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Cryptochromes are flavin proteins that function as blue light 
photoreceptors in plants. These proteins were first discov-
ered in Arabidopsis and were subsequently identified in 
other plants (Cashmore et al. 2003). These proteins have 
similarities with photolyases, the well-known enzymes 
associated with DNA repair (Cashmore et al. 2003; Guo 
et al. 2023). In Arabidopsis, there are three types of cryp-
tochromes (CRY1 to CRY3) of which CRY1 and CRY2 are 
homologous (Cashmore et al. 2003; Yu et al. 2010; Guo 
et al. 2023). The primary function of cryptochromes involves 
hypocotyl elongation, floral initiation, photoperiodism, cir-
cadian rhythms, stomatal movement, tropic growth, root 
formation, and fruit development. It also regulates other 
processes such as cell cycle, programmed cell death, api-
cal dominance, seed dormancy, and pathogenic responses 
(Liu et al. 2018; Yu et al. 2010; Guo et al. 2023). Besides, 
their role has also been reported in magnetoreception (Yu 
et al. 2010), where CRYs themselves act as magnetorecep-
tors (Guo et al. 2023).

CRY proteins have two domains at the N-terminus 
and C-terminus. The N-terminal domain possesses PHR 

(Photolyase-homologous region) which binds to the chromo-
phore FAD (Flavin adenine dinucleotide) and CCE domain 
(CRY C-terminal extension). CRY proteins undergo light-
dependent photophosphorylation and/or ubiquitination 
inside the nucleus which makes them adopt an open confor-
mation, and this open conformation helps them to interact 
with different signaling intermediates. This interaction helps 
the cryptochrome to regulate developmental processes by 
regulating the respective gene expression [such as chloro-
phyll a/b binding protein gene (CAB3 gene), chalcone syn-
thase gene (CHS gene)], etc. (Yu et al. 2009, 2010). More-
over, the CRY proteins have also been shown to play an 
important role in DNA-double strand broken (DSBs) repair. 
DSBs are induced because of several exogenous as well as 
endogenous factors. The exogenous factors such as radia-
tions, and chemical agents, and the endogenous factors such 
as oxidation, alkylation, and hydrolyses in DNA, result in 
various genetic errors in plants (Cannan and Pederson 2016; 
Da Silva 2021). In this focus article, we have discussed the 
role of CRY proteins in maintaining genetic stability through 
DSB repair in plants (Guo et al. 2023).

Importance of ADA2b in DNA‑DSBs and its 
interaction with CRY1 and CRY2

Recently, Guo et al. (2023) have presented a new piece of 
work that describes the DSBs-repairing function of CRY 
proteins (Fig. 1). Authors have shown that DSBs-repair 
involves ADA2b, a transcriptional co-activator and a compo-
nent of GCN5 complex (general control nonderepressible 5), 
(Kaldis et al. 2011), and chromosome 5/6 (SMC5/6) where 
SMC5/6 complex has an important role in DNA-repair (Uhl-
mann 2016). In this context, Guo et al. (2023) performed 
a yeast two-hybrid assay to establish the relation between 
CRY proteins and ADA2b. They found that amino termini 
of CRY1 and CRY2 (CNT1 and CNT2, respectively) do 
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A B S T R A C T   

In flowering plants, the tapetum degeneration in post-meiotic anther occurs through developmental programmed 
cell death (dPCD), which is one of the most critical and sensitive steps for the proper development of male 
gametophytes and fertility. Yet the pathways of dPCD, its regulation, and its interaction with autophagy remain 
elusive. Here, we report that high-level expression of Arabidopsis autophagy-related gene BECLIN1 (BECN1 or 
AtATG6) in the tobacco tapetum prior to their dPCD resulted in developmental defects. BECN1 induces severe 
autophagy and multiple cytoplasm-to-vacuole pathways, which alters tapetal cell reactive oxygen species (ROS)- 
homeostasis that represses the tapetal dPCD. The transcriptome analysis reveals that BECN1- expression caused 
major changes in the pathway, resulting in altered cellular homeostasis in the tapetal cell. Moreover, BECN1- 
mediated autophagy reprograms the execution of tapetal PCD by altering the expression of the key develop
mental PCD marker genes: SCPL48, CEP1, DMP4, BFN1, MC9, EXI1, and Bcl-2 member BAG5, and BAG6. This 
study demonstrates that BECN1-mediated autophagy is inhibitory to the dPCD of the tapetum, but the severity of 
autophagy leads to autophagic death in the later stages. The delayed and altered mode of tapetal degeneration 
resulted in male sterility.   

1. Introduction 

In flowering plants, the normal development of anther, the special
ized male reproductive organ, is a complex biological process but crucial 
for sexual reproduction (Ma, 2005). The anther consists of 4 distinct 
somatic layers: epidermis, endothecium, middle layer, and the tapetum, 
which surrounds male reproductive cells in each of the four lobes 
(Goldberg et al., 1993) from exterior to interior. The development of 
male gametophytes (microspores or pollens) depends on the functional 
crosstalk between the gametophytic and the sporophytic tissues (Gold
berg et al., 1993; Ma, 2005; McCormick, 1993; R. Scott et al, 1991). 
Tapetal cells line over the developing male reproductive cells and un
dergo a series of developmental changes concurrent with male game
tophyte development to serve, nourish, and architecture the male 

gametophyte (Feng and Dickinson, 2010). Tapetal cells provide wall 
material, nutrients, and enzymes initially through secretion and finally 
by degeneration (Zhu et al., 2008). Tapetal degeneration is a pro
grammed cell death (PCD) event (A. Papini and Brighigna, 1999; 
Huysmans et al., 2017; Jiang et al., 2021; Wu and Cheun, 2000; Xie 
et al., 2022). It is characterized by cytological abnormalities such as 
shrinkage of the cells, mitochondrial damage and cytoskeleton degen
eration, nuclear condensation, oligonucleosomal cleavage of DNA, and 
swelling of the endoplasmic reticulum (A. Papini and Brighigna, 1999; 
Kawanabe et al., 2006; Li et al., 2006; Luo et al.; Varnier et al., 2005). 
The execution of the tapetal dPCD depends on reactive oxygen species 
(ROS) homeostasis (An et al., 2015; Hu et al., 2011; Xie et al., 2014a; 
Yan et al., 2020; Yu et al., 2017; Zhang et al., 2023; Zhao et al., 2023; 
Zheng et al., 2019). DNA and cellular biomolecules are irreversibly 
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A B S T R A C T

Autophagy is an evolutionarily conserved process mediated by AuTophaGy (ATG) genes, in which cellular
components are degraded and recycled within vacuoles or lysosome. Yeast ATG was extensively studied;
their homologs are reported in plants including Arabidopsis. However, they have not been reported in cotton.
In the present study, the ATG cascade genes were studied in four Gossypium species, namely G. hirsutum, G.
arboreum, G. herbaceum, and G. raimondii. A total of 40 GhirATG, 33 GaATG, 34 GherbATG, and 25 GrATG genes
were identified in these species. These ATG sequences exhibited conserved ATG domains and other overlap-
ping domains, including Ras, Pkinase, Snf7, WD40, Glyco_hydro_17, and bZIP_1, and were named based on
their phylogenetic relationships with Arabidopsis ATGs. A phylogenetic analysis revealed evolutionary rela-
tionships among ATG genes among these species, as well as significant sub-clades indicating patterns of gene
retention. Based on synonymous and non-synonymous substitutions, cotton groups diverged at different
times from Arabidopsis. Gene structure analysis and chromosome localization showed exon-intron patterns
and locations. Expression analysis of ATGs in different tissues during development and under stress condi-
tions indicated their functional specificity. The ATG8 subclass genes were significantly expressed under abi-
otic stress conditions, indicating their role in stress response. In addition, qRT-PCR analysis of selected 12
GhirATGs in leaves treated with stress elicitors, MeJA, SA, NaCl, and PEG for varying time intervals showed a
pattern of their significant upregulation. The findings contribute to our understanding of autophagy-related
processes in cotton, including their potential role in stress response and development.

© 2024 SAAB. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Autophagy is a highly conserved process of cellular degradation
found in eukaryotes. It recycles damaged cellular components and elim-
inates unwanted cellular material to maintain material and energy bal-
ance (Bassham, 2007b; Bozhkov, 2018; Klionsky, 2005; 2007; Klionsky
and Ohsumi, 1999). There are three main autophagy types: maro-
autophagy, microautophagy, and chaperon-mediated autophagy
(Klionsky, 2007; Reggiori and Klionsky, 2013). Autophagy is executed
by the AuTophaGy (ATG) genes. Yeast autophagy was extensively stud-
ied, most of which have homologs in plants including Arabidopsis thali-
ana, foxtail millet, Medicago truncatula, tobacco, grapevine, tea, rice,

banana, wheat, and poplar (Hanaoka et al., 2002; Li et al., 2016a; Shang-
guan et al., 2018a; Wang et al., 2021; Wei et al., 2017a; Xia et al., 2011;
Yang et al., 2021; Yu et al., 2023a; Yue et al., 2018b; Zhou et al., 2015). In
Arabidopsis thaliana, twenty-five genes that are homologous to 12 yeast
genes essential for autophagy were discovered (Hanaoka et al., 2002).
In Foxtail millet (Setaria italica), genome-wide 37-ATGs are reported (Li
et al., 2016b). InMedicago truncatula, 39 ATGs are identified (Yang et al.,
2021). In tobacco, 30 ATGs belonging to 16 different groups were
reported (Zhou et al., 2015). In grapevine (Vitis vinifera) a total of 35-
VvATG was reported (Shangguan et al., 2010). In tea, 35 CsARGs are
reported (Wang et al., 2021). In Rice, genome-wide thirty-three OsATG
homologs were classified into 13 ATG subfamilies (Xia et al., 2011),
whereas in wheat (Triticum aestivum), a total of putative 108-TaATG
divided into 13 subfamilies are reported (Yue et al., 2018a). In banana,
genome-wide, 32-MaATGs are identified in its draft genome (Wei et al.,
2017b). 48 ATG are reported in the poplar genome (Yu et al., 2023a).
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Abstract

Gamma-aminobutyric acid (GABA), a ubiquitously present non-proteinogenic amino

acid, has recently emerged as a key regulator of growth and development in plants

during normal as well as challenging environmental conditions. GABA biosynthesis

has been reported at multiple stages of plant development, particularly during vege-

tative and reproductive stages and in response to stress conditions. Accumulat-

ing evidence has highlighted the crucial roles of various cell cycle regulators

such as type-D cyclins and CDK;A1, transcription factors such as E2Fa, as

well as Ca2+/Calmodulin proteins in GABA biosynthesis in plants. GABA is

known to improve stress tolerance by improving photosynthetic activity, C/N

metabolism, stomatal conductance, and stress-induced reactive oxygen species

(ROS) detoxification. Here, we have reviewed recent studies that have explored

the novel roles of GABA in plants with a focus on plant development and stress

resilience.

1 | INTRODUCTION

Gamma-aminobutyric acid (GABA) is a four-carbon-containing non-

proteinogenic amino acid that is ubiquitous in nature. It is found in a

wide range of organisms ranging from prokaryotes to eukaryotes

(Bouche et al., 2004; Mazzucotelli et al., 2006; Renault et al., 2011;

Michaeli et al., 2015; Ramos-Ruiz et al., 2019; Gong et al., 2020; Sita

et al., 2020; Mishra et al., 2023). The credit for the discovery of GABA

goes to Eugene Robert and Sam Frankel who, in 1950, reported the

presence of a major amine in the brain which was subsequently

identified as GABA in 1957 (Spiering et al., 2018). In plants, GABA

was first reported in Solanum tuberosum about half a century ago

(Roberts et al., 1984; Spiering et al., 2018). Thereafter, continuous

ongoing research has proven GABA as a key regulator of plant

growth and development (Mazzucotelli et al., 2006; Krasensky

et al., 2012; Bown et al., 2016; Sita et al., 2020; Li et al., 2021;

Hasan et al., 2021; Mishra et al., 2023). Moreover, the involvement

of GABA in the abiotic and biotic stress tolerance has also been

reported; for instance, during drought (Abdel et al., 2021), heavy

metals (Sita et al., 2020), salinity (Sita et al., 2020), flooding (Shiu

et al., 2020) and pathogenic attack (Yang et al., 2017), among

others (Mazzucotelli et al., 2006; Renault et al., 2011; Bown

et al., 2016; Sita et al., 2020; Li et al., 2021; Hasan et al., 2021;

Mishra et al., 2023). Its protective role is mainly achieved by modi-

fying the photosynthetic activity (Sita et al., 2020), reprogramming

C/N metabolism (Krasensky et al., 2012;), regulating stomatal

conductance (Hasan et al., 2021), and maintaining reactive oxygen

species (ROS) homeostasis (Shelp et al., 1999; Krasensky

et al., 2012; Sita et al., 2020; Hasan et al., 2021; Li et al., 2021).

