करने को मजबूर करती हैं। इस तरह के दृश्य रेलवे स्टेशन, बस अड्डों

पर सहज ही दिख जाते हैं जिसमें बूढ़े बच्चे, महिलाएँ सभी शामिल हैं-

'बच्चे काम पर जा रहे हैं।

हमारे समय की सबसे भयानक पंक्ति है यह

भयानक है इसे विवरण की तरह लिखा जाना

लिखा जाना चाहिए इसे सवाल की तरह

काम पर क्यों जा रहे हैं बच्चे ? 10

आज के कवियों की नजर से ये नज़ारे बच नहीं पाते हैं वे

पूरे तेज और तेवर के साथ उसे अभिव्यक्ति देते हैं। इनमें ठोसपन और

उसक विद्यमान है। कवियों के समक्ष चुनौती यह है कि कविता ख़बर न

बने, वह भावभंगिमा, भाषा, अर्थ से अपनी पहचान बनाये रखे। 'बाह्य

जीवन की नाना विभीषिकाएं जब मनुष्यता को पूरी तरह निगल लेने को

आतुर हों,सामाजिक चेतना सम्पन्न यथार्थवादी रचनाकार का दायित्व है

की वह उनसे जूझे और उनकी असलियत को उद्घाटित करते हुए अपने

रचना धर्म को सार्थक करे। '11

निष्कर्ष- विगत दशक में यह भी देखने में आया है कि

साहित्य में नवोदित कवियों और कविताओं के समीक्षा और मूल्यांकन

में चुप्पी सी है, अच्छी कविताओं पर भी प्रतिक्रियायें उदास दिखती हैं।

इक्कीसवीं सदी के तीसरे दशक में चार पीढ़ी के लगभग चार सौ से

अधिक कवि लेखन कर रहे हैं, ऐसे में आलोचना के नए औजार, नए

अनुभव, नई संवेदना, नए संदर्भ, नए रास्ते आलोचकों और पाठकों को

भी देखना-ताखना चाहिए। समयाभाव से ग्रस्त कविता के लिए यह

चुनौती है संवेदन-शक्ति बनाए रखते हुए लोगों को आकर्षित कर सके।
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