GABA is also known to regulate the biosynthesis of various pri-

mary and secondary metabolites to promote stress tolerance

(Mazzucotelli et al., 2006; Fait et al., 2008; Renault et al., 2011;

Krasensky et al., 2012; Bown et al., 2016; Ramos-ruiz et al., 2019;

Gong et al., 2020; Li et al., 2021; Mishra et al., 2023). In this review

article, we have focused our attention on the role of GABA in regu-

lating developmental and stress resilience aspects in plants.
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A B S T R A C T

Allium cepa is a widely grown crop for its spice and culinary properties. For molecular breeding of Allium cepa,
mining and utilization of various sequence-based markers have been widely reported. Unfortunately, none
has reported its molecular breeding using potential intron polymorphism (PIP) markers. Due to advantage of
intron positioning prediction and practical utility, the PIP markers used for screening the possible polymor-
phism and cross-transferability in the Alliums. Screening results showed that among 500 Allium cepa poten-
tial intron polymorphism (AcPIP) markers, 275 are cross-transferable and polymorphic. Among the 275
AcPIP, 111 polymorphic markers were physically mapped on to 1st to 8th chromosomes of the Allium cepa.
Out of the 275 AcPIP containing functionally significant markers, 118 were mapped in onion with Arabidop-
sis proteome. A set of 10 Alliums were utilized to interpret the polymorphic possibilities of the 500 AcPIP
markers. In totality, 55 % AcPIP markers were polymorphic and cross-transferable among the Alliums. The
polymorphic information content (PIC) of AcPIP markers ranged from 0.03 to 0.47 and heterozygosity index
(H) varied between 0.16 and 0.80. The constructed phylogenetic tree based on the AcPIP markers of 10
Alliums revealed different clusters due to differences in their taxonomic positions. Out of 275 AcPIP markers,
10 AcPIP markers genotyping based Jaccard dissimilarity-based NJ tree of 96 individuals of Allium cepa
showed two distinct groups (high total soluble solid; HTSS and low total soluble solid; LTSS). NJ tree and dis-
similarity matrix reveal that group I genotypes are distinct, and dissimilar from group II and III genotypes
hence it seems that group II and III genotype evolve from group I genotypes. Further we identified nine
diverse Allium cepa subsample among which, genotype number 74 has HTSS and could be used for identifica-
tion and introgression of HTSS coding genes in elite cultivars. Further DNA fingerprint of Alliums with 20
AcPIP markers suggested geographical reach of the released onion varieties. Hence results suggest that 275
AcPIP markers may be useful for accelerating the breeding programme of the Alliums and other species.

© 2023 SAAB. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Among numerous well-known spices, Allium cepa, A. sativum, and
wild Alliums are being used for flavoring the foods. Besides gas-
tronomic uses, they are also used as a nutraceutical due to the pres-
ence of quercetin and allicin (Kale et al., 2021; Benke et al., 2019;
Manjunathagowda et al., 2021a, 2021b; Jayaswall et al., 2018).

Quercetin has an antioxidant property (Robaszkiewicz et al., 2007),
plays substantial role in the reduction of inflammation (Uchide and
Toyoda, 2011), allergy and blood pressure by neutralizing free radi-
cals (Kale et al., 2021; Ried and Fakler, 2014). It also reduces the risk
of heart disease, cancer, degenerative brain disorders, blood sugar
and works as an immune-protective agent (Nair et al., 2002).Due to
its promising antiviral effects; together with vitamin C, the quercetin
is being used in the treatment of current COVID-19 pandemic
(Colunga Biancatelli et al., 2020). Foods that commonly contain quer-
cetin include Allium cepa, apples, grapes, berries, broccoli, citrus
fruits, cherries, green tea, coffee, red wine, and capers (Colunga
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h i g h l i g h t s

� Reduced FW production has a positive environmental impact.

� Generation of biofuel and bioenergy FW are covered.

� Research gaps and technical challenges are addressed before commercialization.
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a b s t r a c t

The amount of waste generated globally is rising along with the growth of the population,

including biological waste, which reaches billions of tons every year. An enormous amount

of food waste (FW) is produced throughout the food production chain, which threatens

human health and the environment. Waste-to-biogas conversion, as a prime example of

waste-to-energy technology, offers a simple approach to simultaneously address the issue

of the rising demand for renewable energy sources. Anaerobic digestion (AD) of FW pro-

duces biofuel, bioenergy, and fertilizers. In addition to providing a sustainable waste

management alternative to landfills, the creation of hydrogen through resource recovery
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Abstract: Heavy metal (HM) stress poses a global risk to crops, ecological systems, and human
health. It disrupts cellular ionic equilibrium, cell membrane integrity, metabolic balance, and the
activities of enzymes and proteins, severely impacting physiological processes, plant development,
and agricultural productivity. Although plants naturally activate defense mechanisms to mitigate
the adverse effects of HM stress, they cannot completely prevent them. Phytohormones counter
HM toxicity, aiding growth. External application and internal regulation via signaling/biosynthesis
genes offer defense against HM-induced damage. A pivotal signaling molecule in plant adaptive
responses to environmental stressors, including HM toxicity, is abscisic acid (ABA). Despite ABA’s
role in abiotic stress responses such as drought and salinity, its function and crosstalk with other
phytohormones under HM stress remain poorly understood. Nonetheless, exogenously applied ABA
serves as a strategic approach to enhancing plants’ resistance to HM toxicity by promoting osmolyte
accumulation and reinforcing antioxidant activity. ABA significantly regulates various plant growth
and metabolic activities under diverse environmental conditions. This review highlights the effects
of HM stress on plants and explores ABA involvement in production, signaling, catabolism, and
transport within plant tissues. The purpose of this paper is to shed light on the complex interplay
between the metabolism of ABA, its signaling, and its interactions with other phytohormones (e.g.,
auxins, gibberellins, and ethylene) during HM exposure. Furthermore, we delve into the function of
ABA to mitigate HM stress and elucidate its interactions with other phytohormones.

Keywords: heavy metals; toxicity; mechanism; signaling; mitigation

1. Introduction

Abiotic stresses, such as metal, heat, drought, cold, and salt, that have a direct impact
on overall agricultural production are continually exposed to plants over a long period [1].
Heavy metal (HM) stress poses a more serious and challenging threat than pesticides
and other major pollutants, including carbon dioxide and sulfur dioxide, making it a
critical concern in the realm of abiotic stressors. HMs are metallic elements that are
nonbiodegradable by nature and have a higher density than water [2]. The threat posed by
HM contamination in soil on the worldwide agricultural system has grown significantly [3].
The buildup of these HMs and metalloids degrades soil quality, which undermines the
stability of the entire food chain. The list of HMs and metalloids includes mercury (Hg),
lead (Pb), chromium (Cr), iron (Fe), cadmium (Cd), zinc (Zn), copper (Cu), cobalt (Co),
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Synergetic anaerobic digestion of food waste for enhanced production of 
biogas and value-added products: strategies, challenges, and techno-
economic analysis

Pooja Sharmaa,b* , Sheetal Kishor Parakha,b , To Hung Tsuia,b, Ambreen Banoc, Surendra Pratap Singhd* , 
Vijay Pratap Singhe , Su Shiung Lamf† , Ashok Kumar Naddag , and Yen Wah Tonga,b,h 
aNUS Environmental Research Institute, National University of Singapore, Singapore; bEnergy and Environmental Sustainability for 
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Biosciences, Faculty of Sciences, IIRC-3, Plant-Microbe Interaction, and Molecular Immunology Laboratory, Integral University, Lucknow, 
India; dDepartment of Botany, Plant Molecular Biology Laboratory, Dayanand Anglo-Vedic (PG) College, Chhatrapati Shahu Ji Maharaj 
University, Kanpur, India; eDepartment of Botany, Plant Physiology Laboratory, C.M.P. Degree College, a Constituent Post Graduate 
College of University of Allahabad, Prayagraj, India; fHigher Institution Centre of Excellence (HICoE), Institute of Tropical Aquaculture and 
Fisheries (AKUATROP), Universiti Malaysia Terengganu, Kuala Nerus, Terengganu, Malaysia; gDepartment of Biotechnology and 
Bioinformatics, Jaypee University of Information Technology, Waknaghat, India; hDepartment of Chemical and Biomolecular Engineering, 
National University of Singapore, Singapore

ABSTRACT
The generation of food waste (FW) is increasing at an alarming rate, contributing to a total of 32% 
of all the waste produced globally. Anaerobic digestion (AD) is an effective method for dealing 
with organic wastes of various compositions, like FW. Waste valorization into value-added products 
has increased due to the conversion of FW into biogas using AD technology. A variety of pathways 
are adopted by microbes to avoid unfavorable conditions in AD, including competition between 
sulfate-reducing bacteria and methane (CH4)-forming bacteria. Anaerobic bacteria decompose 
organic matter to produce biogas, a digester gas. The composition depends on the type of raw 
material and the method by which the digestion process is conducted. Studies have shown that 
the biogas produced by AD contains 65–75% CH4 and 35–45% carbon dioxide (CO2). Methanothrix 
soehngenii and Methanosaeta concilii are examples of species that convert acetate to CH4 and CO2. 
Methanobacterium bryantii, Methanobacterium thermoautotrophicum, and Methanobrevibacter 
arboriphilus are examples of species that produce CH4 from hydrogen and CO2. Methanobacterium 
formicicum, Methanobrevibacter smithii, and Methanococcus voltae are examples of species that 
consume formate, hydrogen, and CO2 and produce CH4. The popularity of AD has increased for 
the development of biorefinery because it is seen as a more environmentally acceptable alternative 
in comparison to physico-chemical techniques for resource and energy recovery. The review 
examines the possibility of using accessible FW to produce important value-added products such 
as organic acids (acetate/butyrate), biopolymers, and other essential value-added products.

Highlights
•	 Population growth globally increases the generation of FW.
•	 FW generation, recycling, and reuse have been discussed.
•	 Biogas and bio-fertilizers can be recovered from FW through AD.

© 2023 Informa UK Limited, trading as Taylor & Francis Group
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Performance assessment of aquatic macrophyte Lemna minor in Municipal Wastewater
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Abstract

The quality of water is disturbed day by day by various inorganic and organic pollutants. Among 
various strategies developed so far the technique of phytoremediation using aquatic plants is most 
preferable. Aquatic ecosystems are facing high levels of stress and depletion due to the inputs of 
polluting materials. In a laboratory-based study, it has been found that Municipal Wastewater can 
be reclaimed after Lemna minor treatment. The effluent characteristics are reasonably rational for 
non-potable reuses like gardening, agriculture and other industrial purposes. The fresh Municipal 
Wastewater from the source was brought to the laboratory and samples were tested for initial 
concentration of pH, Biochemical Oxygen Demand, Chemical Oxygen Demand, Total suspended 
solids, dissolved oxygen, Chloride content and Alkalinity. Results obtained showed that the Lemna 
minor can remove organic pollutants from municipal wastewater. There is a drastic change in the 
results obtained over a period of 15 days and also observed increase in biomass production.

Key words:  Municipal Wastewater; Phytoremediation; Lemna minor; Inorganic Pollutant; Organic 
Pollutant.

Introduction

Ground water pollution has become one of 
India’s most pervasive environmental problems. 
Cleanup of contaminated groundwater is often 
hampered by the complexity of the surface 
environment. Enhancing our understanding of 
that environment and developing technologies 
capable of addressing these complexities is critical 
to site cleanup. An overview of groundwater 
remediation technologies focused on chlorinated 
solvents contaminated sites will be presented. 
Water is probably the most important resource 
and humans can survive without food for several 
weeks, but without water, one would die in less 
than a week. On a slightly less dramatic note, 
millions of litres of water are needed every 
day worldwide for washing, irrigation of crops 
and for industrial uses. Municipal wastewater 
contains plant nutrients and has traditionally 
been used for crop irrigation, gardening and 
other purposes. The reuse of treated wastewater 
is encouraged to minimize the demand for 
freshwater resources.

Municipal Wastewater treatment and its 
proper disposal are major problems all over the 
world. The higher price of treatment plants has 
forced many of the municipalities to discharge 
municipal wastewater untreated. In developing 
cities, it is estimated that more than 90 per cent 
of sewage is discharged directly into rivers, 
lakes, and coastal waters, without treatment 
of any kind. In India, cities produce nearly 
40,000  million litres of sewage every day. 75% 
of water pollution from domestic wastewater 
is today discharged untreated into local water 
bodies and rivers. This amounts to around 
40,000 million litres per day MLD from its 300-
odd cities. Irrigation with wastewater may cost 
less because of lower purification levels and also 
because crops serve as bio-filters and wastewater 
contains nutrients. At the same time, the water 
must remove harmful toxicity. (Shah, 2016).

To reduce the water crisis in India, we 
need to change both our recycling as well as 
supply mode. Integrating recycling water into 
the agriculture supply will solve two major 
problems. It is advantageous to dispose of 
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A new species, Bupleurum milamense (Apiaceae) is described from the alpine forest 
region of the Milam Valley, Uttarakhand, India. The new species is similar to B. gracil-
limum Klotzsch in the nature of the plant, leaf shape, number of bracts, shorter umbel 
rays, number, shape and size of bracteoles, bracteoles shorter than the flowers, and 
number of flowers per umbellules, However, it significantly differs by having an erect 
stem position, in the number of umbel rays, fruit shape and size, and number of val-
lecular and commissural vittae. A detailed description, photographs, distribution map, 
and a comparison with allied species are provided.

Keywords: Bupleurum, Milam Valley, Umbelliferae, Uttarakhand

Introduction

The genus Bupleurum is one of the largest genera in the family Apiaceae, mainly dis-
tributed in Eurasia and North Africa, with one species each in North America and 
South Africa (Plunkett et al. 2018). Worldwide, the genus is represented by 215 species 
(POWO 2023). In India, the genus is represented by 38 taxa (32 species and 6 variet-
ies), of which six (B. andhricum Nayar & R.N.Banerjee, B. distichophyllum Wight & 
Arn., B. khasianum (C.B.Clarke) P.K.Mukh., B. maddenii C.B.Clarke, B. plantagini-
folium Wight, and B. sikkimensis P.K.Mukh.) are endemic to India, mainly confined 
to the Indian Himalayan Region and Western Ghats (Clarke 1879, Mukherjee and 
Constance 1993, Singh et al. 2015, Mao and Dash 2020). The genus is characterized 
by the presence of linear simple leaves, umbels with five yellow corollae, presence 
of involucre and involucral bracts, laterally compressed fruits, terete seeds, and 2–6 
commissural vittae (Rekha and Sujana 2022). While exploring the floristic diversity 
of Milam Valley of Kumaon Himalaya in Uttarakhand, we came across an unknown 
population of Bupleurum growing in a grassland during July 2021. Later, continuous 
observation of these areas and further taxonomic studies on the collected samples 

Bupleurum milamense sp. nov. (Apiaceae) from Milam Valley, 
Western Himalaya, India
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Abstract

	 Cancer has emerged as an immedicable and fatal disease all around the world. It ranks as the 
second most common cause of death worldwide. Cancer is estimated by the WHO to be the cause 
of 1 in 6 deaths. Many modern cancer treatment methods like chemotherapy, photodynamic therapy, 
catalytic therapy and radiotherapy have been developed, albeit these are restricted, noncurative 
and generate certain side effects. Therefore, naturopathic medicines are used along with standard 
treatment procedures as an adjunct to treat cancerous cells without producing any deleterious effects. 
Due to several bioactive components, Crocus sativus L. (saffron) has been utilized in traditional herbal 
therapy since ancient times. Anticancer activities of saffron and its ingredients-crocin, crocetin, and 
safranal are established by several workers in various animal models. This review article has focused 
on the cancer-preventive and curative properties of saffron and its ingredients in different types of 
cancers, along with pharmaceutical importance and toxicity.

Keywords: Saffron, Cancer, Anticancer, Curative, Pharmaceutical, Toxicity.

Introduction

	 Cancer is an emerging health complication 
across the globe1. Modern cancer treatment methods 
like chemotherapy, catalytic therapy, photodynamic 
therapy and radiotherapy generate certain side 
effects, which insisted the researchers to discover 
other new ways of treatment1. Lately, naturopathic 

medicine has come out as a new alternative 
treatment option. Naturopathic therapies with the 
aforementioned standard treatment procedures 
reduce the reverse effects and increase the 
reclamation period, improving hunger and sleep 
quality. It also recovers the damaged cells and 
tissues and secures the normal cells and tissues. 
Ample research on consumable fruits, vegetables, 
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Abstract: This study examined the methods for preparing biocarbon from Teff hay
(TBC) and thiol-grafted seed gum of Tamarindus indica (TH@TI-TBC) with the purpose
of removing cadmium (Cd) from polluted electroplating waste water. To improve
biocarbon adsorption, seed gum and thiol were added in a two-step combination. At a
pH of 5.5, the most effective Cd adsorption was seen with TH@TI-TBC (261.47 mg g−1).
While comparing to the Freundlich and Temkin models, the Langmuir and pseudo-
second-order kinetic models found to be the best fit to the obtained adsorption data.
After being treated with electroplating wastewater having 30mg−1 L of cadmium,
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Abstract: In the present study, a monthly sample of tannery effluent was collected and analyzed from 

May 2021 to April 2022. The samples were collected from a tannery in the Jajmau area of Kanpur city. 

Based on the correlation matrix, Pearson’s correlation coefficient (r) value was calculated to identify 

the highly correlated and interrelated water quality standards issued by the Bureau of Indian Standards 

(IS-10500:2012). Almost all of the samples from the tannery were found to be above acceptable limits 

and unusable. The analysis revealed that the effluent discharged by the above-stated tannery contained 

additional chemical loads such as iron, calcium, magnesium, carbonate, bicarbonate, chloride, and 

BOD. Different physicochemical characteristics of tannery effluents differ according to the month, and 

the results reveal certain relationships between these physicochemical characteristics. 

Keywords: tannery; Pearson correlation; Regression equation; BOD; potassium permanganate. 
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1. Introduction 

Blood in the human body is analogous to water on Earth. It is easy to imagine Earth 

without water as a sterile, desolate, gray hunk of rock orbiting the sun [1]. Humans pollute the 

Earth’s blood, which is water, through urbanization and industrialization. Industrial processes 

primarily cause water pollution, and the nature of industries may vary widely. The wastewater 

from manufacturing units, employees’ sanitary wastes, water discharged from washing factory 

floors, and relatively uncontaminated heating and cooling water comprise the wastewater from 

industries [2]. 

One of the most polluting and water-intensive industries is the tanning industry. During 

the tanning process, raw materials and auxiliary agents (proteins, acids, bases, chromium salts, 

sulfides, chlorides, tannins, solvents, dyes, auxiliaries, and other compounds) are the main 
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A REVIEW IN CURCUMINOIDS: CHEMISTRY, ANTICANCER ACTIVITY  
AND FUTURE PROSPECTS
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ABSTRACT

Curcumin is a biologically active phytochemical which manifests therapeutic activities in numerous 
health conditions, including cancer. Several curcuminoids obtained naturally and synthesized artificially 
also showcase anti-cancer and anti-tumorigenic effects. However, its water insolubility poses difficulties 
in its application to biological systems, lowering its availability in living tissues, which can be overcome 
by using various micro-encapsulation and nano-formulations of curcumin. When used in combination 
with other chemotherapeutic drugs, curcumin enhances the anti-carcinogen potential and reduces the 
side effects induced via chemotherapy. Structural modelling of basic pharmacophores of curcumin can 
enhance its biological and pharmacokinetic properties, as revealed by structure-activity relationship 
studies of curcumin. Various clinical trials of curcumin have proven its worth as an anti-neoplastic agent 
in humans, with minimal side effects. Its mechanism of action involves blockage of cell-signalling path-
ways and cellular enzymes, promotion of immunomodulatory effects and induction of programmed cell 
death in cancerous cells. Curcumin is an interesting molecule with diverse effects on various diseases, 
but its absolute potential has yet to be reached. Hence, more in-depth studies and clinical trials are 
needed. This review outlines curcumin’s chemical properties and summarizes its anti-cancer and phar-
macokinetic potential. 

Keywords: Cancer, natural products, curcumin, 
anticancer, SAR, clinical trials

INTRODUCTION

Spices impart colour, aroma and taste to food and 
have been used as condiments worldwide for ages. Due 
to the presence of several bioactive compounds such as 
antioxidants, some spices are also used as medicine and 
have various health benefits. For example, curcumin in 
turmeric, eugenol in cloves and capsaicin in red pepper 
are known to control cellular oxidation. These prevent 
the production of oxygen-free radicals and also interfere 
with the signal transduction pathways1,2. Compounds 
such as curcumin and thymoquinone regulate various 

inflammatory processes. Some spices belonging to the 
genus Cinnamomum possess antimicrobial properties3

’
4. 

Certain compounds in spices, such as thymoquinone, 
exhibit regulatory effects on the immune system5,6.  In short,  
spices elicit antioxidant7-12, immunomodulatory and anti-
inflammatory13-15 effects. Since growth and metastasis of 
cancer are linked with inflammatory reactions13-14 immune 
responses and oxidative stress, spices can be used as 
an alternative to treat and prevent cancer16-19.

The majority of deaths across the globe are caused 
due to cancer. As per the data of 2020, out of the 19 
million new cases of cancer reported, there were about 9.9 
million deaths across the globe. This number will increase 
by about 70% in the next 20 years. The most extensive 
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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   

The need for highly sensitive toxic gas sensors is significant, and achieving this sensitivity is possible. Researchers 
have utilized density functional theory (DFT) computations to examine adsorption of different gas molecules 
(COX2, where X is F, Cl, or Br) over Au-doped and pristine graphene. This investigation aims to determine 
possibility of employing Au-doped graphene as a basis for gas sensors. Multiple adsorption positions and ori
entations were examined for each gas molecule. The configuration that exhibited the highest stability was 
identified, and adsorption energy (Eads) values, considering van der Waals (vdW) interactions, have been 
computed using NCI analyses. In addition, the electronic properties, including LUMO–HOMO orbital density 
and charge transfer, were analyzed to acquire a deeper understanding of process by which adsorption occurs. 
Findings indicated that gas molecules under investigation exhibited weak adsorption on pristine graphene, with 
low Eads values. In contrast, Eads values of every gas molecule on Au-doped graphene displayed varying degrees of 
increase. Notably, COX2 exhibited a high sensitivity to Au-doped graphene. Furthermore, in the effect of doping 
Au into graphene, the Eads absorption of COCl2 gas has increased from 0.155 to 1.028 eV. This indicates the 
strong tendency of Au-doped graphene to interact with gas COCl2 compared to two other COX2 gas species. This 
strong adsorption can be ascribed to significant substantial charge transfer (CT) between COCl2 and Au-doped 
graphene and orbital hybridization. The charge transfer amount of the doped states has increased by more 
than double compared to the pure state. The band gap of Au-doped graphene has decreased from 2.14 to 1.83 eV 
due to the absorption of gas COCl2, indicating the highest amount of reduction compared to other gases. 
Moreover, the enhanced electrical conductivity of Au-doped graphene renders it more valuable and sensitive in 
the context of sensing COX2 gases.   

1. Introduction 

Various sensors for detecting different chemicals are commonly 

utilized for different purposes, including aerospace, quality control, 
agriculture, medical diagnoses, food safety, and environmental moni
toring [1–5]. It is highly important to be able to detect the molecules of 
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ABSTRACT

	 Using di-2-furanylethanedione and 5-bromo-3-methylbenzene-1,2-diamine we prepared a 
monomeric [MoO2(SL)] with a Schiff base, as well as 4 different compounds using the formulation 
[MoO2(MSL). We investigate how [MoO2(SL)] reacts with 1,3-diketones. Several characterizations 
are discussed in this article, including molar conductance measurement, elemental analysis, UV-
Vis, IR, NMR, and thermal measurements. Molybdenum has a six-coordination number. All five 
MoO2(VI) compounds have distorted octahedral arrangements. Molybdenum octahedra have four 
N-atoms and two oxidized O-atoms.Against S. aureus and S. typhi, all synthesized compounds 
showed moderate activity. The chelation hypothesis is used to define the progression of the 
antibacterial task.

Keywords: Dioxomolybdenum(VI), 5-bromo-3-methylbenzene-1,2-diamine, Schiff base, 
Di-2-furanylethanedione, β-diketones, Macrocyclic compounds, Antibacterial activity.

INTRODUCTION 

	 At least nine atoms are required for a 
macrocyclic compound, including all heteroatoms. 
This type of compound contains at least three donor 
atoms. Over the past half century, macrocyclic 
compounds have undergone considerable 
development1-5. In coordination chemistry, N-atom-
containing ligands and their compounds play an 

important role. There have been various research 
papers published that explore metal compounds 
from physicochemical and biochemical perspectives 
and drive extensive applications6-11. A transitional 
Schiff base formulation with vitamin B6 catalyzes 
transamination reactions using metal ions15,16. In 
addition to their antifungal and antiviral properties, 
Schiff base compounds are also anti-inflammatory 
and antitumor12-20.



 

 https://biointerfaceresearch.com/  1 of 26 

 

Article 

Volume 14, Issue 2, 2024, 38 

https://doi.org/10.33263/BRIAC142.038  

Physico-Chemical Analyses to Assess the Quality of 

Distillery Effluents at Unnao 

Rajul Saxena 1 , Devendra Pratap Rao 1,* , Amit Kumar Gautam 1 , Manisha Gautam 1 , Gyan 

Prakash Gupta 2 , Sunil Kumar 2 , Vishal Saxena 2 , Chandra Prakash Singh 3 ,  

Vijay Shankar 4 , Yashveer Gautam 5   

1 Department of Chemistry, Dayanand Anglo-Vedic (PG) College, Kanpur-208001, U.P., India 
2 Department of Botany, Dayanand Anglo-Vedic (PG) College, Kanpur-208001, U.P., India 
3 Department of Chemistry, Mahatma Gandhi (PG) College, Gorakhpur- 273001, U.P., India 
4 Department of Chemistry, B.S.N.V. (PG) College, Lucknow-226001, U.P., India 
5 Department of Chemistry, Pandit Prithi Nath (PG) College, Kanpur-208001, U.P., India 

* Correspondence: devendraprataprao@yahoo.com (D.P.R.);  

Scopus Author ID 35119371500 

Received: 25.02.2023; Accepted: 25.03.2023; Published: 4.02.2024 

Abstract: One of the distilleries in Unnao, India, was sampled for analysis in the laboratory to 

determine its physicochemical characteristics and pollution level. A fixed spot at the distillery was used 

for the collection of samples for a period of one year, from May 2021 to April 2022. Observations of 

high chemical loads in the effluent discharged from the above-stated distillery included carbonate, 

bicarbonate, iron, calcium, magnesium, chloride, and BOD and COD. Results showed that there are 

certain relationships between the physicochemical characteristics of positive and negative effluents 

every month. 

Keywords: distillery, Pearson correlation, potassium permanganate, Regression equation, BOD. 
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1. Introduction  

People had always lived near water sources, such as rivers, lakes, or groundwater 

springs when they first settled in one place and started growing crops [1-3]. In order to be able 

to drink, prepare food, bathe, clean, irrigate crops, and perform a variety of other tasks, it was 

essential to have easy access to water. However, a problem with the water sources used to 

supply water in the past and treating drinking water to make it better smelling, tasting, clearer, 

or eliminating disease-causing pathogens has occurred throughout recorded history in one form 

or another. Human well-being is directly linked to water quality, so its quality is a vital concern 

for humanity. Pollution occurs when water deviates from its natural condition, affecting its 

properties and functions [4]. Various biological, chemical, and physical interactions affect 

water quality and aquatic environment characteristics. With respect to their geological age and 

geochemical characteristics, estuaries, water bodies, lakes, and rivers are continuously 

changing. As a result of human activities disrupting this dynamic balance in the aquatic 

ecosystem, pollution manifests itself dramatically in fish kills offensive tastes, and odors. 

Industrial pollution is a type of pollution caused by effluents generated by industries [5]. 

Among the seventeen most polluting industries listed by the CPCB are distilleries. 

Distillery effluent is the liquid flow from the distilleries' wastewater treatment systems. India 

currently has 319 distilleries with a capacity of 3.29 billion liters of alcohol. Over 40% of the 
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A composite made of aniline-naphthylamine copolymer (aNPANI) integrated with an aluminum tereph-
thalate-based metal organic framework (MIL53(Al)) was created by chemically oxidizing aniline monomer
in the presence of various contents of naphthylamine and MOF for the hydrogen evolution reaction (HER).
There were some nanorods and a microporous structure observed in the SEM images of the copolymer. In
the case of the composite (aNPANI/MIL53(Al)), the MOF crystal structures were not visible, suggesting that
MOF might be wrapped by the copolymer. The catalytic activities of the prepared electrodes were evaluated
in artificial seawater using electrochemical impedance spectroscopy (EIS) and linear sweep voltammetry
(LSV) techniques. The Tafel slope values of 98.4, 83.3, and 61.2 mV dec21 were respectively obtained for the
PANI, aNPANI, and aNPANI/MIL53(Al) electrodes. This indicated that the presence of both naphthy-
lamine and MOF in the PANI structure dramatically increased the catalytic H2 evolution. Chronopoten-
tiometry was used to demonstrate the stability of aNPANI/MIL53(Al), and it was discovered that the
produced electrode remained stable for at least 48 h after electrolysis.

Keywords hydrogen evolution reaction, metal organic
framework, naphthylamine, polyaniline

1. Introduction

Fossil fuels are widely recognized as the primary energy
sources despite their drawbacks, including scarce resources,
global warming, and environmental degradation (Ref 1-3).
Hydrogen generation has drawn a lot of interest as a potential
solution to the energy resource crisis and a variety of other
major environmental issues. A possible approach for hydrogen
production is electrochemical water splitting, which has
received much media attention for its advantages of sustain-
ability, affordability, and environmental protection (Ref 4). The
electrocatalyst is essential for the water splitting process,
because a conventional water splitting needs a high voltage
input. At platinum (Pt) and Pt-based materials, hydrogen
evolution occurs at the lowest attainable overpotential. How-
ever, using Pt as an electrocatalyst to generate huge amounts of
hydrogen is nearly impossible due to its extreme rarity and high
price. On this basis, studying highly effective, stable, and cheap
electrocatalysts capable of creating hydrogen gas by water
splitting in the neutral electrolyte is urgently needed, but it is
still a difficult task. In this content, conducting polymers,
especially polyaniline (PANI), could be a hopeful candidate
because of its easy synthesis, low cost, and high capacitive
properties (Ref 5, 6). PANI can also provide protons to the
reaction, which will aid in the promotion of both the hydrogen
evolution reaction (HER) and oxygen evolution reaction (OER)
(Ref 7, 8). More crucially, PANI possesses plenty of lone
electrons on N atoms, which makes it possible for it to adsorb
H+ and create protonated amine groups (Ref 9, 10). Due to its
strong conductivity, PANI may efficiently boost electroactivity
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y Electrónica, Escuela Superior Politécnica de Chimborazo
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Abstract
A novel furil-based asymmetric Schiff base was prepared and characterized by analytical and spectroscopic methods. Schiff 
base could be produced by the amalgamation of furil with 1,2-diaminotoluene by employing conventional methods in variety 
of solvents. Synthesized compound was found to be asymmetric without possessing mirror plane and inversion center with 
all explained physical parameters possessed. Antibacterial activity was performed by in vitro test using an agar-well diffusion 
technique. This compound showed potent antibacterial activity compared to standard doxycycline drug. This compound 
could be a better drug candidate for antimicrobial infections though this area needs further persuasion and deliberation by 
the scientific community.

Keywords  Furil · Diamine · Antibacterial activity · Symmetry · Doxycycline

1  Introduction

In 1864, a German chemist named Hugo Schiff developed 
Schiff base (SB) by condensing primary amines and alde-
hyde [1]. Since then researchers have employed them as 
chelating ligands in various capacities in coordination chem-
istry [2–4] as a catalyst [5–8] as a dye [9, 10] as an initiator 
in polymerization [11] and as luminescent compounds. One 
of the major research areas pertaining to Schiff base metal 
complexes is their biological activity. The main aim being 
the discovery of safe and effective therapeutic agents for the 
treatment of cancer and bacterial infections claiming mil-
lions of lives across the globe annually. A number of Schiff-
based metal complexes have a diverse pool of biological and 
pharmaceutical activities.

Tetradentate Schiff base ligands with a N- donor atoms 
are facile for coordinating with different metal ions [12–14]. 
Schiff bases can be optimized for the production of novel 
drugs. A number of biological properties have been reported 
for Schiff base derivatives obtained from sulfa drugs [15, 
16]. With its electrophilic carbon and nucleophilic nitrogen, 
the imine group exhibits a wide array of action to prevent 
targeted diseases, enzyme reactions, and DNA replication 
by binding to different nucleophiles and electrophiles. There 
is considerable interest in the development of antimicrobial 
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A B S T R A C T   

Numerous research studies have been carried out on nano-structures regarding their potential applications in 
drug delivery for treating cancers. Within the current work, the procarbazine (PB) drug delivery ability of a pure 
ZnO nanotube (PZnO-NT) and X-doped (X = Al, Ge, and In) ZnO-NT is inspected through DFT computations. The 
results demonstrates that PZnO-NT isn’t suitable for the PB drug delivery. We showed that doping the Al, Ge, and 
In atoms into the ZnO-NT structure changes the adsorption energy (AdE) of PB from − 6.9 to − 26.4, − 28.7, and 
− 31.5 kcal/mol, respectively. Moreover, there is a substantial amount of charge transfer from PB to the doped 
ZnO-NT based on the natural bond orbital analysis. Using water solvent changes the AdE of the drug on the In- 
doped ZnO-NT from − 31.5 to − 29.8 kcal/mol. Hence, based on the computations undertaken within this work, 
the X-doped ZnO-NT can be utilized as a suitable PB carrier.   

1. Introduction 

One of the commonly used anti-cancer medications for the treatment 
of cancer is procarbazine (PB). Moreover, it is one of the cytotoxic 
chemotherapeutic drugs used for the treatment of Hodgkin’s lymphoma 
and most brain-related cancers [1]. Being on the WHO list of essential 
medicines, PB was verified in 1969 for the first time [2–6]. PB is usually 
taken by mouth. Low blood cell counts, nausea, fatigue, and depression 
are the common side effects associated with PB [7,8]. It is possible to use 
drug delivery systems (DDSs) in order to overcome such drawbacks [9]. 
DDSs have enjoyed considerable attention owing to their significant in 
drug delivery to target cells [10]. However, low drug loading efficiency, 
high toxicity, and immunogenicity are some of the major drawbacks to 

many of these systems [11,12]. Researchers have investigated nano
carriers in order to correct the defects in anti-cancer drugs such as lack of 
selectivity, severe toxicity, low water solubility, and severe side effects 
[13–16]. 

Nowadays, nanotechnology is helping to significantly advance and 
revolutionize numerous technology and industry sectors, including in
formation technology, food safety, environmental science [17–22], 
transportation, medicine, and energy [23–26]. Many research groups 
and scientists have found that one-dimensional (1D) nanostructures are 
encouraging DDSs for many drugs [27]. The most widely employed 1D 
nanostructures as DDSs are carbon nanotubes (CNTs) [28]. Nonetheless, 
many chemicals have a weak interaction with pure CNTs. This makes it 
almost impossible to employ CNTs as ideal DDSs [29,30]. So, methods 
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A B S T R A C T   

Within this piece of research, the performance of two-dimensional pure and silicon-decorated monolayers of 
biphenylene (PBPML and SBPML) in detecting ammonia (NH3) was investigated though DFT calculations. In 
spite of the fact that PBPML adsorbed NH3 better than other reported 2D materials, NH3 had a physical adhesion 
on the surface of PBPML and the adhesion energy was − 0.037 eV. After decorating the Si atom, the NH3 adhesion 
capacity of PBPML changed significantly and there was a dramatic change in its electronic attributes. The SBPML 
can be considered as an encouraging sensor for NH3 with a structural solidity at ambient temperatures, the 
recovery time of 0.84 s at 300 K, charge transport of 0.56 e and significant adhesion energy of − 0.72 eV. The 
results demonstrated that the SBPML was suitable for sensing NH3 and it was suitable for practical applications. 
This work can provide insights into the designing and development of biomolecule sensors with high efficiency.   

1. Introduction 

One of the highly corrosive and toxic compounds that is generated 
naturally during nitrification processes is ammonia (NH3) [1]. Also, NH3 
is generated by chemical plants and combustion vehicles and different 
industries use NH3 [2]. In cities with industrial plants, aerosols of NH3 
are seen as smog clouds [3]. Long exposure to NH3 can be highly 
detrimental to the living organisms and the environment due to its 
corrosiveness and toxicity [4]. There are severe side effects associated 
with NH3, including burns and blindness. At high temperatures 
(450–500 ◦C), NH3 is dissociated into hydrogen and nitrogen, but it has 
stability and at ambient temperatures. Furthermore, one of the best 
sources of hydrogen is NH3, which is conducive to developing the future 
economy though green fuels [5,6]. The hydrogen capacity of NH3 in the 
liquid phase is 17%, which has been demonstrated to be higher 
compared to the capacity of methanol [7]. Thus, detecting and stroing 

NH3 are of paramount significance. 
Thanks to their outstanding chemical and physical attributes such as 

large surface are and optoelectronic properties, two-dimensional (2D) 
materials like MXenes, transition metal dichalcogenide, graphene (Gr) 
and its derivatives have attracted the attention of many researchers 
[8–14]. Interestingly, since different methods can be used to modify the 
electronic attributes of 2D materials, these materials can be used in the 
development of biomolecule and gas sensors [15–19]. The sensor tech
nology has witnessed a dramatic improvement after the discovery of Gr 
because of its capability in detecting different gasses at ambient tem
peratures with superior sensing attributes. Researchers have made a lot 
of effort to produce different sensing devices by utilizing various sorts of 
2D materials like borophene, phosphorene [20], transition metal oxides 
(e.g., WO3, ZnO) [21,22], transition metal dichalcogenides (MoS2, 
WSe2, VSe2, ZnO, SnS2, TiO2) [23–27], penta-graphene [28], holey 
graphyne [29] and graphyne [30]. These highly selective and sensitive 
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Abstract  

Copper perchlorate complex containing isopropylamine (ipa) has been prepared with the molecular formula 

[Cu(ipa)3(H2O)(ClO4)]ClO4. It was characterised by elemental analysis, IR spectroscopy and 

thermogravimetric data. Response of the complex to heat has been studied by thermogravimetry (TG) in 

static air and simultaneous thermogravimetry-derivative thermogravimetry-differential thermal analysis (TG-

DTG-DTA) in flowing nitrogen atmospheres. The complex decomposes in three steps, although the 

resolution between the steps is less. Possible decomposition pathways have been proposed for decomposition 

in static air and flowing nitrogen atmosphere. Thermolysis kinetics have also been investigated using 

isothermal TG data recorded at five different temperatures and applying model-fitting and isoconversional 

methods. An application of model-fitting methods has yielded a single activation energy value, whereas an 

isoconversional method has yielded a series of activation energy values for each extent of conversion, α. 

Differences in decomposition patterns under air and inert atmosphere have been also discussed.  
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Abstract 

The use of nanotechnology has the potential to revolutionize the detection and treatment of cancer. Developments 
in protein engineering and materials science have led to the emergence of new nanoscale targeting techniques, 
which offer renewed hope for cancer patients. While several nanocarriers for medicinal purposes have been approved 
for human trials, only a few have been authorized for clinical use in targeting cancer cells. In this review, we analyze 
some of the authorized formulations and discuss the challenges of translating findings from the lab to the clinic. 
This study highlights the various nanocarriers and compounds that can be used for selective tumor targeting 
and the inherent difficulties in cancer therapy. Nanotechnology provides a promising platform for improving cancer 
detection and treatment in the future, but further research is needed to overcome the current limitations in clinical 
translation.
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among multidisciplinary teams of scientists, clinicians, 
regulatory bodies, and industry partners to bridge this 
gap effectively. Regulatory agencies must continue to 
adapt to the unique complexities of nanotechnology, 
ensuring both patient safety and the timely availability 
of groundbreaking treatments. Moreover, this review 
has highlighted the diverse arsenal of nanocarriers and 
compounds available for selective tumor targeting. 
From liposomes to nanoparticles and beyond, the tool-
box for oncologists is expanding. Nonetheless, as we 
navigate the vast landscape of nanomaterials and deliv-
ery systems, we must be vigilant in ensuring that these 
innovations do not introduce unforeseen toxicity or off-
target effects. Rigorous preclinical evaluation and ongo-
ing safety assessments are paramount. Furthermore, 
the inherent complexities of cancer therapy underscore 
the need for personalized approaches. Nanotechnology 
offers the potential for tailoring treatments to individ-
ual patients, taking into account the unique molecular 
characteristics of their tumors. This promises not only 
increased efficacy but also reduced side effects, thereby 
enhancing the quality of life for cancer patients. In clos-
ing, the review underscores that while nanotechnology 
holds immense promise, it is not a panacea for the chal-
lenges of cancer therapy. It requires ongoing commit-
ment, collaboration, and innovation from the scientific 
and medical communities. The potential to improve 
cancer detection and treatment through nanotechnol-
ogy is tantalizing, but the journey from the laboratory 
to the clinic is a road laden with obstacles. Nevertheless, 
with perseverance and sustained investment in research, 
we can unlock the full potential of nanotechnology 
in the fight against cancer. The future holds the prom-
ise of more effective, targeted, and less invasive treat-
ments that will significantly improve the lives of cancer 
patients, and it is our collective responsibility to ensure 
that this promise becomes a reality.
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A B S T R A C T   

One of the most studied biomedical applications of nanomaterials is their use as drug delivery vehicles to 
mitigate the side effects of various anticancer agents. Side effects are usually caused by drug delivery. The 
performance of both pure BC2N nanotube (BC2NNT) and chemically functionalized BC2NNTs as drug delivery 
vehicles for ciclopirox (CPX) is investigated by density functional theory (DFT) calculations. It has been found 
that the interaction of CPX with pure BC2NNTs is weak (− 11.27 kcal mol− 1). Therefore, the interaction of CPX 
with functionalized BC2NNTs was investigated. Examination of the values related to the adsorption energies of 
CPX at the surface of pure and functionalized BC2NNTs showed that the formation of a hydrogen bond between 
the active parts of CPX and the carboxyl group of functionalized BC2NNTs has a significant effect on drug 
adsorption and its thermodynamic stability. In addition, the functionalized BC2NNTs were stable in the water 
phase with negative solvation energies, which were conducive to CPX delivery applications. This study presents a 
new strategy for achieving high densities of CPX on BC2NNTs.   

1. Introduction 

One of the primary causes of death in human beings worldwide, 
especially in industrialized countries, is cancer [1]. Cancer is not a single 
disease, rather it encompasses many different types, such as colorectal, 
stomach, prostate, and lung cancer. Cancer is a leading cause of death 
worldwide, and the number of people dying from it continues to rise 
every day. According to recent reports, cancer has caused the death of 
approximately 8.8 million people globally [2]. Oncologists have pre
dicted that the number of cancer cases might rise up to 15 million by 
2020 and the number of deaths might rise up to 12 million [2]. Thus far, 
different cancer treatment methods have been employed for minimizing 

the associated side effects, including surgery, radiation, immunotherapy 
and chemotherapy [3]. Nonetheless, these treatment methods suffer 
from some disadvantages. including biodegradation, poor biocompati
bility, reappearance rate of cancer or tumor-cells, and high cytotoxicity 
to normal cells [3–9]. Cancer chemotherapy is an effective treatment 
method in which anticancer drugs are used to destroy cancer cells. 
However, these drugs have limited effects due to their toxic nature and 
negative side effects. Therefore, delivering anticancer drugs to targeted 
cancer cells is a popular yet challenging issue that needs to be addressed 
[10]. The development of novel and effective drug delivery vehicles 
(DDVs) is crucial to improving drug absorption levels and reducing 
negative side effects. The use of nanotechnology, particularly the design 
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ABSTRACT : The application of food grade polysaccharide namely Plantago psyllium (Isabgol) has been assessed for the

removal of fluoride from wastewater. Flocculation studies were carried under varying experimental condition of contact time,

fluoride concentration, flocculant dosage and pH. The maximum removal obtained was 71.32% after 45 minutes. The optimal

mucilage dose was 10mg/L. The maximum removal was obtained at acidic pH (4) for fluoride. These food-grade polysaccharides

are a great option for an adsorbent because they are plentiful, biodegradable and non-toxic.

Key words : Plantago psyllium, optimal mucilage dose, fluoride ion, biodegradable, non-toxic.
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of crystal lattice in bone, but makes the bone more brittle.

Drinking of fluoridated water will double the number of

hip fractures.

The International Society for Fluoride Research

(ISFR) has reported studies implicating fluoride in the

rising rates of Down’s syndrome, Chronic fatigue

syndrome and sleep disorder.

The presence of fluoride ion in portable water has

adverse effects on human health. According to the World

Health Organization (WHO) the maximum acceptable

concentration of fluoride in drinking water lies below

1.5mg/L (Ayoob and Gupta, 2006). Fluoride is attracted

by positively charged calcium in teeth and bones due to

its strong electronegativity, which results in dental, skeletal

and non skeletal fluorosis, in children as well as adults

(Ayoob and Gupta, 2006). Fluoride normally enters the

environment and human body through water, food,

industrial exposure, drugs, cosmetics etc; however,

drinking water is the major source of daily intake (Sarala

and Rao, 1993). Increasing fluoride concentration in water

has already become a very serious issue in many countries

(Ayoob and Gupta, 2006; Meenakshi and Maheshwari,

2006). Traditional treatment methods such as reverse

osmosis, ion exchange (Mohapatra et al, 2009) and

adsorption (Sundaram et al, 2009) have been attempted.

INTRODUCTION

Pure water is scarce and is not easily available to

all. Deprieved sections of the society consume

contaminated water and take ill periodically, often

resulting in epidemics. The water may be contaminated

by natural sources or by industrial effluents. One such

contaminant is fluoride. Fluorine is a salt of the element

fluorine. Fluorine is the most highly reactive element of

hydrogen family. Small amount of it are found in sea

water, bone, teeth and in ground water mainly as fluoride

ion. Most fluoride associated with monovalent cations

such as NaF and KF is water soluble, while the other

formed with divalent cations such as CaF and PbF is

generally insoluble.

Fluoride is “more toxic than lead and less toxic than

arsenic” and is an accumulative toxin. Fluoride has dual

significance, if its content is less than 0.5ppm, it may

result in problems like dental caries. World Health

Organisation (WHO) recommends fluoride concentration

in the range of 0.1-0.5ppm. The requirement of fluoride

content varies among countries and depends on the

geography and the age of people involved. An intake of

fluorine per day results in fluorosis. Fluorine being

cumulative, bone seeking mineral, the resultant skeletal

changes are progressive. Fluoride increases the stability
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ABSTRACT 
An ongoing and elusive task is to create single phase anode materi
als for solid oxide fuel cells (SOFC). Compared to the typical Ni-YSZ 
cermet anode, perovskite oxide based anode material has a number 
of benefits. Here, we present the structural and electrical characteris
tics of Y3þ doped SrTiO3 ceramics that are used as the anode in solid 
oxide fuel cells. The samples with nominal composition x¼ 0 and 
0.05 were synthesized by high energy ball milling. The powder X-ray 
diffraction pattern reveals that the synthesized samples crystallize 
into cubic crystal structure with space group Pm3m for both the 
compositions. The samples were sintered at a temperature of 
1300 �C for 6h. The sintered density of the samples was found to be 
greater than 97%. The temperature dependent dielectric measure
ment studies reveal that dielectric constant increases with yttrium 
doping and shows relaxer behavior. A higher dielectric constant and 
electrical conductivity was observed for the Y-doped sample which 
fulfill the basic requirement for anode materials of solid oxide 
fuel cells.

ARTICLE HISTORY 
Received 17 December 2022 
Accepted 11 August 2023 

KEYWORDS 
Strontium titanate; 
perovskite anode; dielectric 
properties; solid oxide fuel 
cells   

1. Introduction

Solid oxide fuel cell is a fourth-generation battery in which energy conversion from 
chemical to electrical occurs. A solid oxide electrolyte separates the cathode and anode 
in a Solid oxide fuel cell (SOFC) [1]. One of the most crucial parts of a SOFC is the 
anode, which exposes the catalyst to fuels directly. A common anode material, nickel/ 
YSZ, has the drawback of resistance losses at high temperatures, suffers poisoning, and 
accumulates carbon. Because they are chemically robust at high working temperatures, 
ceramic anodes have benefits in achieving direct electrochemical oxidation of dry 
methane without carbon deposition [2]. A number of scientists have recently shown 
that anodes made of perovskite materials are promising options for upcoming fuel cell 
anodes [3, 4]. Since their development, perovskite-based oxide materials have found a 
wide range of uses, including super capacitors, SOFCs, photovoltaics, battery materials, 
and energy storage [5–9]. Strontium titanate, or SrTiO3, is particularly attractive owing 
to its crucial thermo-chemical durability and semiconducting characteristics [10]. 
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ABSTRACT
The layered multiferroic perovskite oxides are excellent functional materials for 
ferroelectric memory applications and also show application potential for cathode 
materials in lithium-oxygen battery due to high surface area, good stability, easy 
processing and low price. Synthesis of uniformly distributed layered perovskite 
oxides with low band gap, ionic-conducting and ferroelctric nature is still chal-
lenging. In this work, we have synthesized a new single-phase aurivillius phase 
Bi6FeNiTi3O18 ceramics by high-energy ball mill mechano-chemical reaction. The 
Rietveld refinement of XRD data reveals that the compound Bi6FeNiTi3O18 shows 
orthorhombic structure with space group P2/m and SEM images confirm the 
uniform layered morphology. Bi6FeNi Ti3O18 ceramic have shown very high Tc 
of 450 °C and typical relaxor behaviour. Impedance analysis reveals the effect of 
grains, grain boundaries and electrode on conductivity. Ferroelectric nature is 
confirmed by obtained P-E loop at room temperature. We also report much lower 
band gap (Eg = 1.87 eV) as compared to Bi6Fe2Ti3O18 (Eg = 3.2 eV) ceramics which 
is due to Ni 3d state formation below Fe 3d state. The present work provide new 
path to engineer the functional properties of perovskite oxides for memory and 
energy storage applications.

1 Introduction

In the twenty-first century, identifying potential mate-
rials for effective energy generation and storage is a 
significant task. The globe has been struggling with 
serious issues of energy scarcity and environmen-
tal pollution. Because of its enormous potential for 

the degradation of pollutants and the conversion of 
different forms of energies directly driven by solar 
energy, semiconductor-based photocatalysis has long 
been seen to be one of the most promising methods to 
solve these problems [1]. Multiferroic photocatalysts 
with small band gaps, ferromagnetism (FM), and fer-
roelectricity (FE) are predicted to have potential in 
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Abstract- Nature is the soul cssence of the very birth of human race in the world. This is not just a 

mere 
statcnment but also the factual grip which we as human bave lost in in thc hopc to get a better 

n dwcll in; one is unning after capital accumulation without evcn bcing thank ful to these 
abiotic elements, (On an cconomic note one can proclaim that thc capital is the sheer Investment of 
these raw materials which is being gifled to us by Mother Nature. Literature' has always been 
related to the very core of transcendentalism or we can also term these writers as Nature's poet or 

edentalist. Since ages they have tried to trigger the inner self: which is inter connected to the 
unscen chain of the nature either by showing love towards mountain, trees, serene landscapes and 

iory forests. These forests were not only close to the Indian writers but cven American poets 
Cnd a solace while portraying their love for the woods. This research paper will be dealing with the 
woion of how literature has always been embracing the conservation of these forest cites. Rudyard 

Eining to Robert Frost manifested their love for the wilderness. In actual; if we can comprise it in 
fe lines this could be a divine manifestation of entering into a solace life and clasp to ones bosom 
with the very touch of abiotic sightedness. 
Kewords - Mother Nature, Glorious Forests, Nature's poets, Solace, Wilderness and renunciation, 
harnony ,selt-realization etc. 

Introduction - Forest had been of utmost importance to promote harmony in the ecosystem. These 
writers who have embraced transcendentalism to their thoughts have focused majorly on abiotic 
goals. The roots to which we humans are connected are these environmental elements but due to 
certain furious progression run we have lost this connection. Robert Frost proclaimed in his one of 
the famous poems that is Stopping by Woods on a Snowy Evening; how the poet wants to escape 
away from the toilsome world for a while to visualize the nature. The same could be sensed in the 
poem Birches ; which again portrays the same state of mind that is solace and inner harmony while 
embracing nature. 
Everything is silent, apart from the soft wind and the slight sound of snowfall that could be heard by 
the poet. The sketch of this serene beauty had been remarkably narrated well. The panorama of the 
nature's scenic beauty could be visualized even by the readers. The sensual pleasure is evident. The 
poet has described the solace of the forest beautifully. He has actualy engulfed us with the idea that 
the real alienation and peace lies within when we cuddle the abiotic elements; from which we are 
Surrounded with. Poem Birches deals with the same notion of minute escapism where he wants to 
leave the world full of hustle for a short break and get indulged into the truth of the world. The real 

ruth lies in accepting the nature which we have blotted out. When we get grounded to our roots we 
are mesmerized by this feel. 
"When I see birches bend to left and right 
Across the lines of straighter darker trees, 
Ilike to think some boy's been swinging them." (Robert Frost, Birches line-1-3) 

Page | 83 

Tnese beautiful lines describe the coniferous forest areas which surely sweeps the mind away of a 
snj owards a pile of beauty, where nothing lies untouched except the venture towards 
are the biggest mark in the literary world tending us towards these vast wood areas and deep solace. aredslie transcendentalism. Both his poems Stopping hy Woods on a Snowy Evening and Birches 
Being an American poet he uses Nature to a great extent. This description about earthly constituent is 
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like a boy describing his best friend's attributes. 
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ABSTRACT 
 

The present study examines the dependency among the elderly population of India, the distribution 
of dependency in the elderly population across states in India and the causes that are responsible 
for the dependency among elderly population in India. The study analyses the various data points 
present on the elderly population enumerated in the Population Census 2011 and the report 
“Elderly in India” [1] published by the Ministry of Statistics and Programme Implementation, 
Government of India [2]. The focus of the paper is on analyzing the status, distribution and the 
causes of old age dependency in India. A few government measures that have been taken in 
recent times to reduce the old age dependency in the country have also been included as a part of 
the research. In the end some suggestions how to improve the situation of the elderly population 
and therefore reduce dependency and promote a better quality of life to them have been provided. 
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ABSTRACT 
 

Population is influenced by many factors that fall into the broad realms of demographic 
characteristics, socio-economic conditions across space and time. This paper adopts an approach 
to investigate the spatial and temporal variations of these factors effects on population change. 
Specifically, we conduct the analysis at the micro level Village Danshanichara in Azamgarh District 
In Uttar Pradesh. The results suggest that the factors have varying effects on population change 
over time and across rural, suburban, and urban areas. Their effects depend upon the general 
trend of population redistribution processes, local dynamics, and areal characteristics. Overall, a 
systematic examination of population dynamics should consider a variety of factors, temporal and 
spatial variation of their effects [1]. The examination should have the flexibility to identify and 
incorporate influential factors at a given point in time and space, not to adhere to a single set of 
drivers in all circumstances. The findings have important implications for population predictions 
used for local and regional planning. 
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लोक िव᳡ास लोकत᭜व का एक ᮧमुख अंग ह ै। संसार कᳱ सभी आᳰदम 
और अस᭤य जाितयᲂ ने िविभ᳖ ᮧकार के अंध िव᳡ासᲂ और मूढ़ा ᮕहᲂ को अपन े
वैयिᲦक एव ंसामूिहक जीवन का आधार बनाया था। अ᳍ᭅ िशिᭃत समुदायᲂ मᱶ 
ऐसे सैकड़ᲂ िव᳡ास आज भी ᮧचिलत ह,ᱹ िजनका बीसवᱭ या वतᭅमान सदी मᱶ 
कोई अथᭅ नहᱭ, ᳰफर भी पर᭥परा ᳇ारा पोिषत एवं मा᭠य होने के कारण इनके 
ᮧित ᳰकसी ᮧकार कᳱ अना᭭था नहᱭ ᮧकट कᳱ जाती । लोक मᱶ ᮧचिलत 
अंधिव᳡ासᲂ और मढ़ूाᮕहᲂ के िवषय अनेक ह ᱹ । त᭠ᮢ-मंᮢ टोना-टोटका, दआु 
ताबीज, झाड़-फंूक, भूत-ᮧेत, दवेी-दवेता और इन सबकᳱ तथाकिथत शिᲦया ँ
अंधिव᳡ासᲂ कᳱ पᳯरिध मᱶ आती ह ᱹ । इनके अितᳯरᲦ ᭔योितष से स᭥बि᭠धत 
शकुन-अपशकुन, ᳰदशा शूल, ᭭व᳘ िवचार, िविभ᳖ व᭭तुᲐ के शुभाशभु लᭃण, 
ᮧाकृितक उ᭜पाद िच᭮न आᳰद लोक िव᳡ासᲂ कᳱ सीमा मᱶ ही आते ह ᱹ। 

आᳰदवासी समाज अ᭄ानी, अनपढ़ और आधुिनक स᭤यता सेदरू जंगलᲂ 
मᱶ रहने के कारण इनमᱶ लोक िव᳡ास का ᮧचलन दिृ᳥गत होता ह।ै लोक िव᳡ास 
को आᳰदवासी तथा िपछड़े समाज मᱶ बᱟत ही मह᭜व ᳰदया जाता ह ै। ‘ जंगल 

जहां शुᱨ होता ह’ै  उप᭠यास मᱶ थाᱨ जनजाित का िव᳡ास ह ैᳰक गाय का दधू 
पीने से लेᱨ कᳱ आ᭜मा कलपती ह ै । इस कारण थाᱨ लोग गाय का दधू नहᱭ 
पीते । थाᱧᲐ का िव᳡ास ह ैᳰक िहरण का मांस खाने से हजैा फैलता ह ै। इसी 
कारण वे िहरण का मांस नहᱭ खाते ह ᱹ। थाᱨ जनजाित का काली डाकू कुमार से 
कहता ह ै ᳰक ‘ थाᱨ गाय का दधू नहᱭ पीते, थाᱨ िहरण का मांस नहᱭ खा 

सकते ।’ 1 
धाँगड़ जनजाित मᱶ लोक िव᳡ास ह ैᳰक मुगल काल मᱶ मुसलमानᲂ का 

िडमाडं था ᳰक कोई भी द᭨ुहन हो पहली रात उनके साथ िबतानी पड़ेगी । सभी 
जाितयाँ इस शतᭅ को मान गयी लेᳰकन धाँगड़ नहᱭ माने और जगंलᲂ मᱶ भाग गये 
। जंगलᲂ मᱶ रहने लगे जब मुगलᲂ कᳱ फौज आई तो धागँड़ो ने सुअर का हाड़ 
फᱶ ककर उनको भागने पर मजबरू कर ᳰदया ᭍यᲂᳰक सुअर बादशाह को हराम था 
सोधाँगड़ᲂ को छोड़ ᳰदया गया। इसिलए धाँगड़ सुअर को गाय से भी ᮰े᳧ मानत े

                                         
*  
**  
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ह ᱹ। एक धाँगड़ आᳰदवासी युवक इस बारे मᱶ कहता ह-ै ‘ सो, सुअर तो हमारा 
गाय-भᱹस से बढ़कर ह ै। दलुिहन आती ह ै। बाप के घर से तो अंचरा मᱶ छपैना 
दकेर िवदा करते ह ᱹ। दलुिहन का ताग-पाट उसी हाड़ का होता ह ै।’ 2 

‘ धार’  उप᭠यास मᱶ संथाल जनजाित के लोक िव᳡ास को लेखक न े
अनके ᭭थलᲂ पर िचिᮢत ᳰकया ह ै। संथाल जनजाित मᱶ अ᭞भुत लोकाचार ह ैᳰक 
᳥᮪ होते ही आदमी का ᮰ा᳍ कर दनेा चािहए । संथालᲂ मᱶ पुᱧष कᳱ मौत हो 
जाने पर ᮰ा᳍ भोज ᳰदया जाता है मैना के पित कᳱ म᭜ृयु पर लेखक कहता ह-ै 
‘ कुल बीस गाँवᲂ मᱶ मगंर के ᮰ा᳍ भोज का ᭠योता बँटा। बीस गाँव के लोग 

बाँसगड़ा आये – ᳫी पुᱧष, जवान, बूढ़े, बᲬे सब । यह एक अजब भोज था 
िजसमᱶ सभी आने वालᲂ कᳱ लायी सामᮕी को एक ही जगह रखा गया । भोज के 
पहले मैना ने अपनी सूनी माँग, सूनी कलाᲊ और सफेद साड़ी मᱶ िबरादरी को 
हाथ जोड़कर अरज ᳰकया।’ 3 

ब᭭तर िनवासी आᳰदवासी गᲂड भूत-ᮧेत व चुडैलᲂ के अनके ᱨपᲂ से 
पᳯरिचत ह ै । जंगल के फूल उप᭠यास मᱶ भूत-ᮧेत का िचᮢण ᱟआ ह ै । यहाँ के 
िनवािसयᲂ का िव᳡ास ह ैᳰक िसᳯरया मरने के बाद चडुलै बन गई ह ै। वह आज 
भी अपने ᮧेमी को खोजती ᳰफरती ह ै। वह कभी रोती ह,ै कभी ‘ ये हो हो हो रे 

रे ऽऽरे लोऽऽरे’   गाना गाती और नाचती ह ैयही नहᱭ गांव वालᲂ से वह बᱟत 
िचढ़ी ᱟई ह ै᭍यᲂᳰक उनके ही कारण वह अपने ᮧेमी से नहᱭ िमल सकᳱ । वह 
अनके वेष बनाकर गाँव मᱶ चᲥर लगाती ह ैऔर जो भी उसके सामने पड़ जाए 
उसका सवᭅनाश करती ह ै । गायता ने कहा दो साल पहले मेरी प᳀ी ने एक 
लड़कᳱ को ज᭠म ᳰदया िजसकᳱ खबर बताने मेरी बड़ी लड़कᳱ बाहर आई तो 
छानी पर उसने उ᭨लू बैठा देखा । क᭠या का ज᭠म और उ᭨लू कᳱ िसर पर सवारी 
बᱟत बड़ा अशुभ था । बड़ी लड़कᳱ ने उ᭨लू को एक प᭜थर मारा िजसे उठाकर 
वह भाग गया । उ᭨लू ने प᭜थर िभगोकर उँची टेकरी पर रख ᳰदया, ᭔यᲂ ᭔यᲂ 
प᭜थर का पानी सूखता गया वह नवजात क᭠या धुलती गई और गिुनया भी 
उसको चडुलै से न बचा सका ।’ 4 यह सब कुछ सुनने पर भी गोरा नाच गाना 
दखे व सुनकर उसी राज महल मᱶ सोया । आधी रात को िसᳯरया काली नगंी 
औरत के वेष मᱶ आई और गोरे अफसर को पछाड़ कर चली गई ।’ 5 जमीन पर 
िगरते ही उसके मुँह से चीख िनकली और बहेोश हो गया िजसे सुनकर काला 
अफसर दौड़कर आया । 
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Abstract
Wehave designed a novel nanostructure consisting of a cross-shaped nanoaperture nanoantenna
inside plasmonic nanorings for achieving very large values of electric field enhancement, as well as
large theoretical surface-enhanced Raman scattering (SERS) enhancement factor, towards the center
of the nanostructure. In this work, we employed Finite-difference-time-domain (FDTD)numerical
modeling to simulate the plasmonic (gold) nanostructures present on silica substrates.We found that
the nanostructures being proposed by us show very high localized electric field enhancements as well
asmultiple hotspots inwhich the electric field is enhanced and localized.We observed that these
hotspots have large electricfield enhancements (and therefore large theoretical SERS enhancement
factors) atmore than onewavelength. Thus, the proposed nanostructure can be used to achieve a
multiple wavelength SERS response. The electric field enhancements and the resonancewavelengths
of nanostructures can be tuned in the visible and theNIR region bymodifying the nanostructure
dimensions like the gap between the tips in the central nanoaperture structure, height of
nanostructure, and tip angle variation. It is observed that as the number of gold nanorings increase,
the electric field enhancement (as well as the theoretical SERS enhancement factor) also increase due
to the focusing of light towards the center of nanostructure, and after the addition of a few rings, the
electricfield enhancement becomes almost constant.We also studied the polarization dependence of
the nanostructure by varying the angle of polarization of the incident light to check the variation of the
electricfield of the nanostructure, and observed that the proposed nanostructures did not havemuch
polarization dependence.Moreover, due to the symmetric nature of the plasmonic nanostructure, the
position of the hotspot region shifts to the adjacent corner on rotating the incident field polarization.
We optimized all the dimensional parameters to get the best possible theoretical SERS enhancement
factor of∼ 1010.Moreover, we simulated a periodic array of these plasmonic nanostructures on the
silica substrates, having equal periodicity in X andYdirections, and achieved a theoretical SERS
enhancement factor of∼ 1011.

1. Introduction

Raman spectroscopy is an extremely important and powerful analytical technique that is extensively employed
for the detection and unique identification ofmolecules of interest. However, as the Raman cross-section of
molecules is typically very low (10−30

–10−25 cm2 permolecule) [1–4], a technique is required to amplify the
Raman signals so that Raman spectroscopy could be employed for trace detection ofmolecules. Surface
Enhanced Raman Scattering (SERS) is a powerful and sensitive technique to enhance the Raman signal of
molecules in the vicinity of nano-scale structures or thinfilms of plasmonics-activemetals such as silver, gold, or
aluminum. There are twomechanisms for SERS enhancement— the electromagnetic (EM) enhancement and
the chemical enhancement [5–7]. It is well established that the EMenhancement arises either due to the
excitation of localized surface plasmon resonances inmetal nanoparticles or nanostructures or due to the
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Abstract The current study examines the effects of six various fluences (3×1010, 1×1011, 3×1011, 1×1012, 3×1012, and 1×
1013 ions/cm2) of 100 MeV Ag swift heavy ion irradiation on the optical characteristics of amorphous Ge22Se78 thin films. To analyse
the structure and composition of materials, X-Ray Diffraction (XRD) and Energy-dispersive X-ray analysis (EDAX) measurements
are utilised. The Swanepoel method, which is based on measurements of optical transmission, is used for linear optical analysis.
When there are 1×1012 ions per cm2 of fluence, the optical bandgap widens.Semi-empirical relations are used to calculate nonlinear
optical parameters (n2, χ (3), β and FOM) from linear optical parameters (Eg and n0). The single-oscillator Wemple-DiDomenico
(WDD) model can be used to describe the dispersions of both pristine and irradiated films. The linear/ nonlinear refractive index,
third order susceptibility, non linear optical absorption and figure of merit (FOM) reduces up to fluence 1×1012 ions/cm2. These
parameters increase as fluence is increased more. Raman spectroscopy is used to understand how bonding rearrangement affects
linear and nonlinear characteristics when heavy ions are irradiated quickly. In the context of photonic applications, the use of this
study is discussed.

1 Introduction

Covalent network glasses known as amorphous chalcogenides contain one or more chalcogen elements, such as sulphur, selenium,
and tellurium [1]. In particular, in the IR-NIR region, network glasses made with chalcogen components are very beneficial in active
and passive optical systems. The NIR-IR transparency, low phonon energy, high refractive index, high third-order nonlinearity,
and broad range of photo/ion sensitivity of these glasses are what make them useful [2]. Through external processes like thermal
annealing, photo-exposure, and ion irradiation, the optical characteristics of these glasses can be customised to meet the requirements
of a particular application. Systematic experiments that have been published in the past have helped to better understand the changes
in optical characteristics caused by photo-exposure and thermal annealing [3–5]. The findings from ion irradiations are different
from those from photo exposure, therefore additional research is needed to build a clear perception and identify when its applicability
is more advantageous than that of other methods. When the performance of the optical components is very desirable, ion irradiation
is an approach that can be used since, in accordance with some earlier studies, it can optimise optical parameters up to a large limit
[6–10].

Energetic ions deposit their energy into the medium, modifying its properties through elastic impact (nuclear energy loss) and
inelastic impact (electronic energy loss). High-energetic ions, known as swift-heavy ions, range in energy from tens of MeV to GeV.
Due to the energy that these ions largely deposit in the materials through inelastic collisions, rapid changes in material characteristics
take place. A maximum dose limit must be established because high-energy ions may destroy thin film samples after a certain dose.
[11].The amorphous GexSe(1-x) system has a large glass formation zone and is non-toxic, non-hazardous, and environmentally
acceptable [12]. As a result, this system has a substantial selection of amorphous compositions to suit the requirements of any
given application. Due to the wide range of photo/ion sensitivity, photo/ion exposure can also be utilised to tailor the optical and
structural characteristics of the amorphous GexSe(1-x) system [6]. In terms of glass network connectivity, these alterations brought
on by photo-exposure and low-energy ion irradiation are predictable. The valency and atomic proportion of a constituent element is
multiplied to create the Mean Coordination Number (MCN) [13, 14]. The ternary and higher-order Ge-Se amorphous alloys continue
to exhibit this behaviour of the amorphous GexSe(1-x) system, which is useful in predicting the compositions’ optical and structural
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Abstract

Small and medium enterprises (SMEs) are critical for the well-being and robustness of any
economy. They account for more than 90% of firms and 50% of employment generated
worldwide. Thus, they need to imbed sustainability in their operational construct to remain
globally competitive and environmentally responsible. This work presents an 'enterprise
success' framework comprising variables - entrepreneurial orientation, enterprise
competitiveness and external environment. The commonality of attributes amongst the
SMEs is examined to develop clusters exhibiting similar traits; thereby locating development
strategies based on this cluster approach that positively impacts their performance. Cluster
analysis is completed using the K-means clustering technique, identifying the homogeneous
SME clusters based on various firm attributes. The cluster formation helps locate pertinent
factors that impact the enterprise's long-term competitiveness, enabling the development of
an innovative and strategic foresightedness for a sustainable future. The proposed
framework offers managerial exhortations, highlighting the optimum solution transit strategy
towards sustainability.

Keywords

small and medium enterprises, SMEs, sustainability, interlocking circles model,
entrepreneurial orientation, enterprise competitiveness, digital adoption, firm performance,
cluster analysis, K-means clustering technique
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IMPACTS OF DIGITAL. CLASSROOMS AND 
ONLINE LEARNING PLATFORMS ON EDUCATION 

BHAWANA SRIVASTAVA, REDDY. P.B 

Abstract: This research delves into the transformative inlluence of technology on educatun 

specifically focusing on the proliferation of digital classfooms and online learnng platforms 

Digital classrooms introduce novel dynamics to traditional learning environments, emplovine 

interactive whiteboards, tablcts, and virtual reality tools to cultivate deeper student 

engagement and comprehension. These platforms enable students to explore simulatons 

visualize intricate concepts, and access a vast pool ot intormation beyond conventional 

textbooks, thereby fostering personalized learning experiences tailored to individual needs and 

learning styles. Conversely. online learning platformns offler unparalleled flevubilty and 

accessibility, allowing students to learn at their own pace regardless of geographical or 

temporal constraints. Massive Open Online Courses (MOOCS) and personalized learnng 

platforms democratize education, offering lifelong learning opportunities to s diverse array ot 

learners. Nevertheless, the integration of technology in education presents both opportunities 

and challenges. Effective implementation necessitates ongoing teacher training and 

infrastructure development while ensuring equitable access to technology remains a cruc tal 

hurdle. Furthermore. concerns persist regarding potential distractions, the digital div1de, and 

the cultivation of essential social and interpersonal skills traditionally nurtured in classroom 

A balanced future likely entails a blended learning model that amalgamates the strengths of 

traditional and digital approaches, capitalizing on technology's ability to enhance instruction 

while preserving the irreplaceable benefits of face-to-face interaction. This research 

contributes to a deeper understanding of technology's potential to reshape education, 

advocating for the creation of future-proof learning environments that foster engagement. 

accessibility, and a passion for lifelong learning. 

Keywords: Digital classrooms, Online learning platforms, MOOCs, Accessibility in education. 

Teacher training (technology integration) 

Introduction: The educational landscape is undergoing a metamorphosis, driven by the 

persistent flow of technology (Aada, K.. 2024, George, A.S., 2024). Traditional classrooms, oDce 

confined by the confines of textbooks and blackboards, are morphing into dynamic learning 

hubs buzzing with interactive whiteboards, tablets, and virtual reality (VR) tols (Brown, MD 

2023). Simultaneously, the rise of online learning platforms is dismantling geographical and 

temporal barriers, offering unprecedented access to education. This research investigates into 

the multifaceted impact of technology on education, with a specific focus on digital classroms 

and online earning platforms. Understanding the impacts of technology on education is not 

merely an academic pursuit; it is a critical exploration with profound implicaions for the 

future of learning (https://www.oecd.org/education). 

Here's why studying this topic is essential: 
1. Fostering Deeper Engagement and Understanding: Traditional eduatun modes often 

relied on rote memorization and passive learning (Kumari, Ret al 2023) Tehnology. however. 

has the potential to revolutionize this dynamic. Digital classrooms, with their interactive tools 

and immersive experiences, can transform abstract concepts into engaging simulations (Malik. 

et al 2024). Students can explore the inner workings of the human body through VR anatomy 

lessons, travel to ancient civilizations through virtual reality field trips, and sisuaize ompler 

ISBN 978-93-90146-37-6 
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Spirulina-Mediated Mitigation Of Sub-Acute 

Mercuric Chloride Toxicity In Poecilia Reticulata: 

Insights From Serum Biochemical And 

Histopathological Studies 
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Abstract:  Spirulina platensis (SP), a microalga known for its potent antioxidant and anti-inflammatory 

properties, serves as a valuable food supplement for humans and various animal species. The global issue of 

mercury pollution, with its detrimental impacts on aquatic ecosystems and resident organisms, underscores 

the urgency of research in this field. Poecilia reticulata, commonly referred to as guppies, is a frequently 

utilized model organism in ecotoxicological studies due to its heightened sensitivity to environmental 

contaminants. Exposure to mercury chloride (HgCl2) induces hepatotoxic, nephrotoxic, and neurotoxic 

effects in numerous species, including humans, birds, and fish. This study investigates the potential 

hepatoprotective effects of Spirulina platensis (SP) against sub-acute mercury toxicity in male Poecilia 

reticulata. Histologically, the livers of HgCl2-intoxicated fish displayed disrupted hepatic architecture, with 

hepatocytes dissociated from one another. Multifocal hepatocytes exhibited vacuolar degeneration, 

characterized by multiple clear rounded vacuoles within the cytoplasm, accompanied by moderate congestion 

and focal inflammatory infiltrate. Administering HgCl2 for 28 days at various exposure levels (1/10, 1/20, and 

1/30 of LC50 values) significantly elevated liver marker enzymes in fish serum (P > 0.05). Transaminases 

(AST and ALT) were particularly affected, increasing by over threefold (296% and 356%, respectively). 

However, co-administration of SP with HgCl2 in Group IV significantly reduced (P > 0.05) the elevated liver 

biochemical marker enzymes compared to groups exposed solely to HgCl2. SP treatment restored all tested 

serum enzymes and biomarkers to within normal limits. In summary, Spirulina supplementation effectively 

mitigated mercuric chloride-induced hepatotoxicity, ameliorating oxidative tissue injuries.  

 

Keywords: Spirulina platensis, Poecilia reticulata, mercury toxicity, hepatoprotection, serum biomarkers, 

hepatic histopathology. 

I. INTRODUCTION 

Mercury (Hg) stands as a formidable and multifaceted environmental pollutant, characterized by its ability to 

manifest in a variety of forms, each carrying distinct and potent toxicity profiles (Driscoll, et al. 2013, 
Streets et al. 2019, Joy, A. and Qureshi, A., 2023). In the intricate tapestry of aquatic ecosystems, 

mercury undergoes a series of complex and often perplexing transformations. It exhibits an insidious capacity 

to accumulate within the organisms inhabiting these fragile ecosystems, thereby casting a pervasive and 

ominous shadow over aquatic life (Olsvik et al. 2021, Qu et al. 2022, Kumar et al. 2023). Moreover, this 

environmental menace extends its malevolent reach to encompass potential health risks for humans, 

effectively infiltrating the food chain (Kumar et al 2023).  
Within the intricate web of this ecological narrative, the liver emerges as a central and multifaceted 

protagonist, equipped with a repertoire of critical roles that are pivotal in safeguarding the organism against 

the pernicious effects of heavy metal exposures, with mercuric chloride taking a particularly notorious role in 
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Socio-Economic Consequences of Climate  

Change in Rural Madhya Pradesh:  

A Comprehensive Analysis 

 

Bhawna Srivastava* and Reddy P.B.† 

 

The changing climate patterns, including shifts in temperature, rainfall, 

and the frequency of extreme weather events, pose significant challenges to 

agricultural productivity in rural Madhya Pradesh. The present paper 

examines the potential socio-economic consequences of climate change in 

rural areas of Madhya Pradesh, focusing on key sectors such as agriculture, 

water resources, livelihoods, health, and infrastructure. Water resources, 

essential for agricultural activities and rural livelihoods, are also at risk 

due to climate change. Changes in precipitation patterns can lead to water 

scarcity, affecting irrigation systems and access to clean drinking water. 

Moreover, increased frequency and intensity of floods and droughts can 

further exacerbate water-related challenges, impacting agriculture and 

rural communities. The socio-economic consequences of climate change 

extend beyond agriculture and water resources. Rural livelihoods, 

particularly those dependent on forests, natural resources, and traditional 

practices, are susceptible to disruptions. Changes in ecosystems and 

biodiversity loss can affect indigenous communities and local populations 

reliant on forest products and ecosystem services. Additionally, climate 

change can have implications for public health in rural Madhya Pradesh. 

Rising temperatures can contribute to the spread of vector-borne diseases, 

such as malaria and dengue, while changes in rainfall patterns can increase 

the incidence of waterborne diseases. The resulting health burdens can 

strain rural healthcare systems and impact the overall well-being of 

communities. Furthermore, climate change can pose challenges to rural 
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Abstract-llypertension is major problem a now days. 
The magnitude of this disorder is huge. / .Aceording to the 

Iatest survey 8-10 crores of people in India from aln 

groups are suflering from hypertension. However the 

disease remain easily diagnosable, potentially 
preventable & completely manageable with many of 
complication being reversible nevertheless the lifestyle 

In this we have studied a comparative study of BP person 
having age group 1 to60t & we have seen that there are 

many variations In age 45 &60 yr 

Keyword - lypertension, age, diagnosis, disease 

INTRODUCTION 

In India, the incidence of hypertension is arising & 
becoming the most important public health problem. It 
is a common, asymptomatic, readily detectable and as 
usually easily treatable if untreatable 
The Joint Nutritional committlee (JNC) published in 
1997. The committee cxperts felts the need for new 
recommendation due to following are spouse to 
To avoid of the result of new clinical trials and 

observations. 
To provide a simple classification of BP. 

To provide clear and consume guidelines. 
To create awareness the (JNC) guidelines. 
Have not been utilized lo the max. 

IJIRT 158754 

In the seventh JNC (UNC express renort in Dec, 2002 

and report was submited to the journal of the 
American medical association in Apr. 2013. it was 

publishcd in an clectrunic format on 14may 2003 and 

print on nay 21, 2003) The use of tobuceo, obesity and 
the under trcatment of hyperlension is the feason of 
more thun 70% of prealure mobility in tlhe general 
population. Also we can trace down a lot of adulthood 

discases origin back in early slage of childluod |1| 

It has bcen proven that high blood pressure in 
adulthood is a result of its negligence in childhood [2 
4] 
That was on prevention, retraction, evaluation and 
treatment of BP provides the latest for the 

management of hypertension. It emphasis several key 
message such as risk assignment and therapeutic 
managcment of patients with or with risk factors for 

hypertension. 
Blood percentiles were first published in a report in 
1977[5] 
The first message concerned cardiovascular risk 
associated with hypertensive disease and the 
significance of hypertension in general population 
The risk of cardiovascular disease (CVD) beginningat 
I10/76 mmhg. Doubles with esch increment of 20/10 
mmhg. 
Persons who normolensive at age SShave a 90 % 

lifetime risk for developing hypertensive. 
In person older than 50 systolic BP greater than 140 

mmhg isa much more important CVD risk Factor than 
diastolic BP 

The second message relates to the restructuring for the 
diagnostic classification of hypertension. Individual 
with a systolic BP of 120-139 mmhg. Or diastolic BP 

of 80-89 mmhg should consider. 
This led to subsequent task force rports, in which 
incorporated new data (6].Moreover: it was found that 
BP was strongly under the influence of height in 
addition lo age and sex. Among these 3 cfTective 
factors hcight is more applicable and a quite suitable 
primary reference melric even in comparison with uge 
it is e precise measure of body size and maturation 
which are the priuary deteminants of the natural rise 
of BP throughout childhood[7,8].Therefore height 
percentiles have been includcN in the deternuination of 
BP pereentiles. 

INTERNATIONAL. JOURNAL. OF INNOVATIVE RESEARCH IN TECUNOLOGY 

modification are recommended to the prevention as well 
as for the management of the disorder. 
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BUTTERFLIES IN KANPUR, U.P.(INDIA). 
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Sr. Assistant Professor, D.A-V. College, Kanpur 
 
ABSTRACT 
 
 Kanpur city is well known for its industrial value as well as historic and cultivation/biodiversity 
conservation values. Butterflies dominantly flourish in the natural environment having nectar, 
flowering, or cropping plants. Butterflies are attractive, beautiful, efficient pollinators and work as 
a bio-indicator species of various environmental health status. Their high diversity and abundance 
represent good quality of environment and a healthy ecosystem for wildlife survival. They are the 
as indicators of ecosystem health because they are very sensitive to changes in microclimate, 
habitat, and pollution. There are dominantly season changes found as Winter, Summer, and Rainy, 
and butterflies were found good enough with rich densities as well as species diversities in July, 
August, September, October, mid-November, February, March, and April. In December, January, 
May, and June, Butterfly occurrence is negligible qualitatively as well as quantitatively. Air quality 
parameters depend on whether so they are highly influenced by changes in climatic conditions 
(Jacob, D.J., Winner D.A. 2009, Greg A. Breed 2013).  

                                The present study is based on the impact assessment of various butterfly 
species regarding the climatic change of various sites of Kanpur. The current investigation 
demonstrated the richness of several butterfly species that encompass a wide range of types. There 
were 21 different kinds of butterflies, grouped into 5 families. Hesperiidae (1), Papilionidae (2), 
Lycaenidae (4), Pieridae (6), and Nymphalidae (8). Their abundance depends upon the various 
parameters of Air Quality as well as floral diversity which enhances their growth. 
It was found that due to high dust particles and various pollutants released due to the 
establishment of industries. Automobile extraction is also responsible for Air Pollution. 
Greenhouse, global warming, acid rain, and oxygen depletion also negatively affect butterfly’s 
survival and growth. Apart from this various physical environmental factors were also responsible 
for butterfly abundance regarding pollution. 

Keywords- butterfly, bio-indicator, industrialization, pollutant, Limiting Factor 
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ABSTRACT
In permanent lentic water bodies, the chemical picture completely depends on the surroundings from where these bodies

receive effluents. Planktons play an important role as primary producers of the system. The limnological study is important for
water quality monitoring by which correlation has been established among different physical, chemical, and biological parameters.
This statistical analysis easily represented the presence /absence of Planktons on the basis of seasonal variations. Regarding
the seasonal variations, the values of pH, magnesium & calcium (Mg, Ca), dissolved oxygen & dissolved oxygen matter (DO,
DOM) indicate variation in water quality which directly or indirectly influence the population of Chlamydomonas elliptica,
Chlamydomonas globosa, Chlamydomonas intermedia, and Chlamydomonas orbicularis. On the basis of chemical analysis in
terms of DO & DOM, the shallow water system was moderately polluted. Chlamydomonas intermedia showed dominant species
which occurred most of the months in a year. The fluctuation in the population densities of Chlamydomonas elliptica,
Chlamydomonas globosa, and Chlamydomonas orbicularis was observed greatly as they occurred in a few months in a year.
Chlamydomonas intermedia showed positive co-relation with DO and significant negative co-relation with DOM. Mg and pH
showed significant negative values. Apart from this, biological populations also showed various co-relation among other known
species.

Figure : 00 References : 12 Tables : 04

KEY WORDS : Density, Limnological study, Plankton, Waste-water system

Introduction
Kanpur is an eminent city for various industries.

In most of the locations of the Kanpur city, small shallow
ponds and puddles are found which are filled to the brim
during the rainy season. Generally, these water bodies
persist throughout the year. But the water level may vary
due to seasonal variation. It has been observed that in
drier months their water levels were maintained by the
inflow of domestic discharges and industrial effluents
were frequent. Excessive usage of natural resources
and an ever-increasing population have been
responsible for many undesirable changes in this lentic
aquatic system. Most of the freshwater systems were
under the stress of urbanization and industrialization.
The development of new environmental problems as a
result of this has given rise to new ideas in the field of
monitoring and assessment of aquatic ecosystems.
Such water body has unique physico - chemical
characteristics which highly influences the biological
spectrum12. Seasonal water samples collection and their

experimental studies provided information for an
understanding of environmental changes which was
necessary to allow for the protection and remediation of
ecosystems. Ecological assessment considering all
components of the ecosystem helped in giving
information in plankton densities regarding with physico
– chemical parameters (pH, Ca, Mg, DO & DOM). In
other words, we can say that Biomonitoring is used to
assess environmental quality by observations on
changes in the biological responses and vice–versa8.

Material and Methods
This permanent pond was a hypertrophic system

that is situated in the Dabauli(south) towards Gujaini in
Kanpur. It is a natural aquatic system as no defined built
boundaries are there. It is surrounded by natural
vegetation as well as an urban area near NH19. It
received rainwater, solid waste dumping, and domestic
wastewater discharges regularly. This is a pond in which
Sunlight reached all the way to the pond, so



Journal of Xidian University 

IMPACTOF DO IN PREAND POST LOCKDOWN IN 
RIVER GANGAAND YAMUNA RIVER 

ABSTRCT 

DOI:10.37896jxu 17.8085 

Dr.Pratibha Mishra, Dr. Rajeev Trivedi-, Dr. Shikha Tripathi And Manisha Gupta" 

Assosiate Professor ,D.A.V.College Kanpur 

INTRODUTION 

ISSN No: 1001-2400 

"Assosiate Professor ,Pt Sahdev Prasad Mahavidyalaya Kanpur 

A number of the vital important parameters for assessing the water great like DO (Dissolved Oxygen). 

were monitored at exceptional locations in a few foremost Indian rivers. The results received 

from the take a look at well-known shows that the vital parameters had growing values in some 

monitoring locations, decreasing values, and no variant in values at some other locations. It's far endorsed 
to have better values of DO. There was no discharge of industrial wastes, motels/restaurants wastes, 

immersing of idols in the course of spiritual festivals, and so forth. to the rivers the course of the 

COVID-19 lockdown. Therefore, enforcement of strict policies via the government 
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disposal wastes constituted of industrial & homeactivities 

can extensively reduce the water pollution levels within the Indian River Ganga and Yamuna 
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of 

COVID-19 stands for Corona Virus Infectious disease, whose 12 months of occurrence is 2019. it's 

miles due to the pathogen intense Acute respiratory Syndrome Corona Virus-2 (SARSCOV-2) belonging 

to the B-subgroup of the Corona virus own family. The sickness became first identified in Wuhan town. 

Hubei province of China, which later spread its tentacles to over 220 nations and territories round the 

view that middle of the 
sector. The government of India imposed a national lockdown in 

night of 24th March to restrict the unfold of the deadly Corona virus disease Covid-19. The 

arena fitness company (WHO) declared it a worldwide pandemic of worldwide concern on 30th Jan 2020. 

it's far determined that human-to-human transmission is specially with the aid of near contact with an 

but. 
inflamed man or woman thru coughing. sneezing. breathing droplets 

instances suggested of transmission through viral dropping via feces 

999 

there are 

[1.2]. Some 
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of India for 

of the commonplace signs of COVID-19 infection are fever, headache, fatigue, dry 
